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THE FIRE AT THE TORONTO ELECTRIC site some ten years ago. At that time it was considered
LIGHT COMPANY'’S WORKS. quite a building, and amply large enough for the work

O~ Thursday morning, Jan. 21st, a most disastrous  for many years to come, but the rapid extension of the
fire occurred at the works of the Toronto Electric Light  business of incandescent lighting and motor power

PR

VIEWS OF THE TORONTO ELkCTRIC Licuy CoMpANy s PREMISLS, PREVIOLS TO Tk RECENT FiRe.

Company, which resulted in the total destruction of the necessitated other and larger buildings, notably the one
arc lighting plant. The building, which was atrame completed but a few weeks before the fire—an entirely
iron-clad structure, was the first building erected on the fire-proof structure, containing two one-thousand horse
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power engines and goo k. w. generators.  The burned
building was used exclusively tor arc lighting, with
suflicient power generators and alternating current ma-
chines to take the night load after midnight, when the
plant in the western building was shut down,

The building contaned sixty-two dynamos, of all sizes
tfrom 25 to 125 lights capacity each, and 4 pauirs of
horizontal Brown-Corliss engines of 500 horse power
cach, and 6 lines of shafting 62 feet tong.  The building
was fairly well supplied with fire-extinguishing appata-
tus, mcluding 4 sets of hose and nozzles, 15 extinguish-
ers and innumerable pails kept well filled with water.
It was thought that the continuous presence of work-
men, during the entire day and night, together with
these apphianices, wete o suffivient safeguard against
any danger of loss by fire. Lyvents proved differently,
however.

The final cause of the catastrophe is somewhat difli-
cult to arrive at. It appears that at about 4 o'clock in
the morning, when all machinery was of course in
operation, fire was tiscovered under one of the dynamos
on the ground floor near one of the lines of shafting.
According to orders in such an event, the engines were
stopped, and the hands, together with the watchman
whose duty it was to look after these matters, put out
the blaze 0y using the eatinguishers.  After it was all
out, and the wet belts taken from the dynamos in the
vicinity, the engines were again started.  This would
probably be some fifteen or twenty wiinutes after the
fite was vut. The cause of what follused is now only
a matter of conjecture. It appears- that the varions
lighting circuits had only been fairly started when a
sheet of flame shot up from the upper floor and appeared
to emvclop the entire building in that part. So rapid
Was its spread that, although the men sprang to the
engines some of them were never shut down, and the
man who remained to do it had to make his exit by
a window. Just as many theories as to the cause of
this sccond fire are advanced as there are individuals to
capress an opinion.  The most probable one is that the
aud from the exatinguishers used may have spruyed
upon some of the many wires, penetrated the insulation
and even carried the high voltage current over the wet
porcelain insulators.  Be the cause, however, what it
may, the fuct remains that at 5 o'clo.k on the morning
of the 21st of January, the Torento Electric Light Com-
pany found themselves without an arc plant.

There are used for city lighting alone about eleven
hundred lights, and for commercial use from five to six
hundred more.  No time was lost ;3 while the fire was yet
burnimg men were at work crecting new poles to carry
the wire< into other budldings, and the manager of the
company put himself into communication by telephone
and telegraph with every place at which it was likely
that dy namos could be obtained.  The response by the
companies appealed to was both prompt and effective.
The General Electric Co. had some dynamos of various
kinds in stock, and they worked witha will A car was
loaded and shipped spedial from Peterboro’. At 4
o'clock p.m.—within seven or ecight hours of the
firc it was backed into the siding of the Electric Light
Company'’s works in Toronto. Two more cars were
shipped and arrived a few hours afterwards.  On receipt
of a telegram from Toronte the Reyal Electric Co. of
Montreal put gangs of men to work to take out
dynamos from their lighting stations, and even the
machine used by them for testing lamps in their factory

was indduded.  These were loaded upon cars and
attached to the night express, reaching Toronto next
morning.  Within six hours of the fire a number of the
latest type of Brush machines, of 1235 lights capacity,
were parchased and shipped from Cleveland and Lyna,

The result of this work was that the city was at no
time without light. ‘The company had a few small
dynamos in their power station.  These, with what re-
inforcements could be got in operation the first night,
provided about 3oo lights.  This was sufficient for the
centre of the city, and by using alternate lights in the
outside districts the ground was fairly covered. The
second night, with the exception of the extreme north-
west section, a stranger would not have noticed any-
thing unusual, and the succeeding five nights the num-
ber was added to uatil, within one week of the fire, the
entire number was again in operation.  I'wo dynamos
were placed in the power house of the Toronto Railway
Co. and a number in the, incandescent light station of
the Toronto Electric Light Co. at Terauley street the
remainder on the engines at Scott street and the Esplan.
ade, that were used for driving power generators,

When the weight of the machinery required for this
work is taken into consideration, as well as the intricate
and delicate adjustments required, and the disorganiza-
tion of the circuits caused by the loss of the distributing
switchboard, it will be seen that the work done was an
achicvement of no ordinary magnitude. Within 36
hours of the fire the employees of the company handled
and placed in position close upon anc hundred tons of
machinery.

In speaking of the fire Manager Wright was most
enthusiastic in his expressions of appreciation of the
manner in which the companies concerned came to his
assistance, and of the untiring and devoted energy of
his employ ees.

The Toronto Electric Light Company intend to
replace the burned building with an entirely up-to-date
firc-proof structure, so that a recurrence of the disaster
will be rendered an impossibility.  The engraving we
present shows the works of the company as they were
before the fire. The engine in the upper left hand
corner is onc of those just installed in the new power
house for driving power generators. The building
shown to the left foreground of the picture is the one
destroyed. A steam derrick has been crected in the
ruins to handle the heavy machinery and get the
ground cleared for the new works at the earliest pos-
sible moment.

THE CHAMBLY POWER WORKS.

Tug works for the utilization of the water power at
Chambly, Que., are making satisfactory progress. A
concrete dam is nearing completion, which will make
possible the deveclopment of 20,000 h. p., delivered to
shafts in cight units, besides two units for exciters.
The generators will be direct coupled to water wheels,
and each unit of generator will be 2630 h.p. capacity.
These generators are now in process of construction at
the Royal Electric Company’s works at Montreal.
They are to be two-phase “* S.K.C." inductor type al-
ternating current, generating current direct from the
machines at an impressed E. M. F. of 12,000 volts.
There are a number of novel features connected with
the working out of the enterprisc—one being the high
clectromotive force of the generators and another the
capacity of the machines.
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CHEMISTRY IN THE BOILER ROOM.
Parr 11,
By W, Tiomron, Montreal West.

Beronrt: we proceed to the study of what takes place during
combustion, it it necessary that we should briefly consider certain
whstanves called “clements.”  An element is a substance that
cannot by any means known to chemistry be reduced to a simpler
wbstance.  Iron, for instance, is an clement —sois silver, carbon,
oxvgen, hydrogen, and many other substances which it is not
necessiry for me here to mention.  In addition to the substances
calted elements, we have other substances called ** compounds.”
A compound is a substance made up of two or more clements,
held in mechanical or chemical combination, and can by certain
processes be reduced to it simpler elements, For instance, water
is a compouad of the elements hydrogen and oxygen; coal isa
compouiid of carbon, uitrogen, hydrogen and certain other ele-
ments ; air is a compound of the clements nitrogen and ox)y gen.

Substances are said to be held in mechanical combination when
he clements composing the compound are able to be separated
or distinguished by mechanical means, and differs from a state of
chemical combination inasmuch as the elements composing the
compound are simply side by side. For instance, the elements
sron and sulphur can be ground together in the finest possible
atoms imagginable, still they form only a mechanical compound,
s buth the iron and sulphur retain their original properties and
can be separated one from the other by simple mechanical means,
and they have not really combined one with the other. But if
vou heat the substance they eater into chemical combination one
‘with the other —the iron loses its propertics as iron i the sulphur
loses its properties as sulpbur, and they can only be decomposed
again by chemical means.  The iron is no longer visible as iron,
and the sulphur is no longer visible as sulphur—the two clements
have combined together to form a new substance, a compound of
wron and sulphur, known in chemistry as iron sulphide. Just so
long as they were held in mechanical combnation they remained
won and sulphur, each retaining its own peculiar propertics, but
when they were brought into chemical combination by means of
heat the propertics belonging to both the iron and sulphur disap-
peared, and 2 new substance was formed, with entirely new and
different properties.

As the reader is no doubt aware, there are a great many dif-
ferent grades of coal, and generally divided into two distinet
Jasses, known as anthracite (hard) and bituminous (soft), both of
which are Jargely used for the production of power.

For our purpose we will take a sample of Welsh coal, the an-
alysis being as follows : Carbon, 85% ; hydrogen, 5% : nitrogen,
17.: sulphur, 1% ; oxygen, 3% ; and incombustible matter, called
ash, 5%+ This sample of coal then is a chemical compound cop
Laining thesc various clements in different proportions, and before
it can be changed into any other substance, decomposition must
take place.

Atmospheric air is composed of nitrogen and oxygen in mechan-
ical combination in the proporstion of 4 parts of nitrogen to 1 part
of oxygen by volume, and by weight, 77 of nitrogen to 23 of oxy-
ren.

To enter into the philosophy of chiemistry in this article is not
my inteation, but to make the matter clear it will be necessary to
discuss the propertics of each clement and also the properties of
the different compounds when in comtination with ecach other.
Ve have the following clements to deal with, only two of which
are solids, as follows : carbon, solid ; hydrogen, gas: nitrogen,
gas; oxygen, gas; sulphur, solid.  The reader already knows
that the bringing snto combination of the atmospheric air with
heated coal, causes the coal to burn and give out heat,  This s,
however, far from being the mcchanical operation <o oflen
imagined. What really does take place is that the oxygen of the
air enters into chemical combination with heated coal, and this
very act of combination gives out the light and heat so often
anticed.  When chemical combination between substances has
tahen place, new substances are formed, just as wheniron and
sulphur are chemically combined iron sulphide is formed. Lot us
now review briefly the properties of each clement when dealt with
separately.  To do this properly requires a certain amount of
laboratory training, so that cach clement may be separately dealt
with, and its vamous properties discovered. A description of ex-
penments to be carried out 1 much too long for this article, so
we will simply state well-known facts relating to each element in
question.

