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ON LIGHT AND OTHER HIGH FREQUENCY PHENOMENA.
By Nikona Thsta.
{ Continued from September Number.)

A form of such discharger with a magnet which has been
found convenicnt, and adopted after some trals, in the conver-
sion of direct currents particularly, is illustrated in Fig. 2. N §
are the pole picces of a very sttony magnet winch 15 excited
by a coil C. The pole pieces are slotted for adjustment and can
be fastened in any position by screws st st. The discharge rods
d: thinned down on the ends in order to allow a closer approach
of the magnetic pole pieces, pass through the colummns of brass
b b! and are fastened in position by screws s2 53, Springs r 11
and collars ¢ ¢t are slipped on the rods, the latter serving to
set the points of the rods at a certain suitable distance by means
of srrews s1 53, and the former to draw the points apart.  When
it is desired to start the arc, onc of the hard rubber handles h

SHOWING EFFECTS OF CURRENTS FLOWING THROUGH Orkt CIRCUITS.

ht s tapped quickly with the bhand, wheieby the poiats of the
rods are brought in contact, but are instantly separated by the
springs r ri.  Such an arrangement has been found to be nften
necessary, namely in cases when the E. M. F, was not large
enough to cause the discharge to break through the gap, and
also when it was desirable 10 avoid short circuiting of the gener-
ator by the metallic contact of the rods. The rapiditv of the
interruptions of the currrent with a magnet depends on the in-
tensity of the magnetic field and on the potential difference at
the ends of the arc.  The interruptions are generally in such
quick succession as to produce a musical sound. Years ago it
was observed that when a powerful induction coil is discharged
between the peles of a strong magnet the discharge produced a
loud noise not unlikea small pistol shot. 1t was-vaguely stated that
the spark was intensified by the presence of the magnetic ficld.
Itis now clear that the discharge current, flowing for some
time, was interrupted a great number of times by the magnet,
thus producing the sound. The phenomenon is especially
marked when the field circuit of a large magnet or dynamo is
broken in a powerful inagnetic field.

When the current through the gap is comparatively large, 1t
is of advantage to slip on the points of the discharge rods pieces
of very hard carbon and le. the arc play between the carbon
pieces, This preserves the rods and besides has the advantage

CONVERSION ON OPEN CIRCUIT WiTHt COAL. AND INSULATED PLATE.

of keeping: the air space hotter, as the heat is not conducted
away as_quickly through the carbons, and the result is thata
smaller E. M. F. in the arc gap is required to muintain 2 succes-
sion of discharges.

Another form of discharper which may be emploved with
advantage in some cases is illustrated in Fig. 3. In this form
the discharge rods d d+ pass through perforations in a wooden
box B, which is thickly coated with mica on the inside, as indi-
cated by the heavy lines. The perforations are provided with
mica tubes m ms: of some thickness, which are preferably not in
contact with the rods d d;. The box has a cover C which is a
little larger and descends on the outside of the boxz.  The spark

g1p 1s warmed by i small lamp | contained in the box. A plate
p above the lamp allows the draught to pass only through the
chimney c of the lamp, the air entering through holes 0 o in or
ncar the bottom of the box and following the path indicated by
the arrows.  When the discharger is i operation the door of
the box is closed so that the light of the arc is not visible out-
side. It 1s destrable to exclude the ight as perfectly as pos
sible, as it nterferes with some experiments. Tlus form of dis-

sarger is sunple and very effective when properly mampulated.
The arr bemnp warmed to a certain temperature has its imsulating
power impaired, it becomes dielectnically weak, as it were, and
the consequence is that the arc can be established at much
greater distance.  The air should, of course, be sufficiently insu-
tating to allow the discharge to pass through the gap disruptive-
ly. The arc formed, under such conditions, when long, may be
made extremely sensitive, and the weak driught through’ the
lamp chimney ¢ is quite sufficient to produce tapid mierruptions,
The adjustment is made by regulating the temperature and
velocity of the draught.  Instead of using a lamp it answers the
purpose to provide for a draught of warm air in oiker ways. A
very simple way which has been practised is to inclose the are
in along vertical tube with plates on the top and bottom for
regulating the temperature and velooty of the wmr curent.
Some provision had to be made for deading the sound.

The air may be rendered diclectrically weak also by rare-
faction. Dischargers of tius kind have fikewise been used by
me in connection with the magne:. A large tube s for this
purpose provided with heavy electrodes of cubon or metal be
tween which the discharue is made to pass, the tube bemng placed
m a powerful magnetic field. The exhaustion of the tube is car-
ried to a point at which the discharge breaks thiough easily, bu
the pressure should be more than 75 millinetres, at which the

Fid3
CONVERSION ON OPFEN CIRCUIT vaTH COll, ALONE.

ordinary thtead discharge occurs.  In another form of discharg-
er, combining the features before mentioned, the discharge was
made to pass between two adjustable magnetic pole pieces, the
space between them being kept at an elevated temperature.
It should be remarked here that when such, or interrupting
devices of any kind, are used and the currents are passed
through the primary of a disruptive discharge coil, it is not as a
rule, of advantage to produce a number of interruptions of the
current per second greater than the nawsral frequency of vibra-
tion of the dynamo supply circuit, which is ordinarily small. It
should also be pointed out here, that while the devices mention-
cd 1n connection with the disruptive discharge are advantageous
under ceitain conditions, they may be sometimes a source of
trouble, as they produce intermittences and other irregularities
in the vibration which it would be very desirable to overcome.
There is, I regret to say, in this beautiful method of conver
sion a defect, which fortunately is not vital, and whica 7 have
been gradually overcoming. I will best call attention to this
defect and indicate a fruitful line of work by curnpanng the elec-
trical process with its mechanical analogue. The process may
te illustrated in this manner.  Imagine a tank wirh a wide open-
ing at the bottom, which is kept closed by spring pressure, but
so that it snaps off suddenily when the hquid in the tank has
reached a certain height.  Let the fluid be supplied to the tank
by means of a pipe feeding at a certain rate. When the critical
height of the liquid is reached, the sprng pives way and the bot-



163 CANADIAN ELEGTRICAR NEWS

November, 1893

tom of the tank drops out. Instantly the liquid fulls through
the wide opening, and the spring, rcasserting itself, closes the
bottom again, 'i“hc tank is now filied, and after a certain tine
interval, the same process 1s repeated.  Itis clear, that if the

ipe feeds the fluid quicker than the bottom outlet is capable of
etung it pass through, the bottom  will remain off and the tank
will sull overflow. [f the rates of supply are exactly equal, then
the bottam Ld will reman partially open and no vibration of the
same and of the liquud column will genesally occur, though it
might, if started by some means.  But if the inlet pipe does not
feed the fhmd fast enough forthe outlet, then there will be always
vibraton?  Agan, n such cases, cach tune the botton ﬂaps up
or down the spring and the ]i(‘uld column, if the pliability of
the spning and the mestia of the woving parts are properly
chosen, will perform independent vibrations.  In this analogue
the flusd may be hkened to clectncity or electrical energy, the
tank to the condenser, the spring to the diclectric and the pire
to the conductor through which electricity 1s supplied to the
condenser. To make tlus analogy quite complete it is neces-
sary to make the assumption that the bottom, each time it gives
way, 15 knocked violently aganst a non-elastic stop, this impact
mvolving some loss of encrgy, and that, besides, some dissipa-
ton of eneryy results, due 1o frictionat losses.  In the preceding
analogue the hquid 1s supposed to be under a steady pressure.
If the pressuse of the tluid be assumed to vary rythmicaliy,
this may e taken as corresponding to the case of an alternating
current. The process 1s then not vitc as simple to consider,
but the action is the same in princi;xllc.

It is desirable, in order to maintain the vibration economically
to reduce the impact and frictional losses as much as possible.
As regards the latter, which in the electnical analogue corres-
pond to the losses duc to the resistance of the circuits, it is im-
possible to obv.ate them entirely, but they can be reduced to a
minimum by a proper selection of the dimensions of the circuits
and by the employment of thin conductors in the form of strunds.
But the loss of encrgy caused by the first breaking through of
the dielectne—which in the above example corresponds to the
violent knock of the bottom against the inelastic stop —would be
more imponant to overcome. At the moment of the breaking
through, the air space has a very high resistance, which is pro-
bably reduced to av ery sinall value when the current has reached
some strength, and the space is brought to a high temperature.
1t would materially diminish the loss of energy if the space were
always kept at an extremely high temperature, but then there
would be no disruptive break. By warming the space moder-
ately by tmeans of‘n lamp or otherwise the cconomy as faras
the arc is concerned is sensibly increased. But the magtet or
other interrupting device does not diminish the loss in the arc.
Likewise, ajet of air only fecilitates the carrying off of the
energy.  Air, or a gas in general, bekaves curiously in this re-
spect. When two bodies, charged to a very high potential, dis-
charge distuptively through an air space, any amount of energy
may be carried off by the air.  This energv is evidently dissipat-
ed by bodily carriers, in impact and collisional losses of the
molecules. The exchange of the moleculee in the space occurs
with inconccivable rapidity. A powerful discharge waking place
hetween two electrodes, they may remain entirely cool, yet the loss
in the air inay represent any amount of energy. It is perfectly
practicable with very great potential differences in the gap,
to dissipate several horse power in the arc of the discharge
without even noticing a small increase in the temperature of the
electicodes.  All the frictional losses occur then practically in
the mir.  if the exchange of the air molecules is prevented, as
by inclosing the air hermetically, the gas wside of the vessel is
brough’ uickly to a_high temperature, even with a very smali
discharge. It is difficull to estimate how much of the energy is
lost in sound waves audible or not, in a powerful discharge.
\When the currents through the gap are large, the electrodes
may become rapidly hieated, but this 1s not a reliable measure of
the energy wasted in the arc, as the loss through the gap stself
may be comparatvely small. The air or a gas 1n general 1s, at
ordinary pressures at least, clearly not the best medum through
which a disruptive discharge should occur. Airor other gas
under great pressuse s of course 2 much more suitable medium
for the discharge gap. | have carned on long-continued expen-
ments :a this direction, unforcanately less practicable on account
of the difficulties and expense - getting air under great pres-
sure. But even if the medium in the discharge space is solid
or liquid, still the same losscs take place, thongh they are gener-
ally smaller, for just as soon as the arc 1s established the solid or
hquid 15 volathzed. Indeed, there 1s no body known which
would not be disiategerated by the arc, and 1t 15 an open question
amony scienific men whether an arc discharge could occur at
all in the air itself without the particles of the clectrodes being
torn off. When the current through the gap 1s very small and
the arc very long, ! beheve that a relatively coasiderable
amount of heat is taken up in the disintegration of the electrodes,
which partially on this account may resn 2 quite cold.

The 1deal medium for & discharge gap should only crack, and
the wdead electrode should be of some material which cannot be
disinteerated.  \With smaall currents through the gap it is best
to employ aluminum, but not when the currents are large.  The
disruptive break n the air, or more or less in an ordinary
medium, 1s not of the nature of a crack, but 1t is rather compar-
able to the pierang of innumerable bullets through a mass offer-

ing great frictional resistance to the motion of the bullets, this
involving considerable loss of eneryy. A medium which would
merely crack when stmined electrostatically—~and this possibly
might be the case with a_petfect vacuum, that is, pure cther—
would involve a very small loss in the gap, so small as to be en-
lirc!{ negligible, at least theoretically, because a crack may be
produced by an nfinitely small displacement.  Inexhaustng an
oblong bul Inovidcd with two aluminum terminals with the
greatest cire 1 have succeeded in producing such it vacuum that
the sccondary discharge of a disruptive discharge coil would
break disruptively through the bulb in the form of fine spark
streams. ‘The curious point was that the discharge would com-
pletely ignore the 1erminals and start far behnd the two alumi-
num plates which serve as electrodes. This extraordinarily high
vacuumt could only be maintained faor a very shart while. To
return to the ideal ncdium, think for the sake of 1llustration, of
a piece of glass or sinnlar body clamped in a visc, and the latter
h%:hlcncd more and more. At a certain point a minute increase
of the pressure will cause the glass to crack.  Theloss of enerpy
involved in splitting the glass may be practically nothing, for
though the force is great the displacement need be but extreme-
ly small. Now, imagine that the glass would possess the prop-
erty of closing again perfectly the crack upon a minute diminu-
tion of the pressure. This is the way the dielectiicin the dis.
charge space should behave.  But inasmuch as there would be
always some loss in the gap the mediumn which should be con-
tinuous should exchange through the gap ata rapid rate. In
the preceding example, the glass being perfectly closed, it would
mean that the diclectric in the discharge space possesses a great
insulating power; the glass being cracked, would signify that the
medium in the space is a good conductor. The dielectric should
vary enormously in resistance by minute variations of the E, M.
F. across the discharge space. This condition is attained, but
in an cxtremely imperfect manner, by warming the air spaceto
a certain critical temperawre, dependent on the E. M. F. across
the gap, or by otherwise impairing the insulating power of the

&
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air. But as a matter of fact the air does never break down dis-
ruptively, if this term be rigorously interpreted, for before the
sudden rush of the current occurs, there is always a weak cur-
rent . eceding it, which rises first gradually and then with com-
parative suddenness. That is the reason why the rate of change
is very muct jreater when glass, for instance, is broken through,
than when tne break takes place thraugh an air space of equiva-
diclectric strength. As a medium for the discharge space a
solid, or even a liquid would be preferable therefore. It is
somewhat difficult to conceive of a solid body which would pos-
sess the property of closing instantly after it had been cracked.
But a liqui, especially under great pressure, behaves practically
like a solid, while it possesses the property of closing the erack.
Hence it was thought tLat a liquid insulator mig.-* be more suit-
able as a dielectric than air.  Following out this wea, a number
of different forms of dischargers, in which a vanety of such insu-
lators, sometimes under great pressure, were employed, have
been experimented upon. It is thought sufiicient to dwell in a
few words upon cne of the forms experimented upon. One of
these dischargers is illustrated in Figs. 4a and 4b.

A hollow metal pulley P (Fig. 4a), was fastened upon an arbor
a, which by suitable mcans was rotated at a considerable speed.
In the inside of the pulley, but disconnected from the same, was
supported a thin disc ht (which is shown thick for the sake of
clearness), of hard rubber, in which there were embedded two
metal scgments s s with metallic extensions e ¢ into which were
screwed conducting terminals t ¢ covered with thick tubes of
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hard rubber t t.  The rubber disc h, with its metallic segments
S §, was finished in a lathe, and 1ts entire surface highly pohished
50 as to offer the smallest possible frictional resistance to the
motion through a flmd.  In the hollow of the pulley an nsulnt-
ing liquid such as a thin oil was poured so as to reach very near-
ly to the opening left in the ﬂnuge f, which was screwed tightly
on the front side of the pulley. ‘The terminals t t were cannected
to the opposite coatings of a battery of condensers so that the
discharge occurred through the liquid. When the pulley was
rotated the liquid was forced agamnst the nn of the pulley and
considerable fluid pressure cesulted. In this simple way the
discharge gap was filled with a mednnn which behaved practical-
ly like a soltd, which possessed the quality of clositg instantly
upan the occurrence of the break, and which morcover was cir-
culating through the gap at a rapid rate.  Very powerful cffects
were produced by disclm‘;gcrs of thus kand with hquid interrupters,
of which i number of diffcrent forms were made. 1t was found
that, as expected, a longer spark for a given length of wire was
obtainable in this way than by using air as an nterrupting de-
vice. Generally the specd, and therefore also the flmd pressure,
was limited by rexwson of the fluid friction, in the form of a dis-
charger described, but the practically obtainable speed was more
than sufficient to produce a number of breaks suitable for the
circuits ordinarily used. In Some instances the metal pulley P
was provided with a few proj«ctions inwardly, and a definite num-
ber of breaks was then produced which could be computed from
the speed of rotation of the pulley. Experiments were also car-
ried an with liquids of different insulating power with the view of
reducing the loss in the arc. When an insulating liquid is
moderately warmed the loss in the arc is diminished.

A point of some importance was noted in experiments with
various discharges of this kind. It was found, for instance, that
whereas the conditions maintained in these forms were favorable
for the production of a great spark length, the currents so ob-
tained were not best suited to the production of light effects.
Experience undoubtedly has shown that for such purposes a har-
monic rise and fall of the potentialis preferable. Beit thata
solid is 1endered incandescent, or phosphoiescent, or be it that
cnergy is transmitted b{; condenser coaung through the glass,
it is quite certain that a harmonically rising and falling potential
produces less destructive action, and that the vacuum is more
permanently maintained. This would be easily explained if it
were ascertained that the process going on in an exhausied ves-
sel is of an electrolytic nature.