CARBOXN is an clement that occurs extensively in nature in many
forms. The form in which we get it in the present instance is the
well known substance “ coke.” Carbon has strong affinity for

oxygen, and combines with it in two proportions under certam
conditions,

HYDROGEN is a colorless, inodorous, tadteless geas, of o very
hght nature, being 144 times lighter than air,

It is combustible,
but dues not support combustion.

It will combime with oxypen
to form water, i the proportion of 2 parts hydrogen o 1 of oxy-
gen by volume, or 1 parct hydrogen to 8 parcts of oxypzen by wenght,

NITROGEN, as already stated, forms four-fifths the volume of the
aie. It neither burns nor supports combustion, and acts as a di-
lutng agent with oxygen. It has been said it is simply in
mechamcal combmation ms the e with oxygen § that s, theatoms
of cach are sanply sude by sude, cach re
properties.

wmng its own peculae

ONXVYGEN i it present instance om most important element, and
a proper understanding of its power to combine with carbon forms
the most important part of an engincer's education.  Pure oxygren
s A strongr supporter of combustion, and combunes readily with
many clements, i cach case v off bght and heate. Wah
carbon it formx two highly important compounds, kanown as care
bon dioxude and earbon monoxide--carbon dioxide being the re-
sult of perfect combustion and carbon maonoxide the result of im-
perfect combustion.  While oxygen supports combustion, it is not
combustible stself, all s properties benge practically the reverse
of hydrogen.

Nature has provided that the clements wall only combine to-
gether under certain conditions and in cortain well-defined  quan-
tities, and it is the uaderstanding of these conditions and quan-
tities that makes the study of chemistry of any value to us.  If
carbon and oxygen simply utited i any proportion, and when in
combmation cach was destroyed, then we should require no
knowledgge of chemistry , but erery fireman knows be must get
so much air from the atmosphere, must kiadle a fire before it will
burn, and must maintain a current of air through his fires, and
that the intensity of his air current enables him to burn a given
quantity of coal wm a given ume.  This simply groes to prove that
there are conditions as to what oxy gen shall be supplied, and gov-
erning the temperiture at which the two elements will combune,
For instance, just so lonyr as iron and sulphur remained together
at a low temperature no change took plice, but as soon asa
given quantity of heat had been imparted to the substance com-
biation took place ; and if we test carcfully we shall find there s
a certa fixed quantiy of heat required, and that a certiun tew-
perature must be reached before chemical combimauon sets m,
and that in every case these two clements require the same num-
ber of heat units and same temperature to be reached—enabling
us to determine exactly what is required to change iron and sul-
phur to iron sulphide.

The same thing can be said reggardinr coal. Just so long as
the u)lnpound remaans at a guen low temperature, decomposition
and combination with oxygen will not take place.  You can pass
all the air you like over coal in its normal condition and you will
get neither light nor heat, but heat the coal to a sufficiently high
temperature and combimation at once sets m, and decomposition
of the compound of coal takes place.  This s well tltustrated
the manufacture of gas. A coial compound, chosen for ats richness
in grascous elements, is placed in a closed retort, secure from ad-
mission of air, and a fire built underneath to heat the coaly, which
is decomposed, all the gases being liberated, the carbon and
solids only remaining—proving that a compound of coal can be
decomposed thto its clements by heat, and that the clement car.

bon 1» of such a nature that it will not passintoagascous state by
the application of heat alone, as did the other elements contained
m the coal. 1 want to impress my readers wath the importance of
this natural law, as itis of vital importance to engineers. T lhuve
said hvdrogea combines with oxvizen to form witer, but only on
certamn defined condinons and mgiven quantities.  Hydrogen and
oxagen wan be mixed together in exact quantities, amd they will
otill remain in mechanical combination, buat the moment they are
heated up 10 a given point chemical combmation sets i with such
capidity that an explosion occurs, and instead of the two yases
we formerly had we have a liquid called pure water——very much
smaller wn volume but equitl in weght to the werght of the gases
hefore combination took place. Then we have @ fixed pomt of
combination and also a fixed quantity. 1f in the mechanical com-
pound of the two gases we had an excess of hydrogen or oxyyen
the excess of cither gas will remun behind in an uncombimed
state, showing that hydrogen will only combine with oxygren to
form water i one fixed proportion, and hence excess of either of
the clements can be considered as so much waste.

What I want to make clear is the important fact that carbon
and oxygen will combine wgether i two different proportions and
form two gases with entirely differcat properties, in cach case giv-
ing out both light and heat, but in proportions that simply as-
1onish the engincer, and the power to understand this fact is our
most important duty.

(To be Continued.)
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KINKS WITH THE STEAM ENGINE INDI-
CATOR.

T'ri indicator, while it is primarily intended for indi-
cating the performance of an engine, can be utilized for
a number of other purposes and will frequently serve to
assist an engineer out of a predicament.  This article
will be devoted to some of the special employments to
which the instrument may be put.

There is a convenient method for measuring the speed
of an engine by the use of the indicator which may be
exceedingly useful in case the speed counter is not at
hand, as is often the case, and the speed of the engine
is high,

The indicator being conncected to th. engine at either
end of th  cylinder, the procedure is as follows : Dis-
connect the cord from the reducing rig and take it in
the hand as shown in Fig, 1. Ata given instant press

—
~

Fitee to— MEASURING SPEED OF ENGINE.

the pencil motion against the drum, at the same time
drawing out the cord with the hand, releasing the pencil
motion after a certain definite time has clapsed. A
record such as is shown in Fig. 2 will be produced. 1t
is obvious that the number of crests to the jagged
record indicate the number of revolutions that hasve
taken place in the interval, and from this the speed of
the engine can be calculated.

The engincer who has handled an indicator but little
sometimes finds it difficult to appreciate the fact that it
may be used with advantage in scores of other places
about the plant than the engine. Oftentimes many a
“freak” card may be explained by taking a diagram
with the indicator tapped into the pipe connecting the
two cylinders.  Where a receiver is used, this applica-
tion of the indicator would show little or nothing, as
the pressure in such a receptable is quite constant. In
the steam pipe before it enters the engine the indicator
hias been used to demonstrate the neecessity for a steam

reservoir or cushion. A Bourdon gauge attached to a

WY

Flu. 2. ~ENGINE SPEED CaRD,

shaking steam pipe will be as much effected by me-
chanical jar as by variable pressure, but by means of
the indicator the momentary drop of pressure on ad-
mission, or the sudden use at cut-off due to the inertia
of the steam, can be shown and measured, and judg-
ment can be passed as to whether or not a reservoir
will lessen these evils.  Indicators can be used on steam
pumps, applied to cither the steam or water cylinder, on
gas engines or any appliance where there is a variable
pressure to be measured.  Care must be always taken
to anticipate the pressure nearly enough to use a spring
of proper scale. The pressure can be recorded with

reference to any mechanical event by using a suitabl
reducing motion connected to the mechanism with
reference to which the record is to be taken.

Governor cards indicate almost as much about the
regulation of an engine as do the ordinary cards about
the events of the stroke.  [Fig. 3 shows such & card,
The method of obtaining it is as follows: Load the
engine with some power consuming device that can be
thrown off cither instantly or gradually, as may be pre-
ferred. A dynamo is very suitable for this purpose.
Have the indicators ready, the drums oscillating and
the pencil movement in motion.  Letthere be two men,
one to operate the indicators and the other to rhanipu-
late the engine load. At a given instant let the load be
suddenly varied and at the same time press the pencil
motions of the indicators against their drums, having
previously taken the record with the originat load.
Hold the pencil motion on until the engine secems to
have attained a steady speed and the record similar to
that of Fig. 3 will result.

The card thus taken is significant of many things.
On it there are two cards which are made quite plain by
frequent retracing. One lies within the other. These
are the initial and final load cards. The number of
complete cards between these two, or rather, other than
these two, is the number of complete revolutions that
the engine made before it succeeded in readjusting itself
to the new load. On a good engine this number is very
small,

The card serve to show also how the engine accom-
plished its speed control, whether by legitimate control
of the cut-off or by varying some of the other events
also, the latter always being more or less objectionable.

F1G6. 3.—ENGINE REGULATING Carb.

A grovernor card losses its value as such if the load is
gradually varied, for the intermediate cards will then
indicate a gradual and proper control of the steam dis-
tribution to fit the gradually increasing or diminishing
load, as the case may be.

1t, however, there are but two loads, a maximum
initial load and a minimum final one, any card between
the two indicative of these loads is one of transition and
taken while the engine was regulating.

The necessity of being able to take cards at a given
instant has been shown in the foregoing, and this need
would be more apparent in a test on a multiple expan-
sion engine with two indicators on each cylinder.
Without such simultaneous record, the result would
lose much of its value and the cards would certainly not
be comparative. This simultaneous action can be con-
veniently accomplished by the use of the electro-magnet.
An electro-magnet can be so placed on each indicator
that when the former receives current it will press the
pencit motion against the drum, and on the breaking of
the circuit the pencil motion can readily be caused to fly
buack by means of a spring. Connecting the magnets
of all the indicators in series, they will form a circuit of
high resistance and should be worked by a number of
cells in series or by a 110 volt electric light current.

Qrdinary magnets, such as are used on electric bells,
will answer excellently, and five or six of them in series
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wil offer enough resistance so that an electric light cur-
cent can be used with safety.  If there are only one or
tno magnets they should be protected from excessive
wierents by placing them in series with one or more
incandescent lamps connected in multiple, or else a
battery should be used. A switch or push button gives
appropriate control.  The application of these magnets
will be different with different makes of indicators, and
it would take too much space to describe them all. A
little ingenuity will always solve the problem. 1t may
be accessary to fasten a metal strap to some part of the
pencil motion support in order to enable the magnet to
actuate it.  Such electro-magnetic mechanisms are sold
with some indicators as a regular part of their cquip-
ment. -American Electrician,

BY THE WAY.

Mz, T. L. Wilison, of acetylene gas fame, has been
taking an active part in the discussions at Hamilton
relative 0 the utilization in Canada of the power of
Niagara. Among many other things he is credited
with having said that it cost him upwards of $300,000
to make available 1000 horse power on the Welland
Canal, and for this amount 60 h.p. could be made
available at Niagara. Some acetylene or other kind of
gas appears to have found its way under Mr. Willson's
hat.

X X X X

Tne individual who in Canada is caught in the act ot
tapping an eclectric wire or a gas main is promptly
called upon to show cause why he should not be sent to
jail. It is different in Germany. The Superior Court
of that country recently decided that clectricity, not
being a movable object, could not be stolen. In
pursuance of this peculiar method of reasoning, a man
who had tapped the mains of an electrical company to
get current with which to operate his motors, was
acquitted of a charge of wrong-doing.

X X X X

Tue number and capacity of electrical manufacturing
establishments in Canada, have so increased as to
sometimes cause me to wonder how it is found possible
to sell so large a quantity of electrical goods in a
country with a comparatively small population. The
fact, however, that these manufactories are constantly
busy and that several of them have found it necessary
to enlarge their facilities, is proof of the existence of a
steady growth of demand. There is also the additional
evidence before us that last year electrical goods to the
walue of nearly a quarter of a million dollars were
exported to Canada from the United States.

X X X X

Pror. Henry A. Rowland, of the Johns Hopkins
University, is said to have brought to commercial per-
fection a multiplex printing telegraph, by means of
which an operator can transmit a telegram written upon
a typewriter and have it reproduced in typewritten form
at the receiving end. In addition to the typewriting
part of the invention, Dr. Rowland, with his new ma-
chine, can send over the same wire five or six different
messages at the same time in one direction, which, in
duplex, makes ten or twelve messages that can be
transmitted on the same wire at the same time. Thus,
with five operators at each end of a line, sending each
an average of thirty words a minute, three hundred
words can be transmitted cach minute. The current of

electricity transmitiing the message can be relayed, and
in this manner the invention can be operated for great
distances.

X x X X

Tue remarkable statement was made to me the other
day, by a geatleman who has had a thorough training
and wide experience in mechanical matters, that for
twenty years the city of Toronto spent twice the
amount of money which was necessary for coal for
the city waterworks pumping station. It may be
remembered that only within the last three or four
years, and since the introduction of the Hawley down
draught furnace, has soft coal been used at this station,
Prior to that time hard coal was employed, costing all

the way from $3.75 to $5.00 per ton.
to whom 1

The gentleman
have referred makes the claim that the
credit which has been given by the City Engineer to
the down driught apparatus, for the large saving
effected in cost of fuel, is one to which it.is not entitled,
inasmuch as soft coal might have been used during the
years above mentioned, apart from the use of any such
special device. My informant states that he has always
used soft coal on ordinary furnace grates and without
any artificial draught, the sole requirement being that
the fireman must attend strictly to business and feed
the fuel frequently and keep the grates clear of ash.
““Once, during a strike at the coal mines,” said he,
*¢ we were obliged for a time to burn hard coal, and it
almost ruined us; yet the city, as previously stated,
used nothing clse for nearly a quarter of a century.”

MONTMORENCY ELECTRIC POWER CO.

THE Montmorency Electric Power Co., Quebec, have
decided to make extensive improvements in their gen-
erating station at Montmorency, and also in their sub-
station in Quebec, and with this object have contracted
for machines of more modern type and of larger capa-
city than those they are now operating. The entire arc
lighting plant, including water power equipment, will
be discarded, the intention being to put in water wheels
of larger capacity and better adupted to the conditions.
In making the alterations to the arc lighting plant it is
the intention to install new arc machines, recently pur-
chased, of the Brush type, in the sub-station in Quebec,
each machine being of 125 lights capacity. Two
of these machines will be coupled to one synchronous
motor of 200 kilowatt capacity, of the Stanley type,
manufactured by the Royal Electric Co., of Montreal.
Two of these motors will be installed, each motor driv-
ing two machines. The above changes are expected to
be completed about the middle of May, when the com-
pany will be able to lay claim to having one of the most
modern plants in existence. In the advertisement
pages of this number the company offer for sale the
material which they have been compelled by the pro-
posed chanses to discard.

The amount of capital invested in electric mining ma-
chinery in the United States, says the New York
Times, is estimated to be over $100,000,000, while that
invested in stationary electric motors, used for the
operation of machinery of all kinds and in all manner of
shops, is over $60,000,000. The number of electric
motors in use is not definitely known, but is believed
by those best able to judge to be over 500,000,



1t CANADIAN ELECTRICAL NEWS

February, 1897

ANSWERS TO ELECTRICAL PROBLEMS.

1. What is the threeswire system?

ANS. A system of 1unning incandescent lamps with a smaller
outlay for copper than the regular multiple-are system, which is
credited to the inventive ability of Thomas A, Edison. 1t consiats
of two mnluple-arc circuts side by side, and the middle wires
combimed i one, that as, the positine of one arcnt and the nega-
tnve of the othier aie seprescited by one wire. This sequires two
dynamos in series, and when all the lamps are burning we  virtu-
ally have a multiple series circuit with two lamps fn series across
a 200-volt circuit, for the dynamos being in series we have 200
volts between the outsade wires and 1wo 100-1 0t Tamps - senes,
thus obtaimng the advantizes of a lagher voltage with only 100
volts between the Lamp teronnals, and alfowinyg a smaller wire to
be used.  If, however, we tarn out lamp number one, the current
through lamp number two goes down the middle wire and back
1o the dynamo through sumber one.  The middle wire is called
the neutral or balancingr wire, and takes the unbalanced current
when there are more lamps burtuog on vne side than the othes,
and as the butmng lasps are practcadly acves all on one side, the
neuttal wire can be smaller thao the others, but in practice this is
very rarely done except in very Large plants. Should all the burn-
ing lamps be on one side the dynamo on that side does all the
work, the other runmngg idle, but as the other latmps are turned on
1t goes to work i proportion to the number swatched .

2. How are dynamos tun i senes ?

ANy, - Putting n series s placing the positine brush of one
dynamo (or positive wire of a battery) in connection with the
negative of the next machine, and in this way we add voltage or
pressure, somethimg we cannot do with steam pressure, and which
comes under the head of difference of potential.

3. What s meant by ampere turns?

ANS.~~One ampere passing once around i picce of sron, or in
other words, mahay one turn around the won, s called an am-
pere turn. - So if we wind 200 coils around a pragnet (or just an
open <oil, i. ¢., no iron in centre, called 2 core) and send 200 am-
peres through we have 2x 200 cquitls goo ampere turas. The
same coffect s produced by Soo turns and s an ampere, or Jo
turns and 10 JMPCICs, Just as Tolts X amperes makes watts, and
many comdinations produce the siame result.

3. What are the man portions of a dynamo 2

ANS. It may be said that a dynamo consists, fiest of a mag-
netic circait, which is completed by a body of iron which carries
copper conductors and revolves across or in the magnctic current
at one point.  Take, for cxample, a plain horse shoe magnet and
revolve a duk of ron between sts poles, the disk bewgg covered
with insulated wire. The magnetic lines flow, or find a path,
through the disk, and the revolving wire **cuts™ or passes through
the lines, and clectric currents are set upon the wire.  In practice
the permanent horse shoe magnet gives way to clectro-magnets,
on account of greater strength of magnctism.  The armature core
is made up of picces of »oft sheet iron on which is wound insulated
wire for conducting the curreat to the brushes.

5. How are dynamos calculated for different service ?

AN —As a atart we may say that one volt is produced by the
aunature wire **cutting” or passing through 100,000,000 maguctic
lines per second. For example, we have an armature with the
length of wire on each side 10 inches, and having 300 turns of
wite on the armature. This revolves in a ficld of 100 square
inches area, and the magnetism is 20,000 lines per square inch.
Then there are 100X 20,000 lines cquals 2,000,000 lines in the
ficld.  Now, 300 turns of wire will cut 500 times asmany lines per
second as one turn would, and be equivalent to 2,000,000 x 5§00
cquals 1,000,000,000, which, divided by 100,000,000 equals 10 volts
for cach tum per sccond, and running 23 wms per second, or
(60 X 25 equals 1,500) 1,500 per nunute will iive 10x 25 equals 230
volts pressure from such amachine.  The magnctism is caleculated
from the ampere turns and the quality of the iron, and s uot so
certain as the voltage unless you know the quality of the iron.
This calculation imolves too much mathematics for us at thistime.

6. What is alicrmating current and what ia direct current ?

ANK —-The power is the current as generated in an armature
without connection, and canaists of waves which go both above
and below amedium ling, or, as we usually say, it goes **fint in
onc direction, then back again.™  The direct current is corrected
from s by collecting all the waves at their points and takingy
them off along the line to their work.  In passing from one pole
picce to another the direction of current is reversed in the wires,
and it is while the wire is in the so-called ncutral apace between

the poles that the current should be taken off, that is, after it has
gathered all the electricity from the lues cut, they are conducted
away before their direction is reversed.

7. Of what use are the carbon points that are used in the West.
inghouse circunt breaker, or do they form part of the carrying cir-
cuit ?

ANS. The carbon contact points and plates in che Westing-
house circuit is of great value and forms a very ingenious arrange
ment for preventing injurious sparking when the circuit is broken,
The carbons remain in contact after the metal contacts are
broken, and so carry the current instead of the metal, and thw
relieve the metal of any spack, and as the spack does not et the
carbon materiially, it does no harm at that point, although the
carbon points can be very readily renewed.  This saves the me.
tallic portions of the switch from discoloration and also prevents
the unsightly marks on the marble switchboard which are apt to
be made with the ordinary switch.  The carbons carry the whole
current only after the metallic contact is broken.