In the diagrammatical sketch, Fig 1, which has been already
referred to, the cases which are most likely to be met with in
practice are illustrated. One has at his disposal eitherdirect or
or alternating currents from a supply station. It is convenient
for an experimenter in an isolated faboratory to employ a machine
G, such as illustrated, capable of giviug both kinds of currents.
In such case it is also preferable to use a machine with multiple
circuits as in many cxperiments it is useful and convenient to
have at one’s disposal currents of different phases. In the
sketch, D represents the direct and A the aliernating current.
In cach of these three branch circuits are shown, all of which
are provided with double lines switches ssss§s. Consider
first the direct current conversion ; 1a represents the simplest
case. {fthe E. M. F. of the generator is sufficient to break
through a small air space, at least when the latter is warmed or
otherwise rendered purely insulating, there is no_difficulty in
maintaining a vibration with fair economy by jedicious adjust-
ment of the capacity, self-induction and resistance of the circuit
L contaiming the devices 3 1 m. The magnet N S can
be in this case advantageously combined with the air space.
The discharger d d with the magnet may be placed either way,
as indicated by the full or by the dotted lines. The circuit 1a
with the connections and devices is supposed to possess dimen-
sions such as are suitable for the maintenance of a vibration.
But usually the E. M. F. onthe circuit or branch 1a will be
something like 100 volts or so, and in this case it is not sufficient
to break through the gap. Many different means may be used
to remedy this by raising the E. M. F. across the gap. The
simplest is probably to insert a large self-induction coil in
series with the circuit L. When the arc is established, as by the
discharger illustrated in Fig. 2, the magnet blows the arc out the
instant it is formed. Now the extra current of the break, being
of high E. M. F, breaks through the gap, and a path of low re-
sistance for the dynamo current being again provided, there is a
sudden rush of the current from the dynamo upon the weaken-
ing or subsidence of the extra current. This process 1s repeat-
ed in rapid succession, and in this manner [ have maintained
oscillation with as low as 50 volts, or even less, across the gap.
But conversion on this plan is not to be recommended on ac-
count of the too heavy currents through the gap and conrsequent
heating of the eclectrodes ; besides, the frequencies obtaned
in this way are low, owing to the high selfinduction necessarily
associated with the citcuit. It is very desirable to have the E,
M. F. as high as possible, first,in order to increase the cconomy
of the conversion, and, sccondly, to obtain high frequencies.
The difference of potential in this clectric oscillation is, of course,
the equivalent of the stretching force in the mechanical vibration
of the spring. To obtain very rapid vibration ina circuit of
some inertia a great stretching force or difference of potential 1s
necessary. Incidentally, when the E. M. F. is very great, the
condenser which is usually employed in connection with the

circuit need have but a small capacity, and many other advan.
tages are gained.  With a view of raising the E. M, F. toa
many times greater value than obtainable from  ordmnary distri-
hution circuits a rotating transfoner  is used, as mdicated
I1g. 20, orelse a separate high potential machine is driven by
means of a motor operated from the generator G, The lauer
plan is in fact preferable, as changes arc easier made. The
connections from the high tension winding are quite sumilar to
those 1 branch ra with the exception that a condenser €, which
should be adjustable, is connected to the high tension circuit.
Usually, also, :un adjustable self-induction coil 1 series with the
circuit has been employed in these experiments.  When the
tension of the currents 1s very hugh the magnet ordinanly used
in conncction with the discharger is of comparatively smait
value, as it is quite e1sy to adjus® the dimensions of the circuit
so that oscillaton is maintained. The employment of a steady
E. M. F. in the high frequency conversion affords some advan-
tages over the employmen: of alternating E. M. F,, as the ad-
justments are much simpler and the action can be casier con-
trolled. But unfortunately one is hiited by the obtainable po-
tential difference. The windings also break down casily in
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consequence of the sparks which form between the sections of
the armature or commutatar when a vigorous oscillation takes
Elacc. Besides, these trunsformers are expensive to build. It

as been found by experience that it is best to follow the plan
illustrated in Fig. 3a. In this arrangement a rotating trans-
former g is employed to convert the low tension direct currents
into low frequency alterpating currents, ‘)‘refcmbly also of small
tension. The tension of the currents is then raised in a station.
ary transformer T. The secondary S of this transformer is con-
nected to an adjustable condenser C which discharges through
the gap or discharger d d, placed in either of the ways indicated
through the primary P of 2 disruptive discharge coil, the high
frequency currénts being obtained from the secondary S of this
coil, as described on previous occasions. This will undoubtedly
be found the cheapest and most convenient way of converting
direct currents.

The three branches of the circuit A represent the usual cases
met in practicc when alternating currents are converted. In
Fig. tb a condenser C, generally of large capacity, is connected
to the circuit L containing the devices 1 1, mm. The devices
m m are supposed to be of high self-induction so as to bring the
frequency of the circuit more or less to that of the dynamo. In
this instance the discharger d d should best have a number of
makes and breaks per second equal to twice the frequency of
the dynamo. If not so, then it should have at least a number
equal to a multiple or even fraction of the dynamo frequency.
It should be observed, referring to tb, that the conversion to a
high potential is also effected when the discharger d d, which i¢
shown in the sketch, is omitted. But the effects which are pro-
duced by currents which rtise instantly to high values, as ina
disruptive discharge, arc entircly diflcrent from those produced
by dynamo currents which risc and fall harmonically. So, for
instance, there might be in a given case a number of makes and
breaks at d d equal to just twice the frequency of the dynamo,
or, in other words, there may be the same nuinber of fundamen-
tal oxcillations as would be produced without the discharge gap,
and there might even not be any quicker superimposed vibration ;
yet the differences of potential at the vanous points of the cir-
cuit, the impedance and other phenomena, dependent upon the
rate of change will bzar no similarity in the two cases. Thus

Adalts V. Sl
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when warking with currents dischargmy discuptively, the ele-
ment cliefly 10 be cansudered s uot the frequency, as a student
might be apt to believe, but the rate of change per unit of time.
With low frequencies i a certam measure the same cffects may
be obtawned as with high frequencies, provided the rate of change
18 sufficiently great  So sf a low frequency current is taused to a
potential of say 76,020 volts, aned the Ingh tension current pass-
cd through 1 senies of lugh resistance filuments, the unportance
of the rarefied gas surrounding the fikunent is clearly uoted,
as will be scen later | or, i a low frequency current of several
thousand amperes is passed through a metal bar, stukng phe-
nomena of impedance are observed, just as with currents of
hgh frequencies.  But at s, of course, evident that with low
frequency currents 1t s impossible to abtun such rates of
change per umit of tme as with high frequendies, hence the
cffects produced by the latter are much moie prominent. It
was deemed advisable to make the preceding re aarks, wasmuch
#s many more recently described effects have been unwittingly
wdentficd with lngh frequencies. l"rcqucnc?' alone 1 realiy
does not mean anything, except when an une isturb\cd harmonic

oscillition 1s consudered.
[ Lo ée Continued. )

ENGINES FOR ELECTRIC WORK.
To the Editor of the Caxatnan Ergernicar Nuws.

Str, | was much mterested v reading an articlein your
July number i regard to engimes for operating generators for
street radway work, and, as elecinc ralways are increasing
rapidhh, T have no doubt your timely reference to the subject
would recene Cluse attention from a large nunber of your read-
ers who are engaged in this work.  Believing that your objects
not only to furmsk much needed advice, but to call forth discus.
ston and cntuasm, [ yventure to disouss sotne pomts rarsed by vou,
and gwe the results of some little chservation and expernience.

I fully ageee with you thit compounding should not be adopt.
cd unless there 1s avaidible enher a supply of water for conden-
siag, oravery lugh steam pressure, and 1 beheve that frequent-
Iy a loss and waste 1s sustained both m clectne hghing and
ralway plants, particularly the lattet, where the load fluctuates
very greatly, when these conditions are not obtuned.  Butin
reference to the low speed engine being best, 1 think a full and
unbitsed investigation of all the condiions founi in electnic
work would demnnstrate that in many wstances the lugh speed
eagne would possess advantages wiuch would gwve it the pre.
ference for such arcumstances.  You It the pail on the head
when you say that *there are times when an engne bemy used
for that puipose 1s suddenly required to {um from a few to hun-
dreds of horse power in but a few seconds of tiine, ” and 1 think
1t will not be out of place to add that these sudden fluctuations
are constantly taking place, and, f the engine does not respond
wstantly to the sud(rcn increase or deciease of load, the clectric
generators and motors will suffer severely. A moinent’s consid.
eration will demonstrate, to those wha have not already leamed 1t
by caperience, that it 1s not possible for a low speed engine to
regulate as quickly or mamtan as even speed under sudden
changes of loid, as one of the high speed type, for three reasons.

1st Because the governing mechanism, employmg any of
the forms of trip cut-off gear, will not respond as readily to sud-
den changes as a rapidly revolving fly-wheel governor, directly
connected to the cut-off vahve.

and.  The trip cut-off only has an opportumty to control the
speed durmg a very small past of each stroke, viz: from the
tune of admission to the tune of cut-off, which may be only ote-
sinteenth, one cighth, or a1 latest onc-half the stioke, so that 1t
1s impossible, even with the aid of a very heavy bilance wheel,
to make the engine respond to a sudden change of load, should
it come after cut off has taken place, while the high speed engine,
with single vilve attached direct to the governor, operating both
cut-off and compression, has control during nearly the whole
stroke, after cut-off has taken place, the governor may still has-
ten or retard compression, thus decreasing or ncreasing the
area of card.

3rd.  The opportumuies for regulation will occur more fre-
guently m the high speed engine, just in proportion to its great-
cr rate of revolunonn & given time, than a slew speed one.  If
the slow speed engine mitkes 8o R. P. M. ana the igh speed
onc 250, the latter wall have about three chances for regulation
to one of the former. Your suggestion that the cranks be placed
at 9o degrees will not help the ditficulty 1 think, if a compound
engine be used, because 1n that case i large receiver should be
used to equalize the pressure between the Ingh and low pressure
cyhinders, and, if & sudden increase in work be required, several
strokes will elapse before a suffictent pressure wall reach the low
pressare cylinder to meet the increased load, consequently the
engine will lose speed, and for the saine reason an increase of
speed will take place from a sudden decrease of luad.

In regard to the relative economy of high and low speed en-
gnes, | behieve the difference in stears consumption otl the two
types of enpines has not been accurateiy detennined, and, as
the cconomy of any type of engine depends so much upon the
conditons of woik, probably 1t cannot be definitely fixed. 1t
seems, haowever, to be pretty well established that a long stroke
enyine, under the best condittons, as to number of expansions to
suit the steam pressure, ctc, will develop a horse power with
less steam than a short stroke one, working under stmilar con-

ditions, but it is also well known that a lung stroke engine 13
very wasteful under light loads, and, although the high speed
engine also will not be as cconotmcal under light loads as when
working with its best rate of expansion, it 1s quite certain that it
will not be as wastein! relauvely, as the long stroke one,  “This
1s due to a vanety of causes, the discussion of which would re-
qune too much space to be treated fully here, but briefly may be
stated as due to the vanable compression of the single valve
ligh speed engine which tends to cqualize the temperature in
the cyhader, and, as the power s increased or decreased, both
by altering the cut-off and compression, less variation of cut-off
takes place for a given change of load.  Ina high speed engine,
a toop in the indicator card showing expansion below the atmos-
phere is rarely seen, while in along stroke engine with fixed
compression it s very common.  From expenence the writer
believes that in very many cases, particularly for clectric ril-
waty plants, where the load ranges between wide extremes, the
Ingh speed engine is more econonucal, or rither less wasteful,
than the low speed one.

Now, as to the *frequent and expensive repairs of gh speed
engines,” although I think some engineers, through unfortunate
expenience with lagh speed engines, are liable to Lry more stress
on high speed as a course of trouble than it deserves, it is un.
doubtedly true that very many so called high speed engines
have been supplicd for clectric work which have caused so much
annoyance and teouble that 1t would have pad their purchasers
to cast them asude, and substitute the more mature and rehable
long stroke engine, with its greater cost for foundatons and
room, besides a possible luss of power, and wear in counter-
shafting and belts, but it must be remembered that the long
stroke engine has had a much longer and more favorable chance
for development than the wmore recent high speed machine,
which 1s the natural outcome of the high rotatve speeds and
limnted space frequently available for enormous clectric mstalla-
tions ; and, because the high speed engine has not at once
reached the desired and necessary perfecuon, | do not see that
it should be too hastily condemned. If this course had been
fedowed m other lines of steam engineering, where would the
locomative and marine engine be? (the latter, combinming at
once the highest ecconoiny insteam, and the greatest wnount of
power, 1n the most limited space and least possible waght),  If
past experience may be taken as indicating the future trend
n this chrection, 1 think it would be safe to predict that the lngh
speed engine 1s the conng steam motor.

It may not be vut of place to stite briefly some of the grounds
on wiich the wniter bases s behef that the high speed engine
will continue to be improved until it will be used not only on
account of its convemence for driving high speed machinery,
cconomy of toom and perfection of regulation, which perhaps
are the only reasons for sts use at present, but, we beheve wil)
be brought to such a state of pesfection that it will bear fuvor-
able comparison with, if not outstnip, ..; finthful progenitor the
long; stroke engine, m durability and even econony in fucl. The
reasons for this belief may be ctated briefly as follows:~It is a
well known fact that relative speed is not necessarily an element
of either friction or aw. lfa journal be perfecily true and
smooth, and properly and continuously lubnicated, it does not
matter whether it run at 300 revolutions or 100o. It has been
stated by eminent and experienced engincers that perfection in
workmauship and lubnication are the only limits to rotative
speed, and every mechanic, who is at all acquainted with the
istory of mechanics, knows that it is more casy 1o-day to pro-
duce a machine that will run without heatiny and wear at 1000
revolutions, than it was, before the present em of perfection in
engine luthes, exact measurements, and jouinal g nindwg appli-
ances, to get 100 revolutions satsfactorily. (Many enpineers can
probably remember eagines that it was difficult to hold together
at 50 revolutions.)

Just a moment’s consideration of the reasons why jouinals
wear and heat—it is because the metals of which they :ire com-
posed are not completely separated Joy oil.  1fthey were they
could not do cither. How is it possible to separate them? Take
two surface plates, and put a thin filim of oit between them, and
sec how much weight they will bear, distributed evenly upon the
three points of support of the upper one, before the oil will be
forced out, and the plate refuses to move. Arringe 2 continuous
supply of o1l, and the surfaces will never come in contact, The

eifection of surfitces in round journals will give like results. 1

mean that, if the surfaces are perfect, and the load in propor-
paruon to the size of journal, it will never wear, if continuously
and sufficiently lubncated, no matter what the speed or move-
ment. The wear and consequent heating will always be in pro-
portion to the imperfection of surfaces or lubnicauen, and, if
cither of thesc is imperfect, then increase of speed will increase
the rate of destrucvon.  If the journals are simply turned ina
lathe, the uncvenness of the metal, springing of the tool, and
heating, will cause the suiface to be lumpy and irtegular ; filing
will only tend to smooth it without mirking it round. These
lumps on a journal project through the oil, resting on the metal
of the box, and will continue to wear until they wear below other
poruons of the surface, when some other place takes the wear,
and so on. This defect may be remedied in round bearings by
carefui gnnding operations, and flat surfaces may be made true
by scraping to surtace plate ; both of these operations are now
well understood, and constantly practiced in the best machine
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shops. Springing of the shafi or frame of the engine, or msuffi-
cient bearng sutk\cc, is the result of impericct design, and may
also cause heating ancd wear.

‘The high speed engine is m stself such a simple and apparent-
ly harmless affair, that swsny manufacturers, engaged i other
haes of muchine work, peraaps slow speed engires, not requir
ing such special attention to the perfection of wearmg surfluces,
have been tempted to copy somebody's high speed engime, or
originate one of theirr own, and have found to their sorrow that
it was a much more troublesome  business, both for themscelves
and their cu. tomers, than they antiapated, and as a tesult have
cursed speed as the cause of all thew woes, id have led others
to do the same, when the trouble lay not in the vasty lutle en-
gine, but in their not understanding the busimess.  However, al-
though lgh speed engines are bult which are anything bt
nasty, and are 4 credit 1o the preseverance and skill of thair de-
signers and builders, there is still room for improvement in the
way of overcoming the twisting and vibration of paits, more
simple and perfect lubrication, rehable oihng deviees, and econ-
omy of steaw, but who will doubt that the same skill and mpen-
uity which has made 1t possible to produce good watches by
machinery, and to construct engines which will develop thou-
sands of hurse power economically for days and nights without
pause, in the cramped up hold of a stup, will hkewse
cvolve an engine for clectric work, which will at the sime time
have high rotative speed, pood regulation, durability, and highest
steam cconomy. Any cogineer who has visited the Chicago
Fair must have tealized that rapid strides are being made m
this direction, and that this sesult will be attained unless some-
thing intervenes to throw the steam engine out of the race entirely,

D. W, Rousn,

SUNDRY NOTES ON HEAT. *
By CHas. HEAL.

1 Iay no claim to onginality in thus paper, the matter having been gleaned
from time to time from standard works and papers, and memonzed or re-
corded 1n my note books. The object of the paper is not to settle any
theoretical tangle, but to create discussion.  Further, 1 wish you to under.
stand that I am not here as ateacher, only as a learner, and 1 hope the
members will give all the aid in their power cither by reading a paper or

wing their expenience on any miatter appertaining to steam, clectnoty or

indred subjects.  There is nosuch thing as knowing it all, the most dily
gent only learns what he can, and that learning continues thicugh life to
those that desire to work nzar the top, \Withthese few preparatory remarks,
1 will now procced with the paper,

‘The object of the study of steam and its appheation is to ebtain the
greatest possible amount o work with the least possible expenditure of fuel,
and in order to arrive at a correct understanding of the principles which
underlie the cconomical production and use of{ steam, we niust study,
among other subjects, the natute and effects of heat.  And here a dithiculty
meets us which we cannot altogether overcome , winch is to define what hesat
really s it is however su famulitr to usin the eflects 1t produces on our
bodics and on objects around us, that we need nat be deterted in our en.
quiries {rom our mability to solve the question.

‘The clnef physical source of heat wlich we enjoy s the sun, which,
although situated at such a great distance, warms the carth with its rays.
Of this source nothing is known.  In arldition to this external heat we have
an internal source known as terrestriai heat ; this heat is very great, and it
1s computed Ly scientists that at the depth of a few miles it is capable of
melung the most refractory substances. ‘Though we are mainly dependent
on these sources for mamtaining our temperature, there are mechanical and
chemical sources which are of great importance 1o us, the most important
being chemical action. Nearly all chemicel combinations are attentled
with the production of a greater or less degree of heat, and it 18 the chemical
combination termed  ** combustion ™ which we as engineers are mostly in.
terested in. T will not touch directly on 1lie subject of combustion as that
will be dealt with in a separate paper,

The temperature of a body indicates how hot or how cold it1s. and should
be distinguished from tlie quantity of heat in that body; for example «f acup
of wuter be taken from a vessel the temperature is the same, but the quan.
tity of heat varies as the weight in each vessel, the temperature or ntensity
being measured by the thermometer, but the quantity of heat is the temper-
ature multiplied by the weight in pounds,

The specific heat of bodies varivs considerably, water being the highest of
any (except hydropen) it heing the standard and considered as 1, while that
of iron for mnstance is “113=1/9, so that the quantity of heat that would
raise one pound of iron through ¢ degrees would on?;' raise onc pound of
water ttrough one degree.  These propertics are taken advantage of by the
engincer to ascertain approximately the temperature of bodies beyond the
range of the ordinary thermometer—the uptake of a boiler for instance.
Nearly all bodies expard by the action of heat, and the mechantc and en-
ginter have ever to kespan view this fact or disaster is the result.  For
instance, cracker boiler fronts and settings, broken steam pipes and leaky
joints. At the same time this property 18 daily utthized in our workshops;
cranks and pins are secured, locomotive tires shrunk on and many defects
made good Ey the judicious application of heat.

The transfer of heat from one body to another may take place in any of
the following ways: radiation, conduction or convection. Heat ts given off
from 10t bodies in tays which radiiate in all directions 1n straight ines ; this
is the process of mdiation. Conduction is the process by which heat passes
from hotter to colder bodies by contuct.  The conducting power of &xdics
varies considerably.  lron and copper are good conductors; wood and
some mincral substances are bad onex, The engineer uses good conductors
to transfer the heat from the furnace to the waterin the boiler, and the poor
ones to prevent 1oss of heat by tadiation {rom steam pipes, cylinders, ete,
Convection or carried heat is that which is transmitted from one point to
another by currents; the freer and more direct the currents the more readily
is the heat transmitted ; steam boilers should b so constructed as to secure
a free circulation of the water.

Before quantities of heat can be measured, we must have an unit of heat,
just as we require an unit of sveight or length as the pound or foot ; and the
unit of heat is the quantity requires 1o raise one pound of water through vne
degrec Fah, But the atl important point with the engineer is the conversion
of heat into work ; we will therefore consider the relations Eziween thie two.
By the term ¢ work,” is understood the overcoming of a resistance through
space, and the amount of work done is measured by the resistance in pounds

¢ Paper read before Toronto Association No. 5, C.A.S.E.

overcome, multiplied by the distance through which it s overcome in feet ;
tbus il seven pounds be lified through ten feet, 7~ to=70 foot pounds,
Thus it will be seen that work is not measured by the pound or foot, but by
the product of the two, and the unit of work is the hfung of one pound
through a vertical height of one foot, und is termed the foot pouml. It
will also bie noticed that the unit of work has no reference 1o the ume taken,
as the same amount of work s done whether it takes one second or one
hour. T'he power of an agent 1s measured by the mte it can do work. and
is represented by the liftng of 33.000 pounds one foot tugh 11 one tnnte,
in the case of pumping engines, the work done 1s measured by the foot
pound, and is termed **duty ** per pound of coal.

We will now consider the effect of heat in producing a change of state In
difterent bodies, us ive, water and steam,  The temperature of a body
ceases to rise while it is micling.  An illustration of this fact may be
obtamed in this way  take equil weights of water at 32 degrees and 174
degrees, and mix , the tempenture of the suxture wild be the 1wan of the
two, 103 degrees,  Now take equal werghts of fee at - 32 degrees and water
ut 174 degrees and mix as before , the temperntore \\'lﬁ be only 12 degrees
mstead of 103 degrees, all the ice bowever will be mchied  “The 132 de-
irees of heat have evidently been consumed i m=lung the tee and are now
atent in the vater, as this heat would require to be given off agnin befor
the water could be transformned intosce,  Were st noted for this provision, as
soon as a body of water had sunk to 32 degrees, it would immediately be-
come a mass of ice. A simple experiment which may casly be tried will
enable any one to determine exactly the quantity of heat which becomes
latent when ice 1s converted nto water or witer thto steam  Procure a um-
form gource of hieat, and place a pound of water overit to ascertam the
exact amount its temperature rises i a given tune.  Assume 1t 1ses 10 de.
RIYCS 1D one minute ; now remove and place one pound of ie At a tewjwtn.
wure below 33 degrees , the  tempeniture will rise to 33 degrees und remain
at that point until ail the fce 18 melted, which wall be in about 14 minutes
Now 1n this time the amount cf heat would bave rmised one pound of water
[ dc%,rces * 14 IS =140 degrees—but the water 1s only 32 degrees—
then the 140 degrees have been rendered Laent  Continue the heat, and
in 18 minutes it will have attained the boling pomnt 104184 j2-212 de-
grees.  Sull continug the heat, and in g5 inutes, or about g3 times as long
as it took to mise it from 32 degrees to 212 degrees, it will have all boled
away, and yet the temperature of the steam has at no time exceeded 212
degrees.  All tlus heat, nearly 1000 degzrees, has been rendered latent. 1t
1s this large amount of latent heat in steam that rendes it so useful as a
heating agent, and were it not for this property the moment water attawned
the boiling point would be one of extremie danger, as it would be unme-
aately converted into steam with an explosive foree ukin to gunpowder

1 will continue this subject at a future mecting, and also nternal ard
external work of steam and rejected heat.

QUESTIONS AND ANSWERS.

Mr. A H. AL, Mornsburgh, Ont . wiites We arc using a Leconard Ball
engine and a boiler 54 tn. diameter {74 flues 29« tn ), length of Loder 14 ft.,
length of grates now in use for wood or sivwdust, s fect =width of fire place
3 fi. 6in., and would hike to get some formation to burn soft steun coal,
and what span there shontd be betwern grates and bosler, and the best
grate to burn soft steam coal. Have plenty of draft for to bLurn coal or
wood, saw-dust, &c , without any trouble. Any information you can give
me witl be gladly received.

ANS, -To burn soft coal under boiler described the grate bars nught be
placed 20 inches or 22 1nches from the bottom of the boiler,  Make grates
about .4} feet Jong and furnace from 3} to 4 feet wide,  “Fhe common grate
bar about s of aninch thick at top and with 3, inch air spaces between,
answers well of coal 1s not too small. A flat bar with slots zcross it making
nibs about % an. thick and air spaces % 1. s used for small coal. There
should be a dead piate between fuenace door and front end Lars and a binck
brtdge wall at back end built up o withar: eight inchies  of bottom of boiler.

** Sutseriber,” London, Ont., wnites  Will you kindly nform wie through
the NEWS the proper way of determinmg thie sixe of feed wite for the case
shown in the accon,.
panying dagrat? In

‘_!_.f_w_____ order to ascentain the
"4 number of (., M.'s
should the distance

be taken from the
L. 2. I GehTy wuS 52 .—. | far end of furthest
branch, or sunply to
whete the tast branch
?on,nccls “:;'llh |;:e
I &le 354 eeder ? hat 1s the
'\r—rj title of the best hook
— "
you know of on in.
candescent  wiring,
and where 1s it to be
had?

Ans.—~In the first
place the main wices
shown on sketch are
not *‘feeders,” but
*mamns " The pro-
DU 2o, per way to distribiute

Pt current for hghung
e this number of hights

and distributed  as
they ate, 18 by ;uno
ning a set of feed
By S wires or feeders 1o
3 the centre of the
mains (as indicated
by dotted lines and
marginal refecences).
Y ‘I'he size of such feed-
cts will vary accord-
ing to the voltage of
lhcl l‘.\m,;‘sh being
& A hghted. ¢ size of

* id the mains can bede-
termined by calculating for one-half thair length for half the number of
hghts.  The size of the branches should be calculyged by measurning the:r
full length if lights are all at the end, but 1f equally distnbuted along their
entire fength, then measuse half the distance only. Badt's Incandescent
Winng Hand-Book is the best work on the subject of wanng. 1t may be
obtained at this office.  Pnce, $1.00.

SuUIB LY
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wires enbiv heee

T. O'Connor, Durham, Ont., writes* Kindly give me a receipt for a good
eather belt cement.
Axs.—Fish glue, or a good quality of comimon glue.
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\WE publish in the present issue two papers read before the
Montieal Electric Club, which has resumed its meetings with a
membership of about 23, and with every indication of a con-
tinuance of the interest which has marked its meetings and
history in the past. Ve believe that the material is available in
Toronto and in several other of the larger cities throughout
Canada for the establishment ¢f Clubs of similar charmacter, and
we hope to see steps taken in this direction. In Toronto the
matter is already being discussed amongst those interested in
electrical matters, and if some cne will take the initiative, there
is no reason why a Clubs hould not be at once formed and hold
meetings at regular intervals throughout the winter, As we
have previously pointed out, the formation of such lncai Clubs
world have 2 tendency to greatly increase the interest in electn.
cal matters, and should also tend to strengthen the membership
of the Canadian Electrical Association.

39 Borden st., ‘Toronto.
Elccxnc Light Co. Hamilton.
280 Berkeley st., Toronto,

Ix his address to the students and friends of the Toronto
Technical Schoo), at the recent opening cesemonies of that in-
stitution, Prof. Galbraith wamed the students agaimnst fancying
that there was much money to be easily made by working with
electricity. He said: “Itis a wrong idea to say that the time
will soon come when men will disregard the steam engine and
devote their attention entirely to developing tutbines and water
power. If it is possible to carmry electricity long distances it will
have the effiect of developing water power, but will also do away
with small steam plants and encounrage the growtb of large steam
plants near coal mines and oil and gas engines near oil and gas
wells. Consequently it is necessary for students in a technical
school to stedy not sumply the coaveyance of power in the form
of clectricity, but also steam, beat, thermo-dynamics and chem-
istry. Chemistry is most closely involved in all applications of
power. It is wrong to run off in one line because it happens to
be popular.  All branches must be carmried out side by side. 1
think myself that the steam enpine has reached a very high
state of perfection. It is one of the most perfect examples of
the development of machinery. Elecincity is simply the means
of conveying the power developed by engines and cannot take
their place.  Anyone who understands these engines will always
have as good a chance as the electrician® These opinions, it
will be noticed, coincide to 2 large extent with those expressed
by several members ot the Canadian Electrical Association in
the discussion which 100k place at the recent convention on Mr.
Moerrill's paper on “ The Education of the Electrical Engineer,®
and are withoot doubt well-founded.

IT is often the case that parties as well as individoals, have
reason to wish to be saved from their friends. This is true at
the preseat time of the opponents of Sunday street cars, to
whom, after the amount of effort made a month or two ago to
prevent the rannmg of cars on Sunday in Toronto, it must have

S s e
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been a matter of great annoyance to observe two or three
Hamilton clergymen going with a petition to the street rilway
company of that city, praying for the inavguration of a Sunday
service. We abserve that the Ministerial Association has since
unanimously repudiated the action of these gentlemen. It
appears that a selfish motive was behind the action, there having
been a falling off in the receipts of one or two of the churches
lately, as compared with the time when a limited Sunday street
car service was in operation. Ina city covering so small an
area as Hamilton, there does not appear to be any pressing
necessity for Sunday cars. Evidently the street railway com-
pany do not see much profit in the undertaking as they de
cline to establish & Sunday service unless 2 bonus sufficient to
cover expenses is promised. This is in striking contrast to the
action of the Toronto Railway Gompany who in view of the
certainty of a large addition to their receipts, were so anxious to
have Sunday cars established, that they willingly undertook to
pay the cost of submitting the question to a vote of the citizens.

THE electric companies of Toronto are biought face to fuce
with a difficulty which threatens to make serious inroads upon
their profits, if indeed it does not in some instances wipe them
out Jtogether. We refer to the action of the city assessment
department tn pliacing an assessment for the first time this year
on the plant of these companies. In the case of the Toronto
Electric Light Company, this assessment amounts to about
$300,000, and calls for the payment of $7,000 yearly in taxes, or
about one fifth of the company’s total income. It is not difficult
to realize what a2 tremendous burden this would be on almost
any class of business, and on nonc perhaps would it fall more
heavily than on electric lighting companies, as it is a well known
fact to all who are familiar with the conditions, that excessive
competition has reduced the profits of the business to a minimum.
Electric lighting companies are under contract with the muni-
cipalities to furnish light at a certain fixed price for a definite
number of years, and therefore it will be impossible for them to
make good their loss by increasing prices, at least so far as
street lighting is concemed. Even were this not the case they
are obliged in many instances to mantain a price which will
compete with gas. A most serious injustice with which the elec-
tric companies have to contend in competition with yas compan-
ies is, that under the assessment law  the underground
mains of the gas companies ate exempt from taxation. Thus
even in cases where, as in that of the Incandescent Light
Company, of Toronto, the distnbution of current is done by
means of underground coaduits, the electric light company’s
mains will be taxed while those of the gas company’s will escape
assessment. In a variety of ways therefore the clectric com-
panies are placed at a serious disadvantage, and unless in  some
way they can be relieved of this latest burden their
already slender profits will as already stited in many instan-
ces be wiped out altogether. Another hardship is, that there
is but one appeal from the decision of the Court of Revision, viz.,
to the county judge, whose decisionis final. Should the efforts
wkich will be made by the electric companies in Toronto to be
relieved of this method of assessment, prove unavailing, then a
united effort on the part of all the electrical companies of the
province should be made at the next session of the Ontario
Legislature to have the matter remedied.

r THE very rapid progress that has been made during the past
year in alterating  current motors scems to make it clear that
this method of utilizing the electric current for the supply of
power, will be the one most used in the near future. Panicu-
lasly will this apply 1o operating sireet rilway motors. By
means of it one of the most expensive features of the operation of
these motors by the presentdirect current system will be entirely

Ldone away with, that is the use of 2 commutator on the motor.
It is a well known fact that the frequenttuming down of and the
occasional renewal of the commutators is quite an item in the
operating expenses of the present systern. We do not wish to
be understood as referring 0 the many two-phase or tn-
phase, or poly-phase motors that are from time 10 time an-
nounced as being the only successful ones, our reference being
to the single phase motor only as being the coming one for this
use. There are now on the market stationary meiors of this

type operating as high as 10 or 12 horse power which we are
informed are perfectly practical machines and which give an
cfliciency of from 70 to 8oY, being self starters, and in every way
the equal of direct current motors of the same size. It would
seem then that it should only be a short step to applymng them for
the purposes mentioned above, particularly as no change in
supplying the current to them would be required other than the
putting up of a few circuits and mains to supply them with cur-
rent. In fact there are various ways in which it would prove
considerably superior to the present method ; the opposite side
of the converter could then be connected directly to the rails,
making a much easier path for the return cusrent than as now
used. The current now has to traverse miles of poorly bonded
rils or else find its way into the ground by way of water and
gas pipas, causing in consequence any amount of annoyance to
the companies or corporations who have the good keeping ot
these in their charge.  \With the present system this is becoming
quite a serious matter indeed, onc in fact which electrical engi-
neers and scientists generally are doing their utmost to over-
come, and so far with little result.  Our opinion still is that the
proper grounding of the rails will almost if not entively remove
the trouhle. There would be absolutely none of this with the
altemnating current, panticularly if it was returned to a converter
every few hundred feet, as it would be if this system wits bemng
used. The trolley wice could then be one continuous wire as at
present and the converters connected in multiple with it and the
rails ; or the trolley wire could be divided into sections with an
insulating device of some kind between. Each converter would
then be operating its own section eatirely, and when there were
no cars on it, its consumption of current would be next to noth-
ing. For operating stationary motors of this type it would only
be necessary to put a converter of sufficient capacuy on the
ordinary lighting mains ; a separate system of power supply
would then be unuecessary. Another point about the aliernat-
ing system for street railway use would be thata current of
primary wires and could be reduced 10 an absolutely safe one
high voltage, sav 2000 or 3000 volts, could be used on the
for the working of the motors. This is a point of considerable
impertance, and one which would make the handling of either
the wires or the motor cven safer than under present
methods. The possibility of underground trolley or con-
tact wires would also be much simplified. The voltage could
be kept so low on the trolley or contact wires as to almost pre-
clude any possibility of its jumping its insulators in wet weather
and thereby crippling the eatire system for a short period, this
trouble being one of the principal ones in underground systeins
that use a direct current of 500 or more volts. The only draw-
back at the present time to the adoption of stationary motors of
this type is their very high price as compared with direct cur-
rent motors. Thatis a matter which will right itself and very
shortly if the demand can but be created for thesa and they be-
come universally used.