8. Of what use 1s a rheostat i the connections of a dynamo ?

Ans. The rheostat s placed o the field urcat and s used 1o
regrulate the magnetism of the field by allowing more or less cur-
ceat to flow around the field magnets.  If the speed should dropa
little you can cut out a little'resistance, allowing more current 1o
tlow, getting more magactism, and this produces a ligher voltage.
Also, when the foad v suddenly screased or gets up to nearly the
limit of the machine, the voltage is apt to drop a little unless it o
compounded, and the rheostat allows you to ra.y the ficld
strength and consequently the voltage.

9. Whatis meant by “ burning out a cross on the line 2™

ANS.—This is something that is seldom done in practice now,
but consists in sending enough current through line wire to melt
the wire which forms the cross or connecticn from one wire 1o the
other. Assume that the two wires of an arc circuit are side In
swde and a small bare teleplione wire drops across both wires and
makes connection through a break in the insulation of cach.
Now, if we send enough current through to melt the small wire,
the cross or connectiug wire, and then relicve the cross.  This s
not recommended as modern practice, however, and removing the
wire is the more modern way ot heeping a linc clear.

to. I have x shunt wound dynamo which I wish to run as motuas,
how shall I connect it to have it run the same way as at present,
as I do not want to change the brushes ?

Axs.—Conncct it exactly the same as at present, for if the cure
reat flows in the same direction through the armature, the current
will flow through the field in the opposite dircction and thus make
the poles different from the dynamo.  Study this out, as it makes
a good study and will help you with other problems.

11. How does decreasing the voltage increase the amperage?

Axs.—Transforming does not alter the total amount of elcetri
city (volis) except what is lost in the transformation, and as the
pressure (voltage) decreases the quantity  must increase to keep
this valuc conmant, just as using a crowbar in prying a huge
stone or heavy weight we move our arm (the pressure) through a
longr distance to accomplish a very small rise to the weight, but
the total work is the same in cach case.  In the case of the trans-
former the voltage muliiplicd by the amperage of the sccondary
equals the voltage multiplied by the amperage of the primary (less
the 1oss i the transformer).  In the case of the crowbar the dis-
tance the weight was raised multiplied by the weight raised equals
the distance the long end moves multiplied by the power applied
less the loss in friction.

12. What is induction?

ANs.—In the casc of clectricity it is the current caused or *in-
duced ™ by the passage (or variation) of current in another wire
without actual contact.  The transformer is entircly dependent on
the induction principle, as there is no contact whatever between
the primary and sccondary coils.  Some of the later alternating
dynamos and motors work on the samc plan and have no actual
contact, but tran~fer current from the sMationary  portions to the
moving ones solely by induction. The secondary current is said
1o be induced by the primary, and is often called the induced cur-
rent.—The Tradcsman.

The Canadian Genera) Electric Company have closed a con-
tract with the Toronto Electrie Light Company for an additional
430 kilowatt generator to be installed in their new power house,
This machine will be a duplicate of that already supplicd by them
to the same compauy, in satisfactory operation for some weeks
past, being of the beli-driven type and running at a specd of 300
revolutions per minute.
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THE “IDEAL” STEAM ENGINE.

Tug three cuts which appear on this page illustrate
the **Ideal” steam engine, which is manufactured in
Canada exclusively by the Goldie & McCulloch Com-
pany, of Galt, Ont. It is an automatic self-oiling en-
pne, and is built for direct connection to slow and
medum speed dynamos, for electric lighting and street
railway service. The manufacturers claim that it is
especiaily adapted for direct connection because of its
range of speeds, quiet running, absolute regulation,

Bt S -

e e s —i

SINGLE CYLINDER ““IDEAL” ENGINE,

perfect balance, compactness and absolute lubrication,
insuring cleanliness and reliability.

The details of construction are as follows : Cylinders
cast of hard, close-grained charcoal iron, finished
smooth and receive a high polish. The steam chest is
lined with a pair of hard bushings with bridges across
the ports, and fitted with the well-known piston type of
ralve, which is ground to its seat and perfectly balanced.
The crank shafts are of larger diameter than usually
found in practice, the shaft and disc being cast of gun
metal in one solid piece, with open hearth steel center ;
the crank pin is of tool steel, ground to gauge, uand
pressed into the discs under hydraulic pressure, ranging
from 23 to 50 tons pressure ; the cross head is of steel,
fitted with bronze slides and removable hardened steel
wrist pin ; the piston rod is steel and is secured to cross
head by thread and massive jam nut; the connecting

DIRECT COSNECTED **IDEAL ™ ENGING.

rod is likewise of steel, and tested in special testing ma-
chines at six times the working strain.  The levers of
governor are steel and bushed with phosphor bronze
bushings. The cylinders are cncased in 3t handsome
pancled 1ron jacket, with raised surface polished ; space
between cylinder and jacket filled with non-conducting
material.  The automatic cut-off governor is simple ;
the range of cut-off is wide and enables the engine to

carry a load largely in excess of rating, as the point of
cut-off is automatically extended to three-fourths stroke
when an increased load requires it.  This is considered
an important feature in electric railway work, for should
the load be unexpectedly increased 50 per cent. for a
few hours during the run, as is frequently the case, the
engine readily meets this extra requirement.  The bear-
ings are cushioned on a film of clear oil.

This engine has i unique system of automatic lubrica-
tion, The crank disc is covered by a light hood, fitted
absolutely oil tight to the top of the engine frame, but
without bolts or fastenings of any description; it is
therefore readily removed.  The crosshead and guides
are likewise fully enclosed, but a side plate for obtain-
ing ready access thereto is also fitted oil tight and held
in position only by two cam handles, a quarter turn of
which releases it. The crgine is consequently more
accessible than the ordinary center crank engine, having
oil-fenders attached in the usual way ; vet. no oil can
get to the belts or floor.  The enclosure is dust-proof,
no oil is wasted, the crank-disc dips only about one
inch into the oil and none of the parts are submerged.
The motion of the dises delivers it by centrifugal force
into the pocket extending across the inside of the hood
and through 2 pipe attached to the hood into the oil
pocket, through which the oil is carried down in streams

CIneal” Tasxnem DIRECT CONNECTED COMPOUND ENGINE.

to the crank shaft bearings, and thence through the
crank-pin to its bearings and back to the oil chamber
under the crank disc.  The journals are consequently
getting copious, positive and visible fubrication all the
time. The clogging of the cups cannot occur, as the
oil flows constantly in streams through large pipes con-
nected with the oil pocket in the hood.

The ¢ Ideal ” engine, both simple and compound, is
noted for quict running, being entirely free from
vibration. The one used at the World's Fair at
Chicago for running the clectric generators which oper-
ated the clectric cranes and movable sidewatks, made
the phenomenal run of 733 hours, with but onc applica-
tion of oil and without a single stop. Some of its ad-
vantantages are that steam is used quickly ; it occupies
less room ; is impossible to run away, for should any
part of the generator break the engine will stop ; power
is applied without the use of speeding-up devices; and
case with which generators can be placed direct on the
shaft.

The manufacturers wiil be pleased to furnish further
particulars to interested persons.

The town of Barrie, Ont., are consdennyy the questidn of con-
trolling thair clectnic light plant.
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Tue Executive Committee of the
National Electric Light Association of
the United States has chosen Niagara
Falls as the place of the next annual convention. The
Canadian Electrical Association have already decided to
hold their next meeting at the Falls during the month
of June.

Electrical .
Ceaventisas

Tue Toronto Electric Light Co.
Chesper thaa Gas. announce a reduction in the price of
lighting for residence purposes only, of
33)3 per cent. The reduction is put in the form of
discount for prompt payment. The discount, which
was formerly 40 per cent. is now 6o per cent. This
reduction appears to place the cost of electric light 2
shade below that of gas, even at the low charge of 9o
cents per thousand feet, the figure at which it is
supplied in Toronto. At go cents per thousand feet the
cost per hour of the gas consumed by a five-foot burner
would be about 44-tenths of a cent, while the cost of
operating a 16 c. p. incandescent lamp under the new
tariff would be only 4-tenths of a cent.

TuE recent destructive fire in the Tor-
onto Electric Light Company's pre-
mises, should cause the minds of owners
and managers of electric stations to revert to our recent
remarks on the subject of *“Central Stations as Fire
Risks.” In view of the danger incident to the use of
high currents, and the disposition of the insurance com-
panies to put electric stations in the category of most
hazardous risks, and charge accordingly, every owner
and manager of a central station should be able to see
the wisdom of adopting every possible protective device.
In the first place the building in which the electrical

Pire Risk i
Contral Statins.
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machinery is installed should be made as nearly fire-
proof as possible. New buildings which are specially
put up for the purpose should in every case be built
entirely of fire-proof materials.  Secondly, there should
be supplied the most eflicient form of lightning arresters
and  other protective devices. Thirdly, cmployees
should be compelled to keep the premises in as perfect
a condition of cleanliness as possible. We heard of a
case not long ago in which a large and valuable plant
had a narrow escape from destruction by fire due to a
dirty lightning arrester, a switchboard recking with all
the different varieties of oily, greasy filth which accumu-
late in a slovenly power house and a loose wire.

CoxNSIDERABLE public opposition is being

Niagara Falls Power. manifested to the application of the

Canadian Niagara Power Co. for an

eatension of time in which to fulfil their agreement with
the Ontario government for the construction of works
on the Canadian side for the utilization of the power of
Niagara Falls. The wonderful development which has
taken place during the last five years on the American
side, culminating in the successful transmission of
electric power to Buffalo, has opened the eyes of our
people to the value of the exclusive privilege granted
several years ago by the Ontario governmnent to the
Niagara Power Co. It is very properly felt that the
construction ot the necessary works for the utilization
of the power of the Falls on the Canadian side, is of far
greater importance to this country than the payment of
$23,000 per year by the company to the government for
the retention of the monopoly which they at present
cnjoy. At the time the agreement was made with the
company, the commercial practicability of the generation
and transmission of electric power on so large a scale
as exists at Niagara to-day had not been demonstrated.
When the plans of the Cataract Construction Co. were
announced, the gravest doubts were entertained even by
persons best competent to comprehend the situation and
estimate the chances of the success of the enterprise.
Under these circumstances it was reasonably considered
that the Ontario government had made a satisfactory
bargain. In the light of what has since been accom-
plished, it is felt that the bargain is not a good enough
one to be continued on the same terms. Canada wants
a share of the manufucturing industries which are likely
to be attracted to Niagara Falls. A prominent Toronto
manufacturer makes the statement in the public press
that certain New York manufacturing concerns are pre-
pared to erect large factories on the Canadian side of
the river as soon as the power shall have been made
available. We understand that it is not the desire of
the Canadian Niagara Power Company —which is
another name for the Cataract Construction Co.—to
begin construction work in Canada until such time as
they shall have disposed of well-nigh all the power
which their present works on the American side will
generate.  This point may not be reached for several
years.  Are Canadian interests to lic dormant during
this period? Itis for the Ontario government to decide.
H, as has been stated, Canadians arce prepared, in the
cveat of the American company being deprived of their
present monopoly, to construct the works, now is the
time for a bona fide offer to be made to the government.
If the government should deem it wise to grant amy
cxtension of time to the American company, such exten-
sion should be a short one, and the company should be

required to give therefor a quid pro quo either 1in the
shape of cash, or what would be preferable, a surrender
of some of the exclusive privileges which were granted
to them.

Our recent enquiries as to the pros-
pects for electrical engineers in Canada
has elicited many interesting and valu-
able opinions from persons whose knowledge and ex-
perience certainly gives weight to their ideas; and, as
might be expected, there were replies optimistic and
pessimistic.  Still, however, it secms to us, the subject
is not exhausted.  Electrical engineers may properly be
sub-divided into three classes : laboratory experts, con-
structive engineers, and operating engineers ; and each
of these classes require special knowledge and experi-
ence. We are, of course, not taking into consideration
the large number of telephone and telegraph engineers,
whose province 1t is to deal with apparatus and prob-
lems very different from those handled by engincers
dealing with lighting and power currents. The labor-
atory expert is purely an electrical specialist, not neces-
sarily educated in mechanics or any other branch of
engineering. For such, there seems to be a very
limited ficld of usefulness in Canadz.  The constructive,
however, and the operating engineer have a very
different and in many respects a far more extended
horizon which will become even wider and more wide
as the public arrives at a better idea of what the use of
electricity requires. For both a very thorough know-
ledgre of mechanical and of civil engineering is required,
in so far as those branches include steam engine
practice and railway construction. The constructing
clectrical engineer who does not include within the
range of his professional knowledge the principles of
engine and muchine design which are absolutely neces-
sary in the efficient planning of a complete plant ; or
those principles of track construction (rails, their proper
weights, sections, etc., and road-bed) without which a
railway becomes a mere tram road, is really failing in
his responsibilities ; whiie the operating electrician who
is not thoroughly versed in the principles of steam gen-
eration and utilization, as well as in electrical matters,
is really shutting his cyes to the main feature of his
duties. Hitherto it has not so much been that the
public does not appreciate knowledge in its employes ;
but the employes themselves have not understood their
duties, and while claiming to be electrical engineers,
electricians and so on, have been no more than mechan-
ics, with a smattering of dynamo tender’s knowledge.
It is at least a reasonable guess, that in Toronto there
ar¢ many score youny doctors and lawyers who have
not the faintest prospect of cver carning $735 a1 month,
who might have done certainly as well as superintend-
cnts of electrical plants; and although Josh Billings
once advised ‘‘It ain’t safc to prophecy unless you
know,” still we presume to say that in future few
engincering cnterprises, whether light, power, raidway,
mining or clectrolytic, will be undertaken without the
assistance of an clectrical engineer ; and that the
lighting plant of 1,000 light capacity that is not either
directly or indirectly in charge of a properly educated
clectrician will be « rarity, and losing money. Let
clectrical enginecers shew what they can do, instead of
wailing that there is no prospect, and the public
are sharp cnough to know a good thing when they
see it.

Blectrical Bogineering
tn Canada.
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CORRESPONDENCE

THE DUTY ON ELECTRICAL MACHINERY.
To the Editor of the Caxaviax Ervcrricat News,

Sir,—It was with great interest that 1 observed,
recently, a hint thrown out by the tariff commissioners,
that the duty on electrical machinery might be at least
reduced if not uite abolished. 1 cannot help thinking
that such a course would be greatly in the interests of
the Canadian public, who at the present are paying a
considerable sum every year to support an industry that
has no real *“raison d'ctre.” Nor can 1 think that the
larger and more reputable manufacturers would have
any well-founded arguments or objections against it.
One manufacturing company exploiting a very favorably
known make of dynamo, finds itself obliged to import
considerable portion of it, the necessary materials, etc.,
not being obtiinable in the Dominion. On these im-
ported portions a large duty is levied, which obliges the
company to charge a higher price without in any way
benefitting thereby.  Speaking in the most general
terms, there seems to be no good reason why the elec-
trical manufacturing industry should be protected in
Canada. It is entirely an imported industry, and to a
large extent supported by American capital.  While we
have several very excellent colleges giving electrical
courses and degrees—still the science of practical elec-
tricity is by no means one of Canadian growth, and as
a matter of fact we simply follow where Europe and the
United States lead. My notion of protective tariff s
that it is intended to foster and carefully nurse into
vigorous, sclf-supporting strength, industries which, by
developing and consuming the natural resources of a
country, may be of permanent benefit to the community,
and help a nation's advancement. Taking the whole
Dominion, 1 find that the establishments manufacturing
clectrical machinery can be numbered on the fingers of
one hand, and of these probably there is not a solitary
one that does not copy some American patent, or that
can truly be said to represent a thoroughly Canadian
industrv. Do five manufacturing companies, mostly
small, constitute an industry ? and yet these five are
protected, to the prejudices of the whole country, by a
25% duty. Take carbons—there is one carbon factory
in Canada; there are, we may truly say, hundreds of
purchasers ; these hundreds have to pay 257 more than
they otherwise would in order that one may live. Has
any improvement in carbons, in incandescent lamps, in
transformers, in dynamos—in any electrical apparatus—
originated in Canada? Are we originators, or imitat-
ors? most certainly the latter, and the question is
incvitable, ** Why protect an imitation, that canunot be
said to represent an industry, and which is in the hands
of a very tew?"” Morcover, it has been demonstrated
to a certainty in several recent cases, that this protec-
tive taniff poEs NOT vROTECT.  In at least four instances
within the last very tew months, to my certain know-
ledge, machines built in the States have been sold right
in the Dominion; the figures, including freight,
customs dues, etc., ete., being considerably less—some
hundreds of dollars less—1ban the same size of machine
manufactured by Canadian manufacturing companics
was being quoted at.  The principle of *“the greatest
good to the greatest number ™ should point out that if
American manufacturers can manufacture so cheaply
that they can sell their goods in Canada, paying 257
duty, and cven then undersell Canadian manufacturers,

the electrical manufacturing industry in Canada is not
worth protecting, and is simply an unjust imposition on
hundreds of citizens who are heavily taxed that a few
individuals may live.
Yours truly,
JusTice.

THE COST OF ELECTRIC POWER.
Toronro, Feb. 2nd, 1897.

T'o the Editor of the CANADIAN ELKCTRICAL NEwS

Sir,—You, and no doubt, all the readers of your
valuable journal, are at the present time interested in
the development and transmission of power by electri-
city, especially over long distances. No doubt the
different electrical manufacturing companies in Canada
have figured on developing certain powers, and for the
benefit and education of the electrical public in general,
I would ask you to publish the enclosed clipping from
one of the Hamilton daily papers of a very recent date,
which no doubt will furpish food for reflection to the
clectrical engineers and also show them the errors in
cost in figuring on power transmissions in the past.

** Mr. Willson said it had cost him as much to develop his 100
horse power at Merritton as it would cost himy 1o develop 60,000
horse power at the falls, or about $320,000. So far as he was
personally concerned he was mterested because with clectric
power he could produce carbide so much cheaper than at present.
The demand for carbide was larger than the supply could possibly
be under the present circumstances, the cost of producings 1,000
tong in a year being $19.313£ per ton.  He had orders booked for
New York for 11,000 tons at $8o0 per ton, and a few days ago he
shipped thirty tons of carbide.

“He estimated the total expense of developing 60,000 horse
power on the Canadian side of the falls at about $320,0c0, or
$533}; per clectrie horse power for twenty-four hours cvery day
in the year.

“To get 10,000 electiical horse power to Hamilton would cost
about §435,326, requiring a capital of $323,150.  This would mean
a cost of only $4.58 per horse power, but at the first cost it would
probably run near $10.

¢ Mr. Willson said he belicved if electrical power were brought
to this city. as it could be brought if the American monopoly
were not allowed to continue, Hamilton could control the world
in the matter of manufacturing. This would be especially the
case if natural gas were utilized with the powers at the fall. No
country in the world could produce goods as cheaply as this city
could with this electrical energy that the legislature was asked to
give away for a paltry and unpatriotic consideration.

*“In reply to &t question he xaid Buffalo paid about $235 per elec-
trical borse power at present, and hie presumed it would cost this
city that much to get it from the Canadian Niagara Power Com-
pany.  He thought the legislature should hold the valuable clec-
irical power, andleasc it by the year, charging $1 per borse
power for it, instead of allowing it to be monopolized by an
Amercan company. The government could make the headrace
and establish the developing apparatus at a cest of aboui & million
and a half dollars, without injury to the beauty of the park or the
diminntion of the water at Niagara.”

A TRAVELLER.

WIRE ROPE DRIVING.

The transmission of power by means ot a wire rope is
apparently a very simple matter, but several Jaws must
be obeyed or the transmission will give trouble from
the start. First, the rope should run in the right
direction, so as to pull through its bottom fold, letting
the top rope lie slack, thereby hugging the pulleys
through a considerable arc. The rope should also be
driven at as high a speed as possible.  The higher the
speed the greater the pull upon the rope to a certain
extent, but where the speed is high the pull can be
less. Just imagine a rope running at 1,200 feet per
minute and pulling fifty pounds. 1if the speed be got
up to 600 feet per minute, therope to do the same work
must pull 100 pounds. This makes n much tighter
rope necessary, brings more strain upon the rope, the
pulleys and the shafting, and more than counteracts the
gain in rope life which may be caused by slow
velocity.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Nurk, ~Secretaries of Associations are requested to forward matter for publi-
wation in this Department not later than the ath of cach month,

TORONTO NO. 1 AT HOME.