® NOTES FOR ENGIREERS.

A boiler feeding appamtus forms one of the most important
attachment to a steam boiler.  \Whether a pump or injector be
used there should always be at least two methods of getting
water into the boiler while steam is up, and both should be in
order,so that if onc should suddenly fail, the other may be used
before water has got too low in the boiler.

The injector in some of its many forms, is probably the most
convenient style of bo:ler feeder. It is convenient, because with
cven a low pressure of steam it can be stasted to work and made
to feed water into 2 boiler orinto a tank. Steam from a low
pressure boiler may be used to pump water into a beiler carrying
a high pressure.  The injector may be set to work without hav-
ing to start an enging, o7 to run any shafting. For thesercasons
it is convenient, but let any one compare the cost of running
onc as compared with a pump, and it will be found that the injec-
tor uses far more steam.  The injector is vinually a steam cn-
enpize, in which the steam acts upon a water piston.  Itis the
simplest form of engine, but probably the most expensive for fucl.

A steam pump if well ammanged can be made as convenient
as the injector, especially for large plants where there are many
bolers, and will be found 1o be much more cconomical.

An ordinary plunger pump driven by shafting from the main
engine of the factory is the most cconomical boiler feeder.  Tts
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advantage is, that it can only be used when main engine is
running. ) .

A good plan is to have a plunger pump dnvenby main engine
tor regulat use when factory 15 running, and 10 have a steam
pump or an njector for tmes when engine 1s standing.

1f the feed water 1s hot, an injector will be found unrebable, as
the water coming to injector must be colid enough to at once
condense the steam.

If the pump is to be supplied with hot water, it must be placed
at a lower level than the tank from which the hot water is sup-
plicd. A pump cannot hft hot water by suction, because as a
va.uum s formed in the pump barrel, the pressure of the at
mousphere s remuoved from the surfuce of the water in the suction
pipe, and boiling takes place, and the pumn barrel 1s filled with
vapour. By putting the pump down lower than the tank, the
water will flow into the pump.

Water at the atmospheric pressure boils at 212 degrees, bat
if the pressurc isincreased it will not boil ull the temperature is
much higher. 1f however, che pressure be rerduced, and a partial
vacuum formed, boiling and evaporation will take place at a

much lower temperature.
*

In the transmussion and diffusion of heat, three distinct pro-
cesses are known, possibly there may be others:  Conductiosn s
the passage of heat from a hotter to a cooler portion of the same

y. Convection is the tesm used to convey the idea thata hot
body is put in motion and carnes the heat wih . A current of
hot water mside of a tank or boiler may be started by apphcation
of heat to one part of the tank, and by convection the whole of
of the water will in ime become heated.  Aadzalion.—This term
implies that a hot body loses heat and a cooler one absorbs it,
while the air or other medium between the bodses s not heated
by the transnussion of heat from the one body tv the other. It
1s by radiation that the heat from the sun reaches us. It passes
through millions of miles of space, the temperature of which s
estimated to be much lower than the lowest ever produced on
the earth. The sun’s rays do not scem to produce heat till thewr
motion 1s stopped.  Hence on a bnght wiater day, the sun shin-
ing nto a room through a clean window, will saise the tempera-
ture upon which 1t shines, but 1t will not heat up the glass of the
window nor the air in the room. The air by coming in contact
with the heated carpet will absorb heat by a kind of conduction,
and by convection will consey it to the other pins of the room.

TORONTO TECHNICAL SCHOOL.

1.ATE 10 the 1all of 1891 the City Council passed a by-1aw estab-
lishing the Toronto Technical School, providing the means and
appoinuing a Board, giving them full powers to obtain a bulding
and cquipment, to sclect a staff of tcachers and to draw up a
scheme whereby might be placed within the reach of mechanics
and artisans and the employed of the Gty gencrally, the means
of acquinng those elements of an education which would be of
most value to them in the pursuit of their vanous avocations.

The preliminarics were attended 10 by the Board, but it was
well on in Januany before the school could be opened.  They
had succeeded in sccuring for temporary use the building for-
merly occupied as Wychifie College, on the north side of College
street at the head of McCaul. It needed some refiting.  From
the start the school was well attended. The work of the first
term was naturally to a great extent eaperimental, thuugh by
considening, the spevial needs -of the students and comparing the
work done at vanous simalar schools abroad, A programme was
followed out which has not had 10 be matenally altered cxcept-
mg 1w the way of enlarging upon it and co-ordinating more
thoroughly the dificrent paits.  This term extended to the first
of May. Classes met fise mights a week betacen cight and ten
o'clock each might.

In Octaber, 1892, the school re-opened, and again with a
good attendance  This was expected to be the tnving year It
was thought that the novelty of the appearance of this institu
tion in Taronto might accounted for the ;rood attendance
during the opening, term.  If it tided over this year it would
indicate that such a school cauld be cf use.  The regster went
up dunng the year to over three hundred and thinty, mere than
realinng the hopes of 1t most sanyuine supporters The school
continued to thnve, though in Fram quarters, and with
temporanihy agipped ass roums. The students meant busi
ness, they camic to leamn . and the teaching staff worhed with a
will.  The results were most sausfactory.

Again at the beginning of last month the school re-openced.
The classes were crowded from the very start.  As compared
with a similar penod last year the attendance this year has been
mult.plicd by four  In the fint week last year somenhat over
100 were registered , i the first week this year four hundred and
fifty, and at the end of the sccond week five hundred and &ty
were registered.

it is no longer a question whether there is room for such a
school in Torontn. The experimental stage s past. It has
come to stay. It is now for the uity 1o show its appreciation of
the value of such a schaol for the cducation of its mechanics and
arusans by assisung 1t inats development, by providing it wath
more commodious quarters, and when necessary, by increase of
staff or equipment  The sooner it is provided with better ac
commodations the better will be the resalts accomplished. It s
now in a building greatly inadequate for the purpose. Why

should not steps be taken at once to acquire for it better and
penmanent quarters? As long as it is cramped for room,
and unable to scparate the different grades and classes of
work in the draughtng room, as long as some of the clementary
classes are three or four tunes thewr proper size, as long as chem-
1stry, hydrostatics, hght, heat, sound, clectneity and clectrical
tesung and laboratury work wait thewr turn 1n one small room,
so long will the school be unable to accomplish the work that is
evidently cut out for it in this city.

The ground at present covered by the course is comprised
under the following heads . Mathematics gncluding arithmetic,
algebra, Euddid and trigunumetry, , dragghting gncluding prac-
tical micchanal, ardditectural “and geometneal drasing and
copying, as well as casses in pmcllc;\‘I‘ geometry, orthographic
and oblique projection, perspective, ete. ; mechanics (including
statics, kinematics and dynamucs), physics (including hydro-
statics, heat, sound, light and clectnidity and magnetism;, , and
chemistry (norgamc,.  There are two classes, a jumor and a
semur, in algebra, Eudhid, mechanios, draughting and descnptive
geometry, clectricity and chemistry,  The junior course in elec-
tricnty is a course of lectures which deal with the elementary
principles and their practical applications, while the senior woik
will be 10 a great extent laboratory work, and will give the
student the upportunity of becoming familiar with the ordinary
relations between potential current and resistance by the indi-
vidual use of the measuring instruments in various practical
tests. ‘The running conditions of gencrators and motors will
aiso form a cansiderable part of the Work.

The students in chemistry also have the opportunity of daing
pracucal work in a cheimical laboratory which has lately been
fitted up for the purpose.

While the course as outhined is as extensive as can be ex
pected under the present conditiuns, there are still channels
along which it might be still further developed—civen while
keeping along the same peneral hnes—which would be of great
benefit to a considerable number of students. Some of these
cxtensions have already been proposed, but cannot be carried
out for lack of accommodatiuns. Classes in decorative design,
frechand dmwing, ctc., have often been asked tor.  There are a
nuinber of subjects that would be of value to engincers and
mechanics, such as the working principles of the stcam engine,
the testing of matcrials for s'rength, etc, foundry and machine
shap prin-iples, etc,, etc  Other extensions would suggest them
selves if the school were allowed to develop freely.

The Toronto Technical School has started well, and we hope
to sce it continue to prosper. We are saustied that the aty
which has gencrously supphicd 1t dunng ats eathier days when
its existence was an_experiment, will not now allow it to stop
short of its full possibilities.

A VISIT T0 THE CANADIAN GENERAL ELECTRIC
COMPANY'S FACTORIES.

By invitation of the Canadian General Electnc Company, a
number of gentlemen prominent in electrical and business circles
in Toronto and elsenhere, visited Peterboro’, on Wednesday the
11th of October, and inspected the Company's works in that
town. Among those who took part in the visit were: W. R.
Brock, President ; H. P. Dwight, Farst Vice-President ; Fredenc
Nicholls, Sccond V\ice-President and Managing Director;
Robert Jafiray, J. K. Kerr, Q. C,, W. D. Matthews, Hugh Ryan,
Diretors ; W. S. Andrews, Comptroller, and the following
wuests .—T. Sutherland Stayner, President of the Bnsto! &
West of England Loan Co.; Wm. McKenue, President of the
“oronto Railway Company ; G. H. Campbell, Manager Winni-
p g Eleciric Railway; Thos. Loag, J. J. Wright, Manager
Tcronto Elecine Light Company, Heary Lowndes; James
He Ney, Monctary Times ; \V. j. Banes; E. A. Wills, Secre-
tar Board of Trade; D. CGieighton, the Empire ; john F. Ellis,
Managing Director Manufacturers’ Life Insurance Co.; James
Mar vick, Westminster & Vancouver Tramway Co, Vancouver;
W. R. Stnckland , W, L. Symons, A. P. Poussette, Secretary
Peterboro’ Street Railway Co.; A. B. Smuth, Supenntendent
Construction Great Norghwestenn selegraph Ca.; R. \W. Ryan
and John Taylor.

The factonies consist of three bnck and iton bwildings, cach
272 feet long and So feet wide, designated respectively the
*Machine Shop,” the “Compound Shop ™ and the “ Wire De-
partment.”  The site of these factonies 1s 30 acres in extent, and
switches from both the Grand Trunk and Canadian Pacific
Ratlways have been built mpht into the vards thus afiording
faci’ny for prompt and casy shipment.

These factories are thoroughly equipped with the latest im-
proved machinery for the manufacture of the largest as wellas
the cmaliest devices and articles used in the electncal business.
The machinery plant 1s operated by electsic motors, the power
for which 1s supplied from a 2350 horse power tuple cxpansion
cagine and boiler.  The company were very much pleased and
instructed by their wisit.  After baving gone through the various
depantments  of the works, they were camed by the
newly completed electne street railway to the Onental Hotel,
where luncheon had been provided for them, and where they
were joined by Messrs, James Stevenson, M. P, James Stratten,
M. P. P, Mayer Kendry, members of the Town Council and
piominent Glizens. The party were next taken in charge by
members of the town counal, and shown the vanous pants of
mnterest, after which they re-embarked for Toronto.
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THE HEAT UNIT.®

By Wat. Nuggis.

The object of this paper is ta show the value of heat to actuat work 1o
not pretend to say that what is contained herein is by any means all that
could be said on this vu( important subject. The part 1 wish to call your
attention to, is that portion of the heat winch 1s very often thrown away in
the form of cxhaust steam, and to impress upon the minds of my fellew
engineers the great importance of secuning u perfect understanding of
principles.

1 only intend to trace the heat from the time it enters the cylinder of a
stcam engine until it is exhausted into the atmosphere,

In the first place 1 would be as well 10 see what heat really is. it bas
been found by scientilic reasoning that heat 1s the manifestation of motion
in matter  Heat may be termed the foundation of power, or power itself,
and heat is also life Heat can be measured, and the standard of that
measurement is called the heat unit.  One heat unit is that portion of heat
which will raise one pound of water one degree Fah,, while in_ mechanical
work one heat unit is equal to 772 foot pounds—that is, onc unit is capable
of lifiing 772 1bs, one foot high, or sn any other direction one foot, or one
1b. 772 feet. Although heat is so powerful, yet a very small portion of it
can l?c utilized for work, as will be scen before the end of this paper is
reached.

The mechameal work pesformed by heat can only be produced by means
of other substances, such as gas, air, water, steam, etc.; but in my opinion
there can and will be more mechanical work produced from the heat stored
up in carbon, than there is at the present day.

Heat may be expressed in two forms, namely, sensible heat and latent
heat.  Sensible heat is that portion of heat that can be felt or measured by
means of a thermometer; while latent hext 1s that portion required to
overcome the cohesive force of the water and raswse itin temperature sufficient
to overcome the pressure of the atmosphere. To convert one pound of
water into steam at atmospheric pressure, from a temperature of 32 degrees,
would require 1,146 units. Now the sensible heat of steam at that pressure
would be 212 degrees, while that of latent heat is 966 degrees. I we were
able to utilize all the heat stored up 1n one pound of carbon, which under
perfect combustion contains 14.500units of heat, we would be abletoconvert
12 65 pounds of water fron: a temperature of 32 degrees intosteam at the pres-
sure of the atmosphere.  Bnt in practice we come far short of that. for the
common evaporative capacity of 14 500 heat units is from 6 to 9 pounds of
water, although under most favorable circumstances better resuhis might
be obtained. 1 will not be able to deal with that part of the subject in this
papsr. Howerer, we wall suppose that g pounds of water 1 being evapor-
ated for cach pound of carbon contzining 14,500 heat units, from a tempera.-
ture of 32 degtrees into steam at the pressureolthe atmosphere. We would
then lose 3871 heat units for each pound of carbon consumed. No work
could be produced with stcamat that pressure unless in a condensing engine
and then with an energy of from 10 to 12 pounds per square inch.

Supposing we were using in a steam engine steam at Qo potnds pressure
above that of the atmosphere, which would be 105 pounds per square inch
absolute pressure, we would require an increase in temperature of 121 degrees
cf sensible heat, while that of latent heat would be decreased to 879.7 de-
grees , for as the pressure increases 50 does the seasible heat, but not in the
same proportion as the latent heat decreases. Hence the total heat units
required 10 convert 1 pound of water from 32 degrees into steam atgo
pounds per square inch, would be 1.18t.

In :he process of expansion we havegiven up 333 de rress ¢f seanble heat,
and discharged that sicam at the pressure of the atmosphere, which 1s 212
degrees.  So we have only used for work 121 degrees,  \We bad atotal of
1213 degrees and we have only used 131 degices. So thay nearly o per
cent. of the heat entering the cyhinder 1s thrown away unless used for other
purooses.  We have only used 121 degrees, while having lost 1060, So in
this case only one tenth of the heat entering the cylinder would be utilized
for work.

We will now take an engine of the following size, from which I will en-
deavor to show as nearly as possible the amount of lostheat ma given
space of time under the conditions mentioned.

The diameter of cylinder is 20 incnes ; length of siroke 36 aches, num-
ber of revolutions per minuvte, 8o: average pressure of sieam throughout
the s"cht'h 45 pounds per square inch; boiler pressure go pounds per
square inch.

In one minate the cylinder has emptied stself 16oumes.  The temperature
of the steam at go pounds pressure «s 333 degrees of senible heat, and an the
process of expansion it gives up 121 degrees of its sensible heat cach time it
empties itsell; then it would give up 1560 degrees in onc minute.

Agan, dunng the process of expansion there 1s cons:derable 10ss caused by
condensation which 13 not the same i all engines, as 1 s grealy reduced
when the cylinder is covered with a good non-conductor of beat. Butin
ocrder that the exact amourt of condensation caused by cooling of the cyhn.
der walis and condacting the heat of the steam to the outside and by the
expansion of the steam lowering the temperature and pressure, thus causing
it to become saturated, spacial means must be apphied.