Tue annual assembly of Toronto No. 1 was held in
Fogineers' Hall, 61 Victoria street, on Wednesday
cvening, February 3rd.  Over 200 engincers and their
friends, many of whom were ladies, gathered in the
hall, which bhad been decorated for the occasion. Mr.
]. Fox, president of the Association, performed the
duties of chairman, and on the platform with him were
Messrs. C. Mosely, vice-president, and S. Thompson,
chairman of the special committee. The first part of
the entertainment took the form of a concert, a novel
and rather pleasing feature of which was the display of
juvenile talent.  The programme consisted of songs by
Miss Dillon and Mrs. Coutts-Bain ; readings by Miss
Leverty ; comic duetts by Messrs. Parker and Daly;
club swinging by Mr. Thos. Eversfield ; violin solo by
Miss Simpson ; duetts by the Misses Leverty ; musical
selection by Master Willie Huggett, and a selection by
Messrs. Hordern and Collins.  Mr. Harding played the
accompaniments, and each artist was well received.
Then followed what might be said to be the event of the
evening——a clever exhibition of hypnotism by Mr. John
Main. The wonderful feats performed proved to the
satisfaction of the audience that the subjects were tully
under Mr. Main's control, and established beyond a
doubt his reputation as a hypnotizer, besides providing
much amusement for the audience.

After refreshments had been served, a couple of
hours was spent in dancing by those who felt thus
inclined. The entertainment passed off most success-
fully, to the credit of the following committee: S.
Thompson, chairman ; A. Storer, J. Huggett, M. Mose,
W. J. Webb, ]J. Fox, A. M. Wickens, G. Thompson

and T. Eversfield.
OTTAWA NO. 7.

Ottawa No. 7 have clected the following officers for
1897 : President, Frank Robert ; vice-president, Albert
Gaul ; recording sccretary, T. G. Johnson; financial
secretary, Sidney Barnes; treasurer, William Hill;
conductor, Thos. Butterworth; door-kecper, Allan
Clark ; auditors, Thos. Wensley, Frank Merritt and F.
G. Johnson. The Association numbers forty members,
and is in a satisfactory financial position.

BROCKVILLE NO. 13.

Sir,—~On the first evening of last month, Brockville
Na. 15 was favored with a visit by Bro. F. Donaldson,
of the Boiler Inspection and Insurance Co. of Canada,
who gave us a very interesting and encouraging talk on
the prosperity of the Order of the C. A.S. E. He con-
gratulated the members of the Association on the
apparent lively interest they manifested in working out
some very difficult problems on the blackboard, which
was received with applause. Some suitable remarks
were also made by Past-President Bro. Chapman before

the meeting closed.
James AwkiNs, Rec.-Sec'y.

WOULD NOT BE WITHOUT IT.
Mr. Ed. Bailey, of Ottawa, in rencwing his subscrip-
tion to the ELecritical News for 1897, writes: * It has
afforded me some very valuable information during the

past year, and I would not be without it for a great
deal.”

HEAT AND BOILER EXPLOSIONS.*

THE subject of the paper to be read before you is Heat, and its
action during the explosion of boiters,

Twill first briefly outline the views held as to what heat is, by
both ancient and modern philosophers,  Following the modern
ideas, the mechanical equivalent of heat will be considered.  Then
the behaviour of water when subjected to heat, and under the
usual atmospheric conditions , and further when confined, as m a
boiler, where, under ordinary conditions, the wates may be sub-
jected 1o a pressure greater than the atmosvheric.  In preparing
this paper 1 have endeavored to use only such facts that you can
experimentally prove 1o be true.  In calcalations, the simple rules
of arithmetic are sufficient for our purpose, and technical terms
will be avoided ax much as possible.  If 1 use the word ** theory
it is in the sense of being a generalization of facts, and the word
‘“energy " inits mechanical definition must be used 3 there is no
equivalent for it in our language. Energy means “eapacity for
performing work,” and according to this definition may be vither
at rest or in motion, or, as the books say, cuher potentiad or
kinetic, or, what is the same thing, cither possible or actual.

As an illusteation of how the term energy s used, and which
must appear in this paper, especially when a boiler explosion
comes in order. At noon you shut down your engine. The
steam may then be 50 or Go by gauge; notwithstanding this
pressure the whole system is at rest; there is no visible motion.
It cannot be denied that there is a capacity for performmy work
still in the boiler. It is possible, and 15 thercfore called
‘““potential ™ energy. Open the throttle valve; motion of the
engine takes place, and a part of the potential energy stored
the boiler becomes kinetic or actual, as stroke after stroke is
made by the engine.

It is natural for the human mind to assign some cause for cvery
effect observed. The common belief of the ancients was that
heat was a material substance that permeated the small spaces
between the minute particles ur atoms of matter, and they called
it caloric, a name retained at the present time, but with a some-
what changed meaning. There never was the least direct
evidence to support this belief. It was one of the results of a
pernicious fallacy then believed, that there was a double system
of natural laws, one theoretical, the other practical.  The phailo.
sopher made this theory as he called it, and then twasted the facts
to an agreement with it.  Under such 2 system no scientific
advance could be made.

This was the received opinion about heat for over 2,000 years.
Yet during this time a writer occasionally appeared that doubted
it, and considered heat to be simply a mood or condition of
matter.  But, true to the theoretical idexs of that time, no proofs
were advanced.  About one hundred years ago, Benjamin
Thompson, afterwards known as Count Rumford, took the
question in hand.  He was o native of Concord, in Massachusetts,
and for his loyalty to King George during the American revolu-
tionary war, he was obliged 10 leave his country.  After some
years he turned up as superintendent of a military arsenal in
Germany, where his attention was directed to the great amount
of heat gencrated during the boring of brass cannon. e
experimented and mensured. The question was in the bands
of a master. The results were made public ina paper read
before the RoS'al Socicty on January 25th, 1798. The scientific
men in all countries have accepted his conclusions. {1t is said this
was the most important paper ever read before this learned
society. It established what is now called the mechameal theory
of heat.  Reasoning on his experiments, he came to conclusions
that have been accepted as final, that heat is not an igneus fluid,
but a form of atomic or molecular motion, and if a motion, there
must be a mechanical cquivalent at work.

We all know what a hot journal is, and at least some of the
causes.  We all kuow that heat is generted and the temper
taken out of a chisel or drill if sharpencd on a dry gnndstone.
Lay a small bar of iron on an anvil aud strike it & smart blow
with a sledge. Where impact took place it is found to be
sensibly waniner than at any other part of the rod, and a1 second
blow on the same place makes it warmer still, in fact it can casily
be made red hot. Those who have witnessed tests of armor-
plates for warships tell us that when the projectile struck the
plate there was 2 brilliant flash of Kight, and on cxanmining the
hole made in the plate it was found that the metal had been fused.,
To come down to asmall matter, although there is n1o great or

® Paper by Capr. James Wright, read before Montreal No. 1, (LAS.E.
January 23\, 3897, '
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small in nature, when I was a boy going to school ir Scotland,
amongst the equipment to stocks and stores found in every boy's
pouch, there was sure to be a good sized brass button,  Brass
buttons were then fashionable on maule attire, so they were easily
got. By rubbing this button on a desk or form heat was
generated, and, if then applied to the neck of the boy thatsat next
to him or in front of him, would give him : start.  Often the
master’s aws supplemiented  this affair, and 1 have seen battles
fought on the play green to settle the little matter,  In doing this
trick, the boy  was unconscious that he was illusteating one of
Nature's great truths, the conservation of energy by the trans-
formition of work into heat. But he was well aware that the
longer he rubbed and the greater the pressure he put on the
button the hotter it beeame,

Following the reading of Count Rumford’s paper, it became
an important problem to establish the corvect relationship between
heat and mechanical work.,  During the carly part of the present
century many tried but failed. At last, about the year 1840, the
question was independently taken up by Joule, an Englishman,
and Mayer, a German, of whom it has been said Joule worked
the theory out, and Mayer thought it out, and both gave it the
solidity of demonstrated truth,  This great question took this
form: What weight lifted one foot high is equivalent to the
warming of one pound of water 17 F.?  As it wasthen and is 20w,
the unit of heat is the amount required to raise one pound of
water one degree in temperature.  Joule worked or experimented
for seven yeaus in the basement of a storchouse in Manchester
that was noted for the uniformity  of its temperature throughout
the year. At first his results were widely different, but as his
experience increased, they beeame closer. At last, in 1849,
after applying all the precautions suggrested by scven yeard
experience, ‘he result of 110 experiments made on witer, mercury
and east iron, was that the mechanical equivalent of the unit of
heat,was the lifting of 772 pounds one foot high, or what is the
same thing, the lifting of one pound 772 feet high.

Mayer adopted an entirely different course.  The data from
which he caliulated the mechanical equivalent of heat was
abtained from the increased amount of combustible consumed in
heating air which expanded against the atmosphere and perfomred
work, above that consumed in heating the same weigght of air to
the same temperature in a Jdosed vessel which resisted expansion,
and no medhanical work done. Mayer perceived that the
difference in the combustible consumed, or more properly the
heat utifized 0 produding the same thermal effect on equal
weights of ait, and under the above different conditions, was the
heat cquiralent of the work done ; and from this he calculated
that the moedhanical equisalent of the heat taat would raise the
temperatwe of one pound of water one degree Fo was the lifting
of 7704 pounds one foot high, or about ten ounces less than
Juule's equivalent.  This extraordinary coincidence removes any
Jdoubt of its accuracy . and itis rightly considered the greatest
scientific discovery of the centay.