With the enginc in guestion we will that the loss by condensation
is 70 per cent. A cylinder of thissize and rate of jeton wravel would re-
quire 1047 cubic {cet of steam per tunute, and as there 13 107, Joss by con.
densation. it 15 necessary toadd that amount to the total if we wish to ascer.
tain the amount of water that is passing throngh the cylmder 1n one minute.,
So then we have 313351.9 cubic fixt of steam uced ia one minute, and &8
there are 3.7 cubic inches of wter in one cubie oot of steam at a pressure
of 43 pounds per square tnch. we would have 2.36 cubac feet of water cvap-
orated in one minute, the weight of which would be 1353.75 pounds,  As we
Bace found as nearly as possidble the sumber of pounds of water used 1a one
minute, we will proceed by the same method to find the number of heat
units required to evaporate that amoant 1910 steam ata pressure of 45
pounds per square inch.

To convert one peund of water intd steam at & pressure of 45 pounds per

nare inch from a temperature of 32 degrees, we would require 2.3171 udits
:? heat. Hencewe bave a tkal of 180,03t heat nauts per minute.  Bat the
ste; tn when entenag the cyhnder had 2 pressure of ¢o pounds per square
inch, and with a temperature of 333 degrees of sensible beat, and we have
wtilized for work 121 degroes, then we have 19360 degrees ihat have per.
formed wock 3 subtract that amount from the total heat units per minote,
and we have 160.632 units thrown away, unless used for other parposcs.
thus showing the great necessity of making use of the exhauss steam or the
caployment of a condensing enge.  But before a deasion of this sort can
be artived at, there are a great many thiags to be takea 1o consideranon,
1 do not, howerer, intend 20 dwell oa that feature of the subject.

As will he seen from the foregoing, the object of this paper is to show the
amount of haat thiown away when an engine ts exhacsting into the cpenair,
It is very seldom they cabaust wih so little tack pressare as | bave alioxed
in this case,, there wonld not otherwise bave been such a good showiag as

* Paper read before Hamilion Awodiation Casadias Association of Stat'coary
Ecgincers.

1s here made because had there been more back pressure the steam when
exhausted would have been of o higher temperature ; but L am allowing that
the engine 18 doing its best, The averuge pressure of steam you wiil notice
tobe also in excess.  What I wish to du s to bning s much of the heat as
Able thrown away into practical use, such as heating buildings. exc  In
cating buildings there ate a great many things to be taken into considern
tion, espectitly when a system 1s to be cateulated und laid out for heatng
with steam.

Thete are two methods of heatu:g burldings, the direct and the indirect,
The direct method consists of pipes in the roumn which heat the air already
in the room, while the indirect method 1s the air heated 10 a scparate cham-
ber and conveyed by pipes 10 the roomn to be hetted  “The direct niethod is
what we will now deal with, 1t being used mostly wn mitls. 11 consisis usunl-
ly of pipes around the wall near the tloor. \Where there are belts to circulate
the atr, the pipes are placed overhead. At buildings cannot be heated
alike tor instance wooden buildings requite more heating surfuce than
stone, and stone more than brick. “Then the size, location and charcter of
construction of the building must be taken into consideration, Where o
large number of windows 1s employed. more heating surface will be requir-
ed. A long narrow roont requires more heating surface than a squate 1oom
of equal aren,

The following figures are somctimes used for A gencral esumate, but good
udgment must be exercised when these figures are to be employed  For

eating dwellings from 40 to 50 cubic fecet of air space to one square foot of

heating surface, to heat to 70 degrees from an outside temperiture of zero and
low pressure steam. For large stores, 125 cubic {ect of air spmice for one
square foot of heating surface. Small stores, 300 cubic feet air space for
one square foot of heating surface.  Hotcls, 125 cubre feet anr space for one
squarc foot heating surface.  Churches. 200 cubie feet of air space for one
square foot heating surface.

The nule 1 will make my calculstions upon cun be applied 1o condition
and will gne more direct results . The antount of exposext surface, the de.
sired temperature of the room , the temperature of the outside aur , the tem.
perature of the steam with which the room is tv be heated are all concernend,

It has been found by careful experiments that one square foot of wall
space will transmit from 70 1o 1.25 units of heat per hour for every degree
difference in temperature between the inside and the vutude. the diftesence
being caused by the action of the wind, In order to ascertain the amount
of heat that will be transmutted through one square foot of wall space 1t will
be well to take the lowest prohable outside temperature and the highest
transmitting capacity ofthe wall. Then from the desired temnperature of
the room suhitract the lowest prebable outside temperature and multiply the
remainder by 1.25. This wili g17c the number of heat units transnutted by
each square foot of wall space forihe space of onc hour. muluply that
amount by the area of the wall expused n square feet, and the tesult will
be the total heat units for oac hour.

To find the heating surface we proceed as follows —From the tempera.
tare of the steam subtract the temperature of the room ; square the differ-
ence and divide by 100, which will give the number of heat units for each
squate foot of heating surface. Divide that into the total heat urats requur-
ed, and the quotient will be the number of squate {eet of heating surface for
that pressure of steam. A three foot lengih of one inch pipe equals one
square {oot of heating surface.  When a whole building s to be calculated
the roof must also be included. All steam pipes act as heaung surface,
The diameter of the main in inches <hould be one-tenth the square root of
the heating surface in square feet.  Jtis as well to use one inch pipes for
heating with live steam.  For heaung with exhaust steam two inch pi
are preferable.  Return pipes should never be less than  three-founhs the
size of the mains.

In this paper we have been dealing with an engine from which we have
ROt 238,606 heat units per minute, ot 4,516, 360 heat units per hour, aflter ten
peroent. has been aliowed for loss by condensation.

In concluding this paper it will be as well to read the results from begin.
ning 1o end ; alsothe working out of the rules, in order that the paper may
be planly understood.  Inthe finst place it required 1.146 heat units to
raise the temperature of one pound of water 1o 212 degices sensible heat,
while that of latent heat is 65 degrees.

Steam at 6o pounds pressure fequires 13181 units of heat for exch pound
of water {rom a temperature of 32 degrees, the sensible heat of steam at go
pounds per square 1nch being 333 degrees and that of latent heat 8597 de-
frees, e diflerence in temperature of steam 2t the pressure of the at-
mosphere and go pounds per square inch 3 128 degroes.

\When ¢ pounds of water are bang evapurated for cach pound of carbon
containing 14 500 heat units, only 315 units would be required 10 rase 3t
from the pressure of the atmosphere 10 go pounds per square inch, and
10314 umits to the pressure of the atmosphere.  There would be 3871 heat
unuts Jost for every pound of carbon contmming s <00 umits . and ouly 10
pez ocnt. of the heat eatening the ¢jlinder would be stinzed for work, lhe
area of the cyhinder was 314 square inches. . number of cubne feet of sieam
for one minutc 1047. 2, while the total with 107, of condensed steam 2dded,
is 13151 cubic feet.

The number of cubic anches 6f water per minute was 4288 3. Number of
cubic tect of water was 2.46.  Nunber pounds of water 15375 Number
heat units roquired o convert one pound of water from a icmperature of 32
degrees into stcam atl 45 pounds per zquare wnch is 13171 degrees.  Tatal
hirat units for that many pounds of water is 160,042 degrees.

There are 153,666 heat units camed amay with the steam per mirute, or
9.516.360 units p~r hour The desired temperature of the room 1s 7o de-
grees.  The temperature of the steam 13212°.  The diflerence 1n tempera-
tere between the heat of the steam and the heat of the room 13 142 degrees.

Number of heat units that one square foot of wall space will transmit per
hour is 87.5. The total nuniber of beat units that can be used for heating
PArposes is 1.379.168 deprecs per hour. T ¢ number of square feet of wah
space is 333762  Number heat units transmitted by one squate foot of
heating surface, is 201 degroes. Number of pounds of steam from which
heat can be taken 138.4  Number of squrte fertof heatnip surface, 58357 88

The diamcter of main, 7.63 inches.  The duameter of seturn, 6.5 inches.

The foilowing willshow plainly how the aforewaid results ate obtained and
with careful examination will be casily undersiood 1136 212-.966 degrers
of latent heat. H-at unite in one pound of steam when water s 32 degfecs,
uxe‘; then 1313~ 3=879-7 deprees latent heat 66 - 8;9.5 =86 3degrees
of latent heat and shown as sensilde heat. So 333 3-213=121.3.86.3
=57 x Q=315 additiona! heat units10 raune 9 pounds of steam from the
pressure of the atmosphcre 10 9o pounds per square inch— showing that
the 12t degrees rise of temperature of steam at 9o pounds per square 1nch,
is made up of the 86 3 decreased latent heat and 35 degrees from the coal.
for 86.3+ 35=121.3 degrees.

It has required 1o maise g pounds of water from 32 degrees to the pressure
of the atmasphere, 33136 x9=10314 drgrees, ard 0 10313+ 31$=130609 -
343%00°=3871 heat units lost for every pound of carhon cortaiming 14370
heat uaits, Then for the volume of the cylnder per muaute . 30 x 20=300 x
«7954:=314.36 X 35= 13309 752 160 = 180901 = 17285 1047.2 cubic fret per
minute ; and 1047.3 3 100=10 47 X 10= 304, 7, ten et cenl. of volame for one
mingte; then 10§7.2+ 108.7=1151.¢g cubic fees, had not 10 per cent. been lost
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b{ condensation , and 11584 3724262 ; 1728=2.46x 62 § = 153.75 pounds
of water per minute.

The average pressure 45 pounds per square inch., Total heat units for
steam at that pressure 15 1203 ; the seasible heat 1s 294 degrees, latent heat
99y ~ 1203 ~ 32.= 1171 heat units fur une pound ol sicam at 45 pounds per
square inch.  Only be sminute volume of the cylinder can gc calculated
upon, which is 107, off 153.75 Il:s. water or steam aliogether at 45 pounds
per squate fnch | then 1g 75+|oo=l.f3x 10=16.3-153 75=138.4 pounds
to be calculated upon at the pressure of the atmosphere. Thus 1146x 138.4
= 1586006 x 60=9516360 heat units per hour are being lost ; and the number
of heat unts that can be used for heuling purposes 18 212 - 70=142x 138.4
=19652.8 x 60= 1179168 hieat units per hour.

For the heating surface 212 70= 142 x 142 = 20164 § 100=201.63 heat
units transmitted by cach square foot of heating surface : and 201 64+
117168 = <847 88 s?u.uc feet of heating surface.

For sjuare tect of walt space 70~0=70 x 1.25=87.5+ 1179168 =13470.3.
Luawecics ot main sieans ppe, §847.86—76.46 : 10— ;.0 «wches. Diamaes
of return gnpe, ) 6476=57 762 7855 - 4536, 4- 10 342 3-34..7854-
4$3.29. the square root of which is 6.5 .nches.

CANADIAN ASSOCIATION OF STATIONERY ENGINEERS.

Note.~Secretarics of the various Assnciatioss ate requested to forward us matter
for publication 1a this Department not tater than the 30.h of each moath.

TUKUNTU ASSUCIATIUN NO. 1.

At the last mmeeting of the above Astociation, the doors were
thrown open to the public, and a paper read by Mr. Charles
Heal on * Sundry Notes on Heat ", was followed by an interest-
ing; discussion.  The paper will be found pninted 1n the present
issuc of the ELECTRitAL NEWs. A committee was appomnted
to make arrangements for the annual assoration dinner, which
15 to be held on the evemng of Thanksgwing Day. Bro.
\Wickens promised a paper for the first meeting m November,
which will be an open onc also.

MONTREAL NO. 1.

The last meeting of the above Association, held on the 19th
of October, was well attended. A large amount of business
connected with the winding up of the convention affawrs, was
transacted. The souvemr committee rcported a surplus of S$300.
This amount is to be invested in scientific books, which will form
the nucleus of a library in the future.  Mr. Laine, of the firm of
Carrier, Laine & Company, Quebec, was clected an honorary
member.

HAMILTON ASSOCIATION NO. 2.

The regular mecting held on Oct. 6th was well attended,
and theie seems to be a growing interest among the brethren.
Onc of the most interesting events of the evening was the report
of oar delegates to convention, which was presented in glowing
terms by Bro. Robertson. This Associaiion is very grateful to
the Montreal brethren for the way they ticated our represen-
tatives, and trust that the results of the convention will long be
felt 1n Montreal. Dro. Robertson also read a letter of condo-
lence which this Association sent to the family of the late Bro.
Angell, of Guelph, who was sa suddenly called away after his
retum from the convention; and another to Bro. J. Nie, of
Hamilton No. 2, who had the misfortune to lose his little son.

Bro. Binnington was <lected Vice-President 1o succeed Bro,
Johnson, who has gone to Laprainie, Quebec.

Bro. Arthurs was also elected Assistant Financial Secretary.

This Associ 2tion intends holding special meetings for readiny
of papers discussion, ete., during the winter months.

Wit NORR1S, Rec.-Secretary.

ST. LAURENT NO. 2.
Editor ErrcTricar Nzws axp S. E. Jovxaa.

SIR,~—I was present at the last meeting of St. Laurent No. 2,
C. A. 5. E,, in Montreal, and as we very seldom see any report
of their meeungs in the NEWS, it may bz interesting to Ontario
engineers’ to know how they are getting along.

No. 2 1s flounishing n every sense of the word. Their mem-
bership has decreased somewhat since they were organized, but
they themselves expected that, as many of the members took no
interest in the work and so they fell out of the ranks in time.
But those who remarn number abuat 70, and they are determined
to carry  on the work of educating and helping cach other in
their profession.

On the evening in question there were several problems
figured out on the black-board, wncluding the safe working

ressure of botlers and the thickness of plate required for a
ler to camry a certain pressure, and several others. There
were several discussions on the above problems, but as they
were carmied on n the Frendh language, this Association being
composed catirely of Frendh Canadians, I did not get much
good from it myself, but judging from the numerous questions
asked and answers given, 1 feel sure that it resulted in some of
the brothers learming something about boilers and their strength.

No. 2 $t. Laurent meets in the Engincers Hall, 662 Craig St,,
and they hope before next convention o have another associa-
tion wn Montreal.

At the mecung the news of District-Deputy Bro. Angell’s
death was announced, and the brethern of No. 2 expressed their
sorrow and ret by passing A resolution of condolezce with
the family ofriﬁm Iate and estcemed brother, who was so sud-
denly removed from our midst, and ordered their charter draped
for three months.

Executive President Bro. Geo. Hunt was also present for the
first time, in s official capacity, and addressed the meeting in
his usual happy manner, asking them for their earnest co-opera
tion during the present term, in pushing on the work of organi-
zation of new Associations.

1 remain, yours truly,
A. E. EDKINS,
Prov. Dep. C.A.S. E.

LONDON ASSOCIATION NO. §.

A valued correspondent who i1s « member of the association
wntes . No. 5 1s progressing favorably, and the officers are fill-
iy their posts to the entire satisfaction of the members, and are
helping the younger engineers 1n their practice as well as en-
lightening them in their studies, which are hard, especially to
those who have not had the benefit of early educational advan.
tages.

We have a large blackboard which is used to illustrate meth-
ods of setting of boilers, engines, making calculations, etc.  One
of our members got up 25 paste board cards 20x 24 inches, 10
of which contain diagrams, ranging in size frum 10 to 20 inches,
showing the theoretical curve, the different cut-offs and pres-
sures, influence of clearance, under and overloaded engines,
calculations of h. p. therein, etc.

Others show how to find the M. E. Pg, T. Pr, N.H. P, l) H.
p» how to figure out the b. p. of diagrams ; explanation of the
indicator. Reducing motions of all descriptions have been dis-
cussed and by means of wooden patterns every brother can try
his hand at setting a slide valve. Piston distortion caused by
the angularity of the connecting rod is also well shown on one
of the cards, and shows itself just as plain on the pattern.

Safety-valve calculations, heating and grate surface, are sub-
jects which are notforgotten. Interesting discussions have taken
place in regard to firing boilers, showing the good results ob-
tained by a good fireman as well as the great loss that can be
caused by an ignorant onc.

Personally I may say, I joined the C. A. S. E. 15 months ago,
before which time 1 had never read an engineenng bock, but
encouraged by ex-president Mitchell and Bro. A. E. Edkins to
study, 1 have found out that books are the needed companions
of a practical engineer. Every enginzer should know the laws
laid down forsteam. Asa result of my studies | have improved
my old fashioned plant with the least possible outlay, reaping
now better results with less fuel and less water consumption
having no shut downs, diminished repair accounts, an easier
day’s work formyself, a pleasant face on my employer, and more
wages.

GUELPH ASSOCIATION NO. 6.

At the repular meeting of Guelph Association No. 6, C. A. S.
E., held on the evening of Oct. 4th, the following resolutions
pertaining to the death of Bro. J. A. Angell were adopted.

Whereas it has pleased our Heavenly Father to call fror our
midst, our esteemed friend and brother, John A. Angell, beit
resoived that, while we bow in humble submission to the Divine
will, at the same time deploring the loss of so eminent an engi-
neer, we extend our sincere and hearifelt sympathy to the
bereaved family in their hour of t1ouble and sorrow.

Further, be 1t 1¢esolved that a copy of this resolution be sent
to the deceased’s family, and that it be spread on the records of
our Association ; also that a copy of the same be sent to the
CaxapiaN ELecTRICAL NEWS for publication.

Furthermore, be it resolved that our charter be draped for the
space of three months.

- H. T. FLEWELLING Rec-Sec.

C. JOrRDAN, President.

KINGSTON ASSOCIATION NO. 10.

The engineers of Kingstion who formed themselves into an
independent Association about a year ago, have within the
last month thrown in their lot with the C. A. S. E,, and will
be known as the Kingston Association No. 10. The new Asso-
ciation, which has a membership of upwards of 30, haselected the
following officers: President, James Devlin; Vice-President, H.
Youlden; Treasurer, H. Hoopins; Sccretary, A. Strong; Con-
ductor, James Lohern; Doorkeeper, James Gascoine.

Difhculty has already ansen between the Ringsioa Electric Street Raile
way Company and the City, resulung in an action by the Company for
dama on account of loss of business through the failure of the City to
keep the streets in proper repair.

Messrs, Ald. Savignac, Achambaxnlt, H. Laporte and R T, Corbeil
have been re-clected as the board of directors of the Merchanis' Telepbone
Companyof Moatreat, The Company haveerected 135 poles, aod an-
noance that their lines will be 1t operatioa by May next. ,

Over 400 tons of mxca of vanioas grades, are saxd to have been shipped
from the Ottawa district during the months of July and August, and the
63t week of September.  There 15 reported to be an increasing interest in
and development of trade in the European market for mica of this district.

Captain Alex. H. Guan, of London, England., bas recently visited Moa-
treal wath the parpose of establishing a factory for the manufaciare of & new
electric cutting machine.  This machine, it is said, will cat {abrics of every
descnption and of many thicknesses, and with remarkable rapdity. It can
be cperated o any incandescent cireuit,

!
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SIGNALS AND TELEGRAPHY.*
By Jas. A, DovGLAs.

It is not my intention to present to this society to-mght, any-
thing more than merely a bLuef outhae of the histury of the
transmission of messages from place to place, aml to ts end 1
have divided the subject into three parts :  1st, early attempts
to signal to a distance ; znd, development of the clectric tele-
yraph and telephone ; 3rd, modern forms of signalling.

1st.—Early atlempts to signal lo a distance. ~Pcobably the
first good atigmpt to transmit messages by the aid of apparatus,
was the employment of seinaphores mounted on the top of high
towers , these were erected n prosninent positions, and in plain
sight of cach other. A large and well tramned siaff was neces-
sary to observe and transmat, notwithstanding which the work
was slowly done , besides the seinaphores were useless in foggv
weather or in storms,

Both of the two agents, sound and light, were used. Bells,
guns, etc., form a convenient method for short distance work.
Light, though nore ready and rapid than sound, i1s by no means
a docile agent, since it proceeds only in straight hnes, and will
not bend round the ball of the canth, or inequalities on its sur-
face ; and so the third agent, electricity, soon became recognized
as docile and trustwarthy ; it nvals hght in speed and can be
adapted to any distance.

As far back as 1733, proposals were made to set up an
electric signal line, consisting of a set of parallel wires, one wire
to each letter of an alphabet, and make the wires attract lizht
bodies, or strike bells corresponding to letters. Later on, Som-
mering, a German professor, carried this into effect 1o a certain
extent, and he is sometimes regarded as the maker of the fist
practical electric telegraph.

The next step was the discovery of the deviation of the mag-
netic needle, through the action of an adjacent galvanic current,
and Ampere, in 1820, showed how this could be used for tele-
graphic purposes. His plan was 10 use 30 needles and 6o
wires, for at first 1t was supposed that there must be a separate
needle for each letter or sign signalled, but this attempt reached
no practical result.

The Paris Exhibition of 1881, contained the original first elec.
tro-magnatic telegraph apparatus of which practictl use had
been made. The credit belongs to Gauss and Weber, who
crected a line 3,000 feet long at Gottingen in 1833. The appar-
atus consisted of a large galvanometer frame, in whicha magnet
carrying a small mirror was suspended by a silk thread. The
sender consisted of a vertical inductive arrangement, which
allowed a secondary coil to be raised vertically by means of a
double lever. A quick motion of the coil generated an induced
current which reached the galvanometer frame through wires, and
caused the magnetic rod to be deflected. The direction of devia-
tion was determined by the direction in which the coil was
moved and a combination of these movements formed the alpha-
bet. The call signal was given by means of a bell and clock-work.

Although this was the first accomplishment of electric tele-
graphy, yet thewr invention was regarded as only an appendage
to their magnetic observatory, and several years passed before
the electric telegraph was an actual fact.

2nd.— Development of the Electric Telegraph and Telephone.—
The year 1837 saw the realized, practical, electric telegraph.
We cannot claim the exclusive invention for any one individual,
but of the several inventors, none seem to have shown greater
skill and perscverance than Mr. Wheatstone, whose system of
deflecting a single needle right and left, also using two needles,
was in general use in England before Von Steinheil obtained
similar success in Germany.

Steinheil later on improved the Gauss-Weber system and in
his hands it became the first writing telegraph we have. He
also made the very important discovery of “ earth return,” but
this was received by the public as a *“singular paradox,” and
Steinheil does not appear to have exerted himself to remove the
prejudice against 1, leaving itto an ingenious inventor, Mr.
Bain, to independently discover this principle later on, and pro-
claim it, and also for M. Mattineci to make an entircly convine-
ing experiment at Pisa in 1833. Then the double wire of the
needle telegraph was dispensed with, and a single wire with
ground return, was employed.

The ncedle system was much alterad and changed by Wheat-
stone and others later, but it is to Morse that we owe our pres-
ent efficient system of clectro-magnetic telegraphy. The first
registers or reccivers ticked the message on a narrow roll of
white paper, but this was soon dispensed with, as operators
easily learned to read the instrument by sound alone.

To Prol. F. A. Petrina we owe the invention of duplex and
multiplex telegrapby, which invention enables us to send two
and more messages along Jhe same wire, at the same timg, in
opposite dirertions, which makes the greatest use of a single wire.

Sub-marine cables were proposed as far back as 1774, but it
was not until 1843 that the introduction of gutta-percha made
this branch of the industry start into life. Many attempts
and many failures resulted before the Atlantic occan was success-
fully cabled, but the task was persevered in uatil in 1866 the
Trans-Atlantic Telegraph Line was declared open for business.
There is now no practical limit to the length of cable which
coul::’ be Iaid if required, beyond the contingencies of severe
weather.

® Paper read before the Moatreal Electric Clob, Sept. 2sth, 1893.

The Telephone.—Perhaps the most wonderful, and certamly
one of the most useful applications of electricity, is the telephone.
It was discovered by Pagen 1837 that an iron bar when mague.-
tized and demapanetized at short ntervals, cunts suunds,
and on this basis, Phallip Reiss constructed his first telephone.
This must have been a curiosity, foraccording to Dr. Messel, ot
consisted of a beer-Lariel, with a small cone placed in the bung-
hole, covered at its smaller endd with an animal membrane, upon
which a small platinum strip or wire was fastened by means of
sealing wax. The receiver was o violin, upon which o knitting
needle, having a coil wound round 1ty was fastened. The recerv-
er was afternards made in the fornn of 4 human ear in which the

latinum wire was fastened to the membrane  and to the spring

y means of scaling wax , .nd a platinum contant was piaced
oppositc with a surew for adjustment. When sound wases made
the membrane vibrate, the circuit was made and broken.

For a long time efforts to unprove the telephone gave very
crude results, Elisha Gray succeeding in inaking a fan speak-
g system, which answered for short 3|smnccs » the sender and
receiver were funnel shaped and differently constructed.  Bell
also at this ume made one, but the sender and recewver could
not be used for the same purpose.  This mstrument was shown
at Philadelplia in 1876, and satisfactory effects were obtaned
from it.

But before the telephone could be made of commercial impor-
tance, a problem had to be solved, whih Hughes, an ventor,
first applied - this was the prinaple of the micraphone, an 1a-
strument with a conductor capable of changing its resistance
with the sounding vibrations , this punciple was discavered by
GJa Moncel in 1856.  Carbon was first mnade use of by Edison in
his carbon telephone, and this was the beginning of a new erain
this an, many forms of microphones and microphone telephones
being tried and used by diflerent inventors and improvers.

No instrument 1s so delicate as the telephone for the detec-
tion of small and sudden currents. It is adnurably adapted for
showing the currents of induction set up in contiguo.s cals, [t
also exploded the notion that iron takes time to magnetize and
time to demagnetize. The notion of ume is due 1o the action of
induction n coils producing reaction and extra currents.

While it is possible to speak through a cable 100 miles long
laid out straight in the sea, it is impossible to speak through 20
miles when coiled in a tank,

The first public experiments for telephone transnussion of
music were made in Vienna, in 1877, Bell's telephones were
used both as senders and receivers.  Also at the Pans exhibi-
tion in 1883, the music of onc of the theatres was heard in dis-
tant rooms fitted up for the purposc.

From the first Bell had been wotking hard to perfect his idea
of a proper tclephone, und his ultimate form consisted in the
well known present type of receiver.

Berliner’'s patent of 1877 is a miscrophonc system. Each
station, both receiving and sending, 1s sumlar in constiuction,
and consists of a battery, an induction coil, and carbon contacts.
The primary coils are in circunt with the battery and carbon con-
tacts. The sccondary coils being in circuit with the line
wires, which system is in use to-day.

And so we see that the perfection of the telephone like that
of the telegraph, was of slow but steady growth, and is the re-
sult of the cxperience and labor of many minds. As regards
the cfficiency of a telephone, it depends on the careful and ex-
act workmanship with which the parts must be fitted.

3rd.--Moders forms of Sigralling.—These are 1ather numer-
ous, a description of which would fll a few good sized books.

Weare all faniliar with the clectric bell, which summons us
to the front door, the teicphone, a fire, and somctimes dinner ;
also the telegraph and telephone, which convey our thoughts,
wishes and news to 2l parts of the world, delivering their mes-
sages almost at the precisc instant they are sent, to the office,
parlor or side-tracked freight car, with equil facility.

Electricity in the form of incandescent lights and flashes, is
used to signal between vessels at sea; also to warn them off
dangerous coasts, or _to signal from baloons to besieged cities,
and other uses of military warfare in which the portable tele-
phone is also playing its part.

Flags, by day, are used by army and navy {or shont distance
work, and the heliograph, a tripod arrangement, is serviceable
in sunshiny weather for signalling up to abuut 60 miles.

Limelight lantems can also be used for short distance night
work. These are constructed to et short and lony flashes
corresponding to the dots and dashes of the telegraph code.

Tlectne resonators are used as whistles on smalt boats wath-
out steam. These are merely a powerful buzzer at the botiom
of a hollow funnel-shaped vessel.

Loud sounding horns blown by steam are used by hight-houses
dunng fogry weather, which the hights wall not picrce through to
a sufficient distance to give warning.

As regards signalling generaily, electnaty by the aid of prop.
er apparatus, can be made to perform any desired duty, and as
nothing scems impossible to this subtie force, and with the many
able minds at work on the problem, 1t 1s not too much to expect,
that some day in the future, cven the continents, separated as
they arc by vast oceans, will yet be able to converse as easily, as
we in this city can ring cact other up, and remind onc another
not to forget the next meeting of the Montreal Electric Club.
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ELECTRIC RAILWAY EQUIPMENT.*
By H O. EnpwArnbs

1 propose, to-night, to call your attention to some distinctive features in
the electnie nulway cympments of to-day, and 1o make some few compara.
tive statements., {l wouid be uscless fur mie to gu back to the tunh of the
elecinic sireet car motor, for you are, probably, as well acquanted with its
history as I, or if not. and yet are interested 1n ttns branch, the information
can be found properly expressed and concisely stated inthe works of
Croshy, Bell and others,

At l{lc nsk of besng thought clannish I will narrow my remarks to such
apparatus as may be found 0 operation to-day in this fair country of ours,
though I am sorry to say that much of it is made under another flag, and
almost all the ideas come from abroad.

Since the first electric car was run in Canada, some cight years ago n
‘Toronto, to the present day, great stiides have been made.

The first road equipped and, regularly operated, was o WmJ’Scr. and the
Vandeporl suspended trolley system was used about a year.  Later a road
was started in St. Catharines, using the Vandepoel double trolley system
with a small motor on the platform of car connected by a chain with the
axle, and | believe, is still in uce in that city.

The Sprague motor, which was the first motor cspecially desipned for
street cars 1o be made and used 10 this country, 1s a small compact motor
of light weight, capable of doing good work with a small amount of current,
starting on go amperes. It had a double reduction gear, und is governed
with a controller or switch-box, by commutaung the fields. 1t was only
rated at 1$h. p. and soon gave place 10 @ heavier type of motor. The
next motor was known as the Edison machine. This design followed
closely on the hines of the Sprague,  Unfortunatcly it was made to be con-
trolled by the same method as the Sprague, and met with the same difficul-
ties, namely, shon-circuiung in the ficlds and grounding in the switch-box.

There 1s no kind of machine built, which 1s handled by such ignorant help
as the car motor, nor any apparatus used more roughly and with less
inteligence than the clectric street car. A lttle more than 2 year ago
our two largest cities. Montreal and Toronto, commencerd to equip their
street car systems with electriaity, and, since that ume our knowledge of the
difficultics of keeping the cars on the mils and o f3me has been developed
wonderfully. Toronto was the first to get under way, with cars equipped
with the Edison system imade in Peterbo1o.  These were supposed to be
20 h. p. motors, as already described. They gave very good sausfaction
until they were overloaded with trailers, when the fields began to give out
and the rest soon followed. Some cars equipped with Spragte motors
rated at 15 h, p. gave the samesesults, Then cimethe call for heavier
motors. and the Westinghousz 25 h. p. machines climbed tothe frent, whete
they still cemain.  This well-known type of machine necds no description,
for these photos will give you 2 much better idea of it than 1 could hope to
convey by words. The distinctive features of this system are, first, that the
speed 1s governed by 1esistance 1n the field aircust. gradually cut out by a
coatroflet. sSomewhat sumilar tothat used with the Sprague system. Second,
the motor has four poles instead of two, as »ll other motors herein relerred
to have. Third, by a peculitr system of winding the armature the brushes
areonly 90" apart instead of 180°. asis necessary in all two pole imotors.
Fourthly, the mechanical details of this machine are very carcfully designed
and well made.  All the weanng parts are made to last, and devices for
taking up the wear are numerous. One of these cars has a record in
Toronto, of thirteen months use without being brought into the shop for
motor repairs,  The draw-hack in this motor 1s, that it takes from €o to 100
amperes 10 start on a level, andabout 4o amnperes totun.  The resistance 15
made up of coils of iron wire arranged in wooden frames, of which two are
used :n_panalici on each car. gang a total resistance of 53 ohms. The
wire 1s No. 13. and 1+ apt to become red hot, and burn ofl, sometimes set.
ung fire to the framic and then to thecar.  The cylinder of the contruller
occasionally becomes grounded or open circuited, when 1tis necessary to
take 1t all apart to remedy the defect.

The next machineto betned was the T, H., alsoa 25 h. p. machine, known
as W. P. co. This was used witha semi-circular resistance box, over
which runs an arm connected by 2 wire cable, with spindles on each end
of the cat, so that the resistance may be cut out as gradually as is desired.
This machine ts a standard and gives very good satisfaction, starting with
6o amperes and ruaning on 33, inaking 1t A more efficient motor than its
nival, the Westinghouse,  1n mechanrcal details st is not so well made, nor
as conventent of access as the former. The wire eable by which the
theostat s operated. often breaks or geis foul of the one connected with the
resersing switch, which is worked Ly a separate bandle, thus differing from
the controllers before referterd 10, You will readily undersiand that any
ordinary man having three distinet systems under his rontrol would not be
satishied unnt he had tned hius hand at modityiag or combiming these.  The
clectrician having charge in Toronto was no exception to this rule, His
changes resulted in scrapping the Sprague controllers, using T. H. <~
controllers instead, and re.winding the ficlds of the Edison motors with No.
6 wire, thus doing away with the two wecakest points 1a the Edison system.
This gives & slow car taking a simall amount of current, but. as weakening
the ficlds does not strengthen the motor, it is not capable of doing very
heavy wotk,

About the time that the first combination car made its appearance on the
strects of Toronto. a car equipped by the Royal Eleetric Co., of Montreal,
made its debet in that city.  This equipment was designed and made in
Montreal. and contains many of the good points of the T H,, Short.
and \Westinghouse systems. The inexpenience of this company showed
itself in many poosly constructed mechanical details, which have later been
improved. so that hortly we may look for a standard clectric railway
equipnient made nght in our own city.