It i an acknowledged truth in modern science and confirmed
by all expericence, that energy or the capadity for performing
work camnot  be anmihilated. The amount in the universe,
pussible and actual, iemains the same under every change which
may arise.  But it changes its form of action. Under certain
condizions it appears as heat or light . under others as mechani-
wal, eledirical or chemical energy, besides many othes forms.
Stil! conservation is the faw which binds the whole togrether. We
have a good example of this in the sticet milway system in this
city.  There is a pile of coal and a supply of water at one cnd
of the system , 4 hundred or more moving cars at the other, with
a wire connection between.  The method of doingy this is forcign
to the subject of this paper, 1he main purpose of which is to trace
the causes which lead to a boiler explosion, and the destructive
cffects which accompany or follow it, without any hypothetical
suppositions about unknown forces which cannot be proved to be
present  In fact, it will be seen that when a boiler explodes it is
simply obeving the usual laws under which it acts when supplying
steam to an engine, or to heat a building.

Following up the lines laid down at the beginming of this paper,
the cffect of heat upon water under the usual atmospheric condi-
tions now comes in order.  In this country we are acquainted
with water in the form of a solid, a liquid, and steam.  Itis gen.
erally said that water freezes at 327 and boils at 212", The last
figure is not quite correct at all times , it depends upon the atmos-
pheric pressure which vades from day to day. Butit would be
inconveaient 10 be talking in fractions all the time, or having to
read a baromcter before making an assertion. It has been agreed

upon that under the ordinary atmospheric conditions these figures
be accepted.

On a day when the temperiature is below 32°, puta thermometes
in a pail of warm water, and set it outdoors in an exposed posi-
tion ; then observe its gradual fall in temperature. Repeat this
as often as you please ; vary the conditions ; let the temperature
of the atmosphere be zero, or 10, 20 or 3o degrees below.  You
will find that water in the liquid form never fulls below 32°% At
this point there is a halt, and only after becoming a solid, or ice,
does the temperature fall below 32° Again, put a thermometer
into a quantity of water in a pot, and put it over a fire in a stove.
Now observe what takes place.  The temperature rises until 212
is reached.  Here again a halt takes place. The water boils,
steam is formed. Hold the thermometer in the steam ; its tem.
perature is also 212*, and as long as any liquid water remains in
the pot, its temperature never rises above 212°% It makes wo
difference what the temperature of your source of heat may be,
the result is the same.  From this it is evident that the range of
temperature in which water cin exist in the liquid form, while
under the common atmospheric conditions, lies between 32° and
212°% It has been said by the highest authority that water is the
most wonderful substance in natyre.

So far our experiments have been made i a pail or pot.  Un-
important as they may appear, yet in view of what follows in this
paper, 1 beg leave to call your special attention, again and again
to the fact, that the lighest temperature at which water can exist
in x liquid form while under atmospheric pressure is 212°,  This
fact astonished even James Watt, which shows the state of expert.
mental knowledge at that time.  One hundred and thirty years
ago he was working as a mechanic in Glasgow College.  In the
course of events, a model of a Newcomen pumping engine was
put into his hands for repair.  As a common mechanic, he did the
work. Afterwards he tested it, and was amazed at the enormous
quantity of steam it uscd. In his efforts to discover the cause of
this he found that he could not raise the temperature of water in
an open vessel above 212%. He was enlightened on this subject
by Dr. Black, one of the professors.  Dr. Black had previously
discovered the same thing, put it in a scientific form, and was
then teaching the principles of late. t heat to his Jasses that all
matter in passing from the solid to the liquid form, or froma
liguid to a vapor, absorbed an amount of heat that was not
sensible to a thermometer, and was hence called latent, but could
be proted to exist by a reversal of the process.  After this con.
sulta.ion Watt retarned to his shop in the college and contrived a
mcans of making spedial and quantitative experiments on latent
heat. He decided that the latent heat of steam at a sensible
temperature of 212° was g35.  Or, in other words, that the latent
heat, sct free by one pound of steam  at atmospheric pressure, ia
passing to the state of water at 212° also, would raise the tem-
pesature of 935 pounds of water one degree. Considering the
then imperfect means at Watt's disposal of solving this question,
it is wonderfully close to the now accepted figure of g66. It is
well known that Watt, in tracing the causes which led to the
wastefulness of the little model, invented the separate condenser,
the first of that brilliant series resulting ia the steam engine, and
cffecting in a peaceable manner, the greatest revolution that eves
tooh place on ecarth. To sum up the abeve thermal cesults .
Under atmosphenic pressure, water in the liquid form can only
exist between the temperatures 32° and 212°%  In the solid form,
ar e, the temperature can fall below 32°  In the form of steam
the temperatare can be raised above 212% in which case it s said
1o be superhceated.

Nextin order comes the thermal behavior of water, when sub-
jected to a pressure greater than the atmosphenie, as we sce in
a boiler.  This part of the enquiry will lead us directly, and at
once, 10 the ongin of the mighty force at work duning the ex-
plosion of a boiler.  For cleamess and precision of statement, in
the linc 1 proposc to pursue, 1 have considered 1t best to select
some boiler for reference.  Any one would answer the purpose ;
but I happen to have in my possession the dmwings of a common
horizontal tubular boiler, with all the calculations required for our
present purpose.  This boiler is 66 inches in diamcter and 14 {ect
longz, wuh fifty-nine 3}z inch tubes. The caliulations are based
on a working pressurc of 100 pounds by gavge, and ata time
when there was 434 inches of water over the top row of tubes.
Under these conditions there is 181 cubic feet of water in the
boiler, and 97 cubic feet of stcam room.  As was stated in the
beginning of this paper, I will cadcavor to use only those facts
that you can experimentally prove.  Take this boiler when empty
and drill a hole in the water space and another in the steam space.
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Tap the holes and screw in boiler thermometers. These are
aothing but common thermometers designed for this purpose.
When in place the bulb is in the mterior of the boiler ; the stem
and the graduation is outside, where it can be read. After thisas
dune put in a proper charge of water; put the safety valve m
place, and hang the weight at a pomt where st will balance an
mternal pressure of 100 by gauge.  Then start the fire. At first
the two thermometers may not read alike, the conditions are
different ; but they soon read the same. [t will now be observed
that the temperature of the water gradually rises. As it ap-
proaches 2007, thereis a noise in the boiler.  Thisis the same
action as the singing of a tea kettle, only on a larger scale.
Presently the water thermometer reads 2120 The boiler s now
comparatively quict.  Ina short time the finger of the gauge
teads 3. At this time the reading of both thermometers is 228,
or 10 above the highest possible temperature under aumosphenc
pressute alone.  Now varefully note the pressure and correspond.
g temperature as steam is getting up. With gauge at 3o, both
thermometers read 274 ©; with gauge at €o, both thermometers
cead 3079, with gauge at 100, both thermometers read 338°.
These are the boiling points, or temperature of ebullitton corre-
spouding to the given pressure, and prove that as the pressure in-
veeases the boiling point rises,  And also that under all circum-
stances, at least as long as the steam is in contact with the water
from which it was gencrated, the temperature of the steam and
the water is the same.  These results are immutable.  The water
coutained in the accumulator in the Board of Trade bulding,
when subjected to an air pressure of 100 pounds per square inch,
would not boil until a temperature of 338 © was reached.

1o following up the line of argument pursued in this paper it is
comenient to know what is fairly the weight of water, and what
i~ the weight of steam contained m this boiler.  Under usual work-
ing conditions, when the water is 324 inches above the upper row
of tubes, and steam at 100 by gauge, we found the water space
to be 181 cubic feet.  This volume of water, at a temperature of
3389, weighs 10,140 po ands, and the g7 cubic feet of steam,
that being the steam space in the boiler, weighs only 253 pounds.
la this case the weight of water in the boder s 397 times the
avght of the steam.
but we must accept facts as we find them,

Preliminary and other prepasauons baing made, we now con-
front the main question, the explosion of a boiler and how at 1
cffected.  If our selected boiler with 10,130 pounds of water in 1t
at atemperature of 3389 was suddenly seheved from a large
amount of its internal pressure of 100 pounds per square mch,
what would take place? The conditions uader which water
formerly existed as a liquid in the boiler arc gone, and it will of
necessity Jower its temperature in conformaty wath the decrease
pressure.  In falling to atmospheric conditions, as it must come
10 this in all explosions, cach pound of wates drops 126© 1 tem-
perature, andin 10,190 pounds of water, 1,227,630 heat units
would be liberated.  Now, what becomes of this heat? Energy
is indestructible. It may take other forms, but cannot be anmiu-
lated.  This heat is utilized in the formation of stcam.  There
nuthing hypothetical in this. It can experimentally be proved to
be true, and we see it every day. When water comes from the
try -cock of a boiler under pressure, as soon as it is subjected to
atmospheric conditions, it generates steam, and a large volume,
100, compared with the small quantity of water.  But the same
thing is seen to better advantage, and can be studied at the out
board end of a blow-off pipe during the operation of blowing off
boiler.  Look at the grreat volume of steam formed after exposure
10 the atmosphere, when nothing but water under pressure came
from the boiler. It is a fact that during the operation of blowing
off a boiler, and an explosion, the same process is gone through,
the difference in the effects be'ng duce to the difference in the ume
it was donce.

The weight of steam made umder the condition of a sudden fall
in pressure can be computed between any named pressures or
temperatures.  In the present case 1 prefer to take st from the
working to the atmospheric temperatures, or from 338° 10 2127,
and alvo using the former data.

Numienical results sometunes surprise us,

Temperature of water Prc.viuus to explovun . 338

ure after exp . 213°
Heat rejected per pound of water 136 units
Total heatorsteamat a2’ «.. .. . . ... .. ..oag8
Original temperature of water . . ... R T
Units of heat required to form one pound of steam. ... .... 840 units.