Relore turning to note the progress of Montreal s electne road, we must take
a glanee at the admirahle power house of the Toronto Railway Co. This
is centrally locatled on Front st. at the corner of Fredenck, and was designed
by Mr. W, E. Davis. who deserves great credat for the thoroughness with
which cvery detail 1s camed out.  The steam equipment consists of four
high speed compound Armington & Sims engines of 6oo h p. cach, supplied
by a battery of Raboock & Wilcox boilers, soarranged that any bailer or any
engine may be cut off at will. Exch engine is belted direct to two Edison
generators of 200 Kilowatts cach, these fiving 2 total output of 3000
amperes &t §0o volts line pressure.  There is also A spare cngine and  pair
of gruerators.  The station is well highted by incandescent and arc lan.ps
tun off the pawer aircuit, as well as by other lights run from the local mains,
10 be used when the power house 1s shut down,  The swatch-boasd 1s a piece

* Paper read before the Montreal Electric Clab.

of work which nught stund as a model for any company to follow, and is
far ahead of any that the writer had before seen. The switches were de.
signed by Mr, Davis, and made in the company’'s workshup, ‘They are on
the horizontal blade principle, similar to the Edison main cut-out. ‘They
are strongly and handsumely made, and mounted on a finely finished slate
swatch board of large size.  They are so arranged that allor any machine
may be thrown on all or any set of feeders, or that. in case of need any sct
of feeders can be loaded with Goo volts or more, f necessary. Ntandard
nmieters arc 10 arcuit with each machine and a large tell-tale voltmeter can
be used on any machine by a simple twist of the wnst,

Circuit breakers and lightning arresters are provided, and in every detail
the power house shows the result of much study and careful consideration,
1 understand that the capacity of ttus st.ution is soon to be doubled

Now let us see what Montreal has been doing dunng this year, or more,
heawvily handicapped as she has been,  he first cars operuted here were
cquipped by the Royal Electne Co., with a motor made after the T. H. WV,
P, type rated at 20 h, p., and with controller and rheostat made from the
Short patterns.  Considering the hinuted time that the comp:m{ had to get
these out, their inexperience in this line of work, and the rail that the cars
had to run on, as well as the way the cars were handled. this equipment
was not such a blauk failure as might have been expected, for some of those
cars are stll running. ‘The snow made **Shon” work of this style of controller,
which has since bren abandoned, Then came the Westinghouse, with the
usual sansfactory results. At the same timecars _having Edison motors
withthe T, H. ** | controllers were put on. These werealso 20 h. p
machines, and the snow and ice played havoc with the wire cables, causing
innumerable breakages, while water caused many burn.outs in the machine,
Some T. H. equipments made in Lynn were also put on, but the ** ] ** con.
troller did not stand any better than on the Edison cars.  Then began the
combinations. in whic.: local controllers and rheostats made at the rilway
company’s shops at Hochelaga after the Westinghouse patteras. and the
different types of motors, took part. Some of these combinations have been
very sauisfactory, notably on car No. 13. with rewound Edison motors,
Royal rheostat and Westinghouse local controller.

uring this time the Royal Co had nut been idle, but not discouraged
by their first lack of success, had L ought outs new equipment, which 1 will
describe at some length, for it 1s not 30 well known as the others, having been
born on the 8th of June, and has not yet stupped growing to maturity,

Prefacing these remarks of the Royal motor, 1 would say that tests taken
1n Montrenl and Toronto, by different parties, greatly differ in the results. 1
will vouch for the accuracyof those in which I touk part in Tosonto and will
give them, hoping to be ahle at no distant date to prove the Montreal tests
to have some other cause for their results than the uppuareat 1acfliciency of
the Royal mctors.  These motors are practically water nght, for when the
covers are clased water may be thrown on the motor and nota drop will
enter. The shell consists of a cast iron box, somewhat rectangular in shape,
with tho pole pieces. It 1s made in two precxs.  The lower padt 1s hinged
below the centre, and swings open, carrying the lower field and pole piece,
when the armature may be seadily removed by use of a bhydmulic, or
whiskey jack. The ficlds are wound on heawily insulated square brass
spools with No. 5 wire and covered with cord, they are connected in Lertes.
The armature is of the Gramme ring varicty, with an exceptionally heavy
insulation, and wound with No. 10 wire.  It, as well as the ficlds, is boiled
in P. B. Compound and thoroughly baked. They are subjected to a test
of 2c00 volts alternating. The commutator is made of heavy copper scg-
ments, with a thick mica insulation between, this is tested with 250 volts
between segments.  The brush holders are placed dumetrically opposite,
and were designed to use two carbon brushes. 3x1dx 3y placed side by
side.  This has been modified, and one brush 3 3 4 34 is now used instead
with better resuits.  The armature runs about 600 R. P. M. Therecuction
ts about 5 to 1, gning a speed of 223 «iles per bour or 25 miles per hour
with a light car and no stops,  The motor s supplied with interchangeable
gun metal beanings.  The rheostat used was designed by Mr. Burnett after
the principle used in the Short system. Layers of thin sheet iron plates
between asbestos armranged in piles on a frame, the total resistance, cold,
being about 33 ohms. The controller differs from that used Ly the \West.
inghouse Co., first in having an independent reversing device operated by
a separate handle. second in the roller being forined on a wooden core,
thus leaving small chance for grounding and no possibility of an invisible
open circuit as often occurs with that design, third, in having six notches
instead of five. giving another section of resistance ; founth, in having the
terminal board inside of the car instead of under the roller on the platform
where dirt and moisture, as well as metal dust may fall on it

When properly handled, the rings of the Royal controller nced cleaning
once a fortnight, and the tips haveworn five weeks on a belt line route, equal
to ten weeks of ordinary use.  The Westinghouse neceds 10 be cleaned once
a day and ups changed once a week. Haturshaw wire and Okonite cable
is used throughout the car.  The usual fuse blocks, lightning amresiers and
motor cut outs were especially designed for this systemn.

1 will r=ad you the synopsis of a test taken by Messrs Davis, Smith and
others, through the King strect subway in Toronto on a car equipped with
Roya! motors:

Maximum zurrent used to start on level, 60 amp, or 173 h. p.

Mininium . LU R R Y " 30 o 23 h. P
Average " L {3 w25 h. P
r\vcrage .“ “ nopunp 8 e 22 w 32 h. p.
Minimum " L L R ¥ 4 « 8 bhp
Maximum  « » on 8% grade 32 v 29fh. p

The daily average run of the car on which this test was made is 1504
miles, hauling a trailer 137} miles ata rate of 87, miles per hour, including
stops. Dunng the Exhibition this car drew two closed trailers all day,
carrying about 100 passcogers on each car, mounting the 84 grade of the
subway with case.  Owing 10 the crowd it was impossible to make any tests
as to amount of current used, but the usual fuse did not blow at any time,

To give youan idea of the difference of tests in the two cities, it has
been reported that & car in Montreal similarly equipped. took 150 amperes,
o7 44 h. p, to climb the 8% grade on Windsor street; that is about double
the power used on the same grade in Toronto.

1 think it can be safely said that v, 10 date, the Westinghouse is the most
satisfactory equipment in vse, for although the electrical efficiency is not so
high as som= others, the mechanical details are almost pesfect, and this
counts for something at the end of the year.,

There is one other sy<tem inuse in Nmgara, Toronto and Kingston,
which must not be omitted. 1t is the T. H. Series-Parallel or K. controller,
and the \W. P. to machines. By this system the motors are first in series
and afterwarde in parallel.  On level ronds a saving of one third of the
curent is claimed, The controller is rather complicated, but well made
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with blow-out magnets under cach brake, and a separate roller for reversing
the motors.  The Niagarninstallation is looket! upon as a2 model of this
sysle‘m, and has given most satisfactory results during the time it has been
running,

1 inlgndcd to say sumething about the troubles met with in having the
cars well inspected, ns well is a few remarks it regard to the m'aor details
of brushes, trolley.wheels etc., but | have already, occupicd too much time.
Trusting that you wall a1l tuke part in discussing the points in this paper,
wherein your views difter from mine, 1 will stop and give you a chance.

THE MONTREAL ELECTRIC CLUB.

The following meetings of this Club have been held .

The first mecting of the season was held at the rooms No. 5§
University street on Sept. t5th, with a good attendance. The
most interesting features of the evening were the cxhibition by
the inventor of Pinolet’s Annunciator System and a paper on
Signalling and Telegraphy, by J. A. Douglas, which s printed
in the present issue. [t is understood that this winter a com-
mittee will be appomted to draft out a set of underwriters’ wiring
rules for the guidance of architects and wiring contractors, the
want of which has been much felt. A reliable system of inspec-
tion of wiring 1s to be recommended for the protection of house
proptietors. .

October gth—The most important business oa this evemng
was the presentation of the Constitution uand By-Laws by the
committee appointed for that purpose, the adoption of which
was, however, left over till the next meeting. An instructive
and interesting paper was-read by Mr. H. O. Edwards on
“Electnc Railway Equpment,” whichis also prnted in this

aper.

P October 23rd --Besides the transaction of other business, the
revised Constitution aud By-Laws submitted at the previous
meeting were adopted. Mi. J. A. Douglas read a paper by
Prof. Elhiu Thomson on * The Electnc Arc and its Use in
Lighting ” which had been delivered by the author at a conven-
tion of the National Electric Light Association. The reading
of this paper led to a considerable discussion on the part of the
members of the Club.

TRADE NOTES.

Messrs. Quintard & Packard. dealers in electncal supplics bave opened a

branch of their business at Vancouver, B. C

Mr. James Clark, in charge of Canadian Machinery Department at the
Wold's Feir, has telegraphed the Robb Engincering Co. that their engine
has been awarded medal and diploma.

We wish to congratulate the Penberthy Injector Co.. of Detroit, Mich. on
the fact, that to their justly celebrated Penberthy Automatic Injector has
been awarded the medal for ment by the judges of awards at the World™s
Columbian Exposition. This injector has been on the market only six and
a half years, yet nearly 75,000 of them have been placed on boilersin all
parts of the world.

The Penberthy Injecior Co., of Detroit, Mich., who have heretofore con-
fined their efforis principally to injectors are aas fast as possible getting out
patterns for several new specialtics to combine with their present business.
Urless some complication unlooked for occurs, they will put on the market

y this coming scason, a Sight Feed Lubricator, an” Automatic Starter for
Pumps or Injectors, a Low Water Alarm and & Lawn Sprinkler,

A circular has been issued announang that the Ball Electne Light Com-
pany, Limited, of Canada, have so'd to the Canadian General Elecine Com-
pany, Limited. their entre clectncal manufacturing business, including
patterns and good will, and that the General Electne Company will con-
tinue the manufacture of Ball apparatus at their Peterhoto works  Itas al-
so0 announced that Mr, \W. A. Johnson, late manager of the Ball Company,
will be the head of the arc highting department, while also giving  his atien-
1100 to the special apparatus with which, as manager of the Ball Company,
he is so familiar,

The Dodge Wood Split Pulley Co. are now doing an exteasive trade
among the makers of electne motors and dynamos.  They supply a spectrl
dynamo and motor pulley made with iron centre and hardwood nim which
1s becoming very popular among the first class makers. They claim for it
all the strength of an all metal pulley, its arm, hub, and inner nim being
won, while the outside nim s built up of hard niaple segments fectly
turned and highly polished, thus giviag the user alt the benefits of a2 wood
belt surface. The Company show numerous sampies of their special pul-

leys at their new and handsome aty worcrooms, 68 King Street West,
‘Toronto, and are pleased to give informanion stnd prices to those interested.

Probably the largest mining transaction of the past year was consummat.
ed on Oct. 14, when Mre. W, R, Elmoubotst, of Montreal, sold all nsinter-
est in the lands, anming nglts, equpment and nined matenal, compnsing
*“The Lake Girard Mica System ™ T'o Mr. ‘Thomas J. Watters, of Oitawa,
By this operation, it 1s said, Mr. \Watters hecomes the absolute owner of
the largest, the most valuable aren of puct deposits, and proved properties,
known to be held by any single individual on this continent.  Uhe develop.
ment of the senes of deposits 1n question has been steadily continued dunng
the past thred years, and the conditions of the vanous properuies are such,
that with a renewat of the demand tor mwit, which wui doubtless arise ere
tung, the vutput of thas nuneral, which bas been greatty restricted for the
past few months, wun be envrmowsly increased. We understand arrange-
ments are being perfected, whereby under lease of all sud properties, etc.,
the business of ** The Lake Girard Mica System will Le opemited vigor-
ously for the futute.

The Magnolia  Metal Company. having offices at New York, Chicago.
London and all over the world, has been allotted the lighest award pos-
sible at the World's Fair, Chicago, I1l., on their Magnolia Mctal. A medal
has been granted and a diplomin with following specifications allowed and
set forth : 1, It prevents hot boxes; 2, It will not cut or heat journals, 3,
Its lasting qualities are of the highest order ; 4. It 1s a selt.lubnicating
metal, saving large percentage of o)l ;5. [t increases the miotive power :
6, Itts the only metal that protects sad does not wear jeurnals—it enamels
them; 7, 1tis adapted to high and low speed machinery ; 8, 4t will stand
the heavy work of sugar, 1.ling, saw and wire mills, ¢, It 1s a success for
mam journal and crank pin beatings ; also Gibs of steamships and steam
tugs: to, Itisibe best water metal.

PERSONAL.

At the seventh annual convention of the Builer Inspectors Assoctstion of
the Umted Siates and Canada, held recently at Chicago, Mi, Edwin O.
Champagne, Inspector of Steam Boilers for the City of Montreal, was elect.
ed President. 1t was decided that the next convention of the Assoctation
should take place 1n Montcal.

Mr. D. Thomsen, late managur of the Hanulton Electnic Light and
Power Company, has accepted a position with the Crouse-Tremaine Carbon
Company, of Fostoria, O., and will represent the Company on the road
both 1n the United States and Canada.

Under this heading list month it was stated that Mr T \V Martin had
been appointed “*manager ~ of the Hamulton Eleciric Laght and Power Co.
We are infermed that this s incorrect, Mr, Marun’s position being that of
sukcrinlendcnt.

ir. W. T. Dean, formerly of the Thomson.Houston International Co., of
New York. has been :\pmlcd agent of the Canadian General Electric Co,
for the Province of Quel His headquarnters will bein Montreal,  Mr.
A. W. Congdon who forme:ly held this position has been appointed assis-
tant chief engineer of the Company at ‘Toronto.

The name of Mr. C. F. Medbury, of Outawa, was inadvertently omited
zom the list of those in attendance at the Canadian Etectrical Association
Convention, published in the ELECTRIcAL NEWS for October.  Mr. Med-
bury took an active part in the discussion on Mr. Langton s paper on * Direct
Connected Dynamos with Steam Engines, and shuwed that the tendency s
i the directior. of sluw speed ditect cunnected dynamos, with consequent
reduction in belt-speed and saving in belts,

- fWAT
MOMNTREAL
‘ ~DlE 42520 NOTRE DAME <7129 (PAY &7,
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Special - Pulleys

Split or Solid

-+« WE MANUFACTURE. ..

BELT PULLEYS IN ALL SIZES

From 3 inch diam. to 15 feet diam.
With iron centres and wood rim.
Guaranteed for any power required.

ALSO SOLE MANUFACTUKREKRS

DODGE PATENT WOOD SPLIT PULLEYS

TORONTO ELECTRIC MOTOR CO.

MANUFACTURERS

Dynamos a~¢ Motors

All sizes always in stock.

WRITE FOR CATAT.OGUE.

e = otors | Tyide Wood Split Pulley Co.

REPAIRING A SPECIALTY.

107 Adelaide St. W. - Toronto, Ont.

Office: 68 King St. West, TORONTO.
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Canadian

FACTORIES :

Peterberough, Ont.
66 to 71 Front Street
oo | Greneral | v o
' Warerooms :
TURONTO ONT ! 124 Hollis Slrcct
HALIFAX, .
El 1802 Notre D.nme St.,
c rlc MONTREAL, - QUE.
CAPITAL, 350 Main Street,
\\'INNII’FG - MAN.
meoccce | Company |
o
LIMITED.
X X X X X X n X XX X xX x X %

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

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

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

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

WE MAKUFACTURE IN GANADA EVERY DESCRIPTION OF ELECTRICAL MACHINERY AND ELECTRICAL SUrPLIES,

X X x

X X X x X

x X X

INSULATED
WIRES

FOR ELECTRICAL USES

Our wire factory is_onc of the best
equipped on the continent.

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

We desire at this season to cail
attention to our

Standard Weatherproof Wires,

White Weatherproof Wires,

Rubber Covered Wires,

Magnet Wires,

Office and Annunciator Wires,

Flexible Incandescent Light
Cords.

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

TRANSFORMERS

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

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

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

The following points in a Trans-
former arc all essential: (1) Perfect
safety ; (2) high cfficiency ; (3) good
rcgulauon + {4) small core loss; (5)
convenience in installation.

These are attained in the New Type
F. Oil Insulated Transformers (wkich
we are now manufacturing at our works
at Peterborough, Ont), in a greater
degree than any other upon the market.

Write to nearest office for prices
and dlccounu{ P

—-—uu”’nu———

INCANDESGENT
LAMPS

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

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

Price list and discounts furnished
on application.

OUR LAMP SCTKETS ARE THE BEST AND CHEAPEST IN THE MARKET.
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SPARKS.

The construction of an clectric milway in the town of Collingwood, Is be-
ing agitated,

The General Electric Company are endeavoring to introduce incandescent
lighting in Petrolia.

The Bell Telephone Company is making improvements on its systcms at
Port Arnthur and Fort William,

The Bell Telephone Company are engaged in re-constructing their lines
between Toronto sand Port Hope.

{ The large new organ recently placed in St Peter’s Cathedral, Montreal,
will be operated by an clectric battery,

Mz, }. A. Farlinger, of Momisburgh, has been granted a Canadian patent,
No. 4.4.248, for a compressed air motor systen.

The Vancouver and Westminster Electric Light Company has succeeded
the Vancouver Electric Light and Power Company.

The Canadian General Electric Company has announced a dividend of 6
per cent. per annum for the year ending 315t of August, 1893.

A new power house is to be erected for the Electric Street Railway Come.
pany, in connection with the Winnipeg Gas and Electric Light Company,

During the month of September the receipts of the Toronto Street Raul-
way Company were $92,745. as against $86,887 in the same menth of 1892,

Iacorporation has been granted Messrs. D, W, Clark & Sons, of Lan.
caster, N. B., to carry ¢n the business of manufncturing electrical applian.
ces. The capital stock is $22,500.

The d'rectors of the Galt and Preston Railway Company have unani.
mously decided that the road shall be operated by elecinicity, and e
merits of the various systems are now being looked 1nto.

The chimney in connection with the General Electric Company’s new
station at London, Ont., will be the highest in the aity. Its height ¢ ag
feet, and in its crection there were used 107,000 bricks.  The fine is 4 feet in
diameter.

The Toronto and Richmon< Hill Street Railway Company have entered
into a contract with Mr. James F. McMahon, of St. Catharines, tor the con-
struction of the first section of their road, which will extend from the ity
limits to Bedford Purk, and isto be completed by the 20th of December.

The following gentlemen bave been elected directors of the Qttawa Car
Company —Messrs, Wm. Scott, W. W, Wylie, T. Aheam, J. W. McRae
and W, Y. Soper., The directors elected the following officers :—President,
T. Ahcarn; vice-president, W. W. Wylie ; sectetary treasurer, J. D,
Fraser; solicitor, Horace Pratt.

The street car conductor s hifeis not a happy one.  If he fals to collect a
fare he is hable to hear from the powers that be ; if be challenges a tranefer |
passenger, that offended dignitary rises in his might in the Assize Court
with a verdict of $500 damages. Morl: Itis better to be n non-conductor ,
just at present.—'l'oronto Glode,

It is reported that nearly all ot the proposed $100,000 of capital stock of
the Hamilton, Gnimsby and Beamsville Electric Railway Company, has been
taken up.  Negotiations with the various municipalities, including the City
of Hamilton, for the necessaty right of way, have been going on for several
months past.  Mr. C. J. Myles is the President, and Mr. A, Rutherford,
Sectetary of the Company.

A nessenger of the G. N. W. Telegraph Company surprised his cmploy-
ers by the celenty with which he delivered tus messages, until the fact was
discovered that his method was to tear up the messages and sign the name
of the parties to whom they were addressed.  The boy was brought before
the Police Magistrate and sentenced to yaul for 1o days. This it is hoped
will serve as a sufficient warning to prevent the recurrence of so important
a misdemeanor.

The following gentlemen have been elected directors of the Nelson, B. C.,
Electric Light Company :—James A. Gitker, President; \William Wilson,
Vice-President ; Fred Richardson, ‘Treasurer; Geo. A. Bigelow, Secretary ;
J. H. Matheson, E. R. Atherton and Fred. Willumson. The Company
have expended upwards of $9,000 1 obtuning a charter, purchasing land
and making permancat improvements, and expect to have their plant in
operation shortly.

‘While we would advise men not to rush heedlessly into the pursuit of
electrical work with thedea that it ic to extend into such a wide field in
the future that there will be unlimited opportunities for profitable employ-
ment, we do think that since electricity is alrcady applied to so many
everyday uses, every one that has anything to do with it should understand
as much as possible its elementary principles, so that he should know how to
maks use of it, what to do und what not to do. when there 1s danger and
from what source. For those living in Toronto there is now an opportunity
which a good many should avail themselves of, for thus becoming acquaint-
ed with electrical principles and their more common applirations.  Aniong
other classes that have recently been started at the Toronto T'echnical School
are ajunior and a senior class in clectricity, and we understand that the
instructor in this department aims at treating the subject in a thoroughly
practical way and in as simple 2 manne: as the nature of the work wall per-
mit, His department 1s provided with a good equipment of electnical
instruments, and generators, motors, etc., for practical tests and these with
the assistance also of a projecting lantern, are continually used in the explr-
nation of the principles.

Reliahce .
Automatic . .

Alternating Current . .

Dy,

=
=

AMOS

PERFECTLY AUTOMATIC,
FROM ONE LIGHT TO FULL LOAD.

HMANUFACTURED BY s—<—p—

THE RELIANGE ELECTRIC MFC. Co.

(LIMITED)
W ATHREFORD, OINT.

BRANCH OFFICES:

Write for prices and investigate before

K

.....purchasing ... ..

106 King St. West, TORONTO, ONT.
749 Craig Street, MONTREAL, QUE.
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FOR SALE, ™ TORONTO ELECTRICAL VWORKS

One Thbtrtnpson'l Improved Slul;m l:;r‘mlllnc ‘lln;ii-
] H 'ifl sell for [ . . (]

So5, including Brass Moumed Wainut Case. s | Manufacturing Electricians and Engineers.

springs, 2 screw drives, a2 scales and wrench.

This is a sr!cndid outfit for n Stationary or

Marine Engincer. Apply to Dealers in Electrical Supplies.
0. H. ROUTH,
GrO Hu"fggé Place, Ont. Makers of Dynamos and Motors.

Dealers in Electrical Books.
USE SOMETHING GOOD.

PEERLESS 0 l I.S 35 Adeclaide Street West, - TORONTO.

‘TAKE NO OTHER.
MADK SPHECIALLY FOR VOUR USE,
THK PEERLESS HRAND 1S SECURKD LY LETTRRS

PATENT, )
Ilest Oil in the matket. Does better wotk and more of D 0 O u U v a I | t Py °
it. Savesthe Machinery and lasts Jonges. Try it. ® \.

12 GOLD MEDALS IN 6 YEARS. A 30 OR 40 CENT LAMP?

oLE MANUPACTURERS ¢

SAMUEL ROGERS & CO.

30 FRONT STREET EAsT, ToronNTO, ONT.

If so, we cannot supply you; but
should you prefer a higher priced
article, cheaper in the end, and

STEAM USERS

Deatring the services of COMPETENT EN- guaranteed for an average life of
GINFERS of any class, can obtain h
aoler, intelligent end wetiablo 800 hours, call upon or address the

mon, by applying to

CAMADIAN ASSOCIATION

o oo s Doy AR LAMP Go., LTD.

Montreal.
J. J. York, Secretary Montreal Branch, Board 96 to 106 King Street,

of Trade Ruilding, Montreal,
MONTREAT,

VULCANIZED FIBRE (). =swasrrsm=nosws.
sus mcrowss o JARD) YULCANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DEL. OFFHGE: 14 Dey ST., NEW YORK.

MICA

LAKE GIRARD MIGA SYSTEM, controlling 2,500 acr:as choicest Mlica Lands.
High Award for Our Exhibit at the World’s Fair. -

The largest users in the United States and Canada are amony our carliest customers, and can testify to the excellence
of our material as well as our promptness of delivery.

Why buy through Middiemen, and pay commission, when you can deal directly witk the Producers?

We are prepared to supply the requirements of Large and Small Users on advantageous terms, looking to the future
growth of their business.

MICA FOR GRINDING PURPOSES.

Our present STOCK OF MICA actually mined EXCEEDS 1000 TONS, and this after TWO years’ stexdy operations.

ALL SIZES AVAILABLE, and we will EITHER CUT TO SIZE, OR IN ROUGH SPLIT SHEETS, with EDGES
TRIMMED or UNTRIMMED, as may be desired. We will cut discs or segments of circles when required.

Send us 2 Sample Order.  We only ask a fair trial. Samples and price lists on application.
Address all communications to

DON C. WATTERS,

504 Besserer Street, OTTAWA, ONT.
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SPARKS.

It is reporied that the St. John, N, B., strect milway s the hands of
a receiver.

‘The Wiarton Electric Light Company have recently purchased a new 36
hotse power cngine,

A deposit of mice of excellent quality, is reported to have been discovered
at Jasper House, N, \V, T,

I'he construction of an electric railway from St. Thomas to Port Sl:\nlcr.
and connecting with the adjucent villages, is mooted,

‘T'he City of Brantford hus complriad a contract with the Brntford Elec
tric Light and Power Company for street lighting for a period of five years.
‘The price is 23 cents per light per night, for 35 or more hghts.

A suit for $25,000 damages is sald to have been entered by Mr. W. .
Austin, of Milwaukee, aguinst the Goldie & McCulloch Company, of Galt,
for ulleged infringement by the latter company of a feed-water heater
patent,

Mr, Geo. H. Campbell, manager of the Winnipeg Elcctric Street Radle
way Company, is ut preseut in Ontario arranging for the purchase of ad.-
ditional rolling stock and other appamtus required to insure the cffictency of
the operation of the road in winter.

‘The Vancouver and \Vestnunster Electnc Tramway and Laght Company,
Limited, has been incorporated, and will takeover the Vancouver City
Tramway and Light service, and the interurban tramway service between
Vancouver and New \Westminster.”

The City of London has invited tenders for street lighting for a
term of three or five years, with 2000 c. p. lights. The specifications
provide that the current must not vary more than 83 to 10 amperes and that

. the lights, 250 in number, are to be in operation belore the 15th of January,
! 2894

The Standard Electric Light Company of Montreal has disposed of its
gus privileges and is now considenng whether to unld a nulway from the
Champ de Mats 10 Lachine, or to sell the privilege for doing so to parties
who hase made offers for it.

The cars wiich have been specinlly built for the purpose of carrying the
m:nls to and from the railway depots at Ottawa, are vestibuled at sach end
with double doors at each side. ‘Vhere are no windows, the inter.or being
highted with electricity.

It1s reported to be the intention of the Nugara Falls Street Rulway
Company to substitute clectricity for horse power, and extend their line to
Cluppewn and Niagam on the Like, with branch hnes to Lundy's lanc
and Macdonuld's Corners.  Pernussion will also be asked to cross the Sus-
pension bridges and connect with the sirvet car hines on the Awencan
sule.

I'he electric railway connecting the towns of Port Arthur, Fort Wiiliam
and \West Fort Wilhiamn, a distance of 8 miles, went into operation on the
27th of September.  An houtly service between the three tanus ts tabe ine
avgurated.  The road was built and will be operated by the town of Port
Arthur. Fort Willians has a night to buy a half interest tn the road, any titne
within five years. It is hoped that the construction of this road will lead
ultimately to the consolidation into onc of the three towns mentioned.

The St. Thomas Motor Company has instituted a suit against Graham
Symington, of St. Thomas, to recover possession of electrical machines and
for damages for holding them. The defendant leased certrin prenuses in
St. Thomas to the Featherbone Co., which is now defunct, ‘This company
had bought dynamos from the motor company, and they remained on the
premises after the company assigned. The motor company hasa lien upon
the dynamos, but Symington would not deliver them up, as he had a claim
against the lessee.  The defendant sets up o counter claim and asks §500
damages for possession.

THE HAWORTH BELTING CO.

MANUFACTURERS

OFFICE AND FACTORY: g AND 11 JORDAN STREET,

TORONTO

The Imported

English Liquid Vegetable “Anti-Scale”

c... IS THE . ...

BEST BOILER COMPOUND rox LOCOMOTIVE, MARINE aud STATIONARY BOILERS.

Efficient in its working without injury to the boiler plates and tubes.
TOTALLY PREVENTS SCALE ... REMOVES INCRUSTATION, CORROSION AND PITTING ... PRESERVES THE PLATES AND TURES
PREVENTS LEAKAGE OF BED Tars, WATER GAUGES, ETC.
This compound is purely veygetable, proves reliable, and worthy of use by all engincers.
Used tn Great Britain and the Colonies.

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

S. BFTUG-H

(Agent for John C. Taylor & Co., Ltq.. Manufacturgrs, Bristol, England)

436 Richmond Street : :

Co LONDON, ONT.

|

\

/
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ThoMmAs AHEARN. \/VARI;EN Y. SorEr.

Contracting Electrical Engineers
T ey 3

AHEARN & SOPER

OTT A WA, ONT.

CANADIAK REPRESENTATIVES OF THE

Westinghouse Electric & Mfg. Co.

7o

Slow Speed R\ 3 Slow Speed
Single and ' ' ;f " Direct Current
Multiphase | | Dynamos
Alternators and Motors
- heiof =

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.

NOTIGE The Westinghouse Alternator is the only Alternator

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

FOR ESTIMATES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA
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The Canadian 0fcs & Scho

ol Farnitara Co.

="

PRESTON,
‘OIdVLNO

S,

MONARCH ECONOMIC

BOILERS

More Economical than Brick-set Boilers,
with all advantages of light
portable forms.

Robb Engineering Co.

(LIMITED)

AMHERST, - Nova ScoTiA,

If yomwantto . . . . .
SELL
ANYTHING

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

AND GUT OFF GOUPLINGS

For Eléctnic Light® Statigns andall purposes where intermittent power is required.

Hill Patent Friction Pullegs

)

ANYWHERE

in Canada, you can reach them
through the

CANADIAN HARDWARE MERCHANT
J. B. McLEAN CO,, L1p.

PUBLISHEXS
10 FRONT ST. E. -

_Toronto Office : 74 York Street,

TORONTO.

- MiLrLer Bros. & Tons,

(8uccessors to Miller Bros. & Mitchell)

MONTREAL, QUE.

" ESTABLISHED 18G9.

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, - ONTARIO.
MANUPACTURERS OF .

Locomotive, Marine and Stationary Engines

\
E

ARMINGTON & Sins’ HiGH SPRED ENGINE FeR ELECTRIC LIGHT PLANT, ETC.

‘NOTICE.

The Canadian Locomotive & Engine Co., Limited, of Kingsxon. Ontario, havesthe exclusive license

for: building our Improved Patent High Speed Engine for the Dominion of Canada, and arc fur-
nisiacd by us with drawings of our latest improvements. )

PROVIDUNCE, R. 1., Nov. 18th, 1884, (Signed) IARMINGTON & 'SIMS,

THE
HAZLETON
- BOILER.

Handiest,
Safest,
and
Host
Beonomical
. 3 Boller.

“CYCLE " GAS ENCINE

IMPULSE EVERY REVOLUTION without
. xseparate pump. NO SLIDE.

« Descriptive Catalogues of the above on application,
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G W. HENDERSON  Wanutacturr and Contaotor_FY EGTRIGAL SUPPLIES

. ESTIMATES FURNISHED FOR ... ..

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARATYS, MODELS, PATTERNS.
LIGHT MACHINERY AND COMMUTATORS. y
ELECTRICAL APPARATUS OF ALL XINDS REPAIRED. leury treet -------

STORAGE BATTERIES, DOCTORS' AND DENTISTS' ELECTRICAL AT vy 7o
APPARATUS AND MACHINERY, (CORNER JURORS)

O
ELECTRIC AND GAS FINTURES. H
BUCKEVE INCANDESCENT LaMps. 1\/[ ON I R E AI
- 3 . [ ') * —

SOMOFF'S FANCY AND MINIATURE INCANDESCENT LaMmps,

LONDON MACHINE TOOL CO.,

LONDON, ONTARIO,

MANUFACTURERS OF

Machinist & Brass Finishers’ Tools

A. Be WILLYAMS, General Aqgent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH CARBON AND PORGELAIN GO.

....can furnish them equal to any ln tho world, as they are .. ..

MANUFACTURYERS OF

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

and all Linds of Porcelain for Hlectrical and Hardirare lines.

SyESEONTO " THE J. C. MCLAREN BELTING GO. MONTREAL

Telrphone &

FUEL IS A LARGE ITEM IN YOUR EXPENSE ACCOUNT

CUT IT DOWN ONE-THIRD

RY COVERING YOUR STEAM FII'ES AND HOILERS WITH

Sectional Mineral Wool Covering

PREVEXNTING CONDENSATION AND LOSS OF &7 ZAM.
OTHERS HAVE DOXNE IT. WHY NOT you? FULL LINE OF ASBESTOS GOODS ON HAND.

Geo. A. Cowan, Montreal Agent, 204 St. James Street.
Canadian Mineral Wool Co., Ltd. 4 e d Cor. Bontiobs Avcate. Wimmes.

122 BAY STREET, TORONTO.

Please mention the ELECTRICAL. NEWS when corresponding with advertisers,

GET A RELIABLE BOILER FEEDER Twee e BUY THE BEST

. IF YOU DO THIS YOU WILL USE.

“"PENBERTHY AUTUMATIG INJEGTOR

3 ),000 IN USE

Penberthy InJector Co. - Detroit, Mich.

Send for circular avd price list. DBranch Factory at Findsor, Ont.