This amount of heat is furnished by 634 pounds of water in fall-
ingr from 335 to 212°% or one pound of steam is under the circum-
stances formed in every 53 pounds of water. Dividing the

10,140 pounds of water in the boiler by 724 we obtain 1,322
pounds of water converted into steam by the sudden loss of 100
pounds pressure per square inchin the boiler.  This is astounding.
We found only 25!5 paunds of steam in the boiler when in workuny
order, and now during an explosion 1,322 pounds is accounted
for.  Most of you must think that 1 am in crror here. 1f so |
cannat detect it On the principle of the conservation of energy,
Ltested it in this manner.  Previous to the explosion there was
10,140 pounds of water in the boiler at a temperature of 338°;
toti) unuts of heat in the water, 3,427,320, After explosion there
wis 8,818 pounds of water at a temperature of 212°, and 1,322
pounds of steam at i sensible temperature of 2127, but a total heat
of 1,178

l{nil: of heat in 8,818 pounds of water at a temperature of 312° 1.860 436
Units of hieat 1 1, 302 pounds of steam under atimosphernc condiions 1,557,310

Total.... e . 31416,732
o working thus out, 1 paid no attention 1o the fractions in the
table.  Yet the difference in the heat units before and after
explosion is only §88 in these large amounts. The conservation
of eney here holds good, and obtaining this result, 1 had no
hiesitation in laying it before you. ! have intentionally omitted
saying anything about the 2534 pounds of steam that was in the
working  boiler.  Its effect on the results is  comparatively
inmgraficant, and for sunphenty, I siud nothing about it.  Also, 1
wish to observe, that in making the Iast calculation, it was based
alone on the actual transformation of heat energy, from the
sensible to the latent form, which then took place in the boiler
after a sudden loss of internal pressure.

This loss of internal pressure generally results from a failure of
the boiler to resist the stress it was subjected to.  In other words
it was not strong enough. A rent, rupture or collapse takes
place.  Anopening is made.  If small the boiler may peaceably
discharge its contents ; but of large enough to peraut an inunedi-
ate and material fall in the pressure, enormous forces are liber-
ated, an explosion follows, and all m strict conformity with
natural lans, which are observed every day i a boiler house,

It may be thought that my method of calculation 15 obscure, in
linding that 1,322 pounds of water at a temperature of 338° would
change sts bquid form anto steam at atmosphenc pressure, when
the boiler pressure of 100 pounds by guage was lost. I will put it
in another form.  As already stated there 15 10,130 pounds of
water in the boer at a temperature of 336°. In falling to &
temperature of 212 ©, or atmospheric conditwons there 15 1,257,630
of heat unnts hiberated, which 1s taken up as latent heat by a part
of the water becomimyg steam.  The latent heat of one pound of
steam at atmosphernic pressure s gob heat umts.  Dividing the
total heat umits hiberated, viz., 1,277,640 by 900, we agam obtain
the same number 1,322, which s the pounds of water evaporated
from, and at 2122 by 1,277,640 units of heat.  All such questions
adnut of an approxunate solution v a practical manner. The
fircless locomotine 1s an example, where water, falling from a
temperature of oo to 260 © furmishes steam to do the work for a
limited tume.

I must now come 1o a close. My purpose w wrtmg this paper
Lo be read before you, was 10 trace the ongim of the forces at
wurk during the explosion of a boster, and go no further. We
have scen the changes which must take place i the thermal con-
ditions of the water in a boder i following a sudden fall of
pressure from 100 by gauge to atmospheric pressure. At the
same tune, the total units of heat remains the same notwithstand-
g, the change of form i energy. But tus s not all. What
wounld be the result when the pressure has fallen from 100 to S0 ?
Orer 160 pounds of water would be converted mto steam, an
amount more than mx tiunes the weght of steam n the boiler
under working conditions.  This seems to prove that an cxplosion
may, under certan condiions, stantly follow a rupture or failure
of the boiler, although there are authentsicated cases where it did
not, and several scconds antenvencd between the fatlure of the
boiler and explosion, as witness that case i a Deaver hotel the
year before last.

The engincers of 6o or 8o years ago were much perplexed in
accounting for explosions.  They theonzed, as it was then called,
and talhed nonscnse about explosive gases, mvisible hghunng,
and the miraculous ability of red hot plates to make steam.  But
in onc thing they were correct. They observed that under the
same pressure, the destructne effects of explosions was i pro-
portion to the weight of water in the boiler.

Don’t attempt to run a shaft in a box that is too large or too
small, as you will waste time and tail to sccure good results.



34 CANADIAN ELECTRICADL NEWS

February, 1897

THE LATE E. CARL BREITHAUPT.

In common with his many friends in the clectrical
fraternity, we are called upon to express our deep regret
and sorrow at the untimely death ot the late Mr. E.
Carl Breithaupt, of Berlin.  Most of our readers are
already familiar with the tragic particulars of his death.
In his capacity as manager of the Berlin Gas Works, he
was supervising the emptying into tanks of several
barrels of coal oil, which it was the intention to use as
a temporary substitute for the croude oil usually em-
ployed in the manufacture of gas, when it is supposed
the gas rising from the tank came in contact with the
flame in a lantern which Mr. Breithaupt was carrying,
causing an explosion which resulted in his death and the
death of the electrician.  The latter was killed instantly,
but Mr. Breithaupt lived for six or seven hours, during
which time he recovered consciousness, and was able to
bid good-bye to his sorrowing relatives.

By this lamentable occurrence the light of a useful life
has been extinguished,

every means of the weltare of the community in which
he lived.

In the death of Mr. Breithaupt the Canadian Elec-
trical Association has sustained a very serious loss.
From the ecarliest days of the Association he had
manifested the greatest interest in its welfare, and by
every means in his power advanced its prosperity. In
addition to rendering valuable counsel and assistance
as a member of the Executive Committee, he prepared
and presented several valuable papers, and as Chairman
of the Committee on Statistics performed valuable ser-
vice. At the last annual convention he was elected
second Vice-President, and had his life been spared,
would in due time have been given the highest position
in the gift of the Association, for which his genial
nature and conspicuous ability so well qualified him.

MONTREZAL TELEGRAPH COMPANY.

Tue fiftieth annual report of the directors of the
*  Montreal Telegraph Com-

and the shadow of a great

pany was presented at

sorrow has been cast
upon many hearts. The
large attendance and ’

many tokens of esteem
which marked the obse-
quies, were but an index
of the high regard in
which the deccased was
held by all who had
the honor of his ac-
quaintance.

‘The late Mr. Breithaupt
was cut down in early
manhood, being only 30
years of age. Deceased
was the fourth son of the
late Louis Breithaupt,
mayor of Berlin in 1880,
and was also a brother
of the preseat mayor,
Mr. J. L. Breithaupt.
He was a native of the
town in which his death
occurred, and there re-

il the annual meeting held
’ in Montreal on the 14th
January. Since the first
dividend to the share-
holders, on the 14th Jan-
uary, 1848, dividends
averaging over g per
cent. per annum have
S been paid semi-annually,
h without intermission till
1881, besides which bon-
uses on several occasions,
ranging from 10 per cent.
to 25 per cent., have also
been paid. From the
formation of the Wes-
tern Union Telegraph
Company in 1866, the
closest and most friendly
relations have always
been maintained between
the two companies. On
the 17th of August, 188s1,
accepting the proposal of

ceived his early cduca-

the late Dr. Green, Presi-

tion.  Subsequently he
attended the Northwes-
tern College at Napierville, 1ll., and Johns Hopkins
University at Baltimore.  \t the latter institution he
took a thorough course in clectricity, and graduated as
an eiectrical engincer.  About six years ago he returned
to Berlin, assumed the management of the gas works,
and also began practice as a consulting clectrical en-
gineer.,

He had recently purchased a controlling interest in
the Berlin and Waterloo Street Railway, of which he
also undertook the management. Urder his direction
it wats reconstructed and transformed into an electric
road. During the past few months handsome new
cars and other moderu equipment had been added, and
the power station was abont to be extended with the
view of putting the line in the best possible shape for
business next season.

The deccased was n past president of the Berlin
Board of Trade, a member of the Toronto Board of
Trade, and actively interested in the advancement by

Tue Late E. Cari. BrETHAUPT,

dent of the Western
Union Telegraph Co.,
to still {urther harmonize the great telegraph interests
of the United States and Canada, the arrangement was
consumm,.ted and the conditions embodiced in the agree-
ment of that date, by which, for a period of g7 years
from the 1st July, 1881, dividends to the shareholders
of the Montreal Telegraph Company at the rate of 8
per cent. per annum are guaranteed by the Western
Union Telegraph Company. By the terms of the agree-
ment, and in virtue of this guarantee, the company
continues the payment of quarterly dividends begun,
under such favorable auspices, in October, 1881, over
fifteen years ago.

The company continues free from debt or obligation of
a~¢ kind, and has assets of $2,259,415.

The Chateaugnay & Northern (Montreal Island Belt
Line) Railway have ordered additional G. E. 1000
cquipments from the Canadian General Electric
Company.
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LEGAL.

WE herewith print the full text of the decision ot the Montreal
vourts in the action brought by the Bell Telephone Co. to restrain
the city and the city surveyor of Montreal from interfering with
the company for the purpose of preventing them from laymg
underground conduits in the streets of that city.

* The court, having heard the parties by theie respective coun-
sel on the grounds of this action ; and after having examined the
procedure, the exhibits produced and the proof adduced, and
having deliberated :—

“\Whereas the company defendant declares :=-

“oat. That in virtue of the powers granted to it by its charter it
placed certain pipes or conduits underground in certain strects of
the city defendant, comprising, amongst others, Notre Dame
strect, from St. John street to Gosford street and from this latter
street to Craig street.

“and. That on the 22nd April, 1896, said company notitied the
oty by letter that it intended to place conduits in the following
strcets for the operation of its telephoue wires, namely i 1o Notre
Dame street east and west of St. John street and in the streets
going in northerly and southerly direction of this street, and also
in St. Peter, St Alexander, St. Charles Borrommee and St
Catherine streets, and, to this end, it would be necessary to make
excavations in these streets.

“ 3rd. That the plaintiff requested the City Council to name the
inspector (or other official of the city) t¢ oversce and direct such
works, and that on the 17th May, 1896, the sub-committec of the
road department of said city recommended that the request of the
company be granted and it be pernut.ed to place its conduits
underground in Notre Dame, McGill, St. Peter, St. Joho, St.
Sacramcent, Craig, and other streets.

'4th. That on the 22nd July, 1896, plaintiff was notified by the
city inspector (by letter) that the City Council had, by resolution
to that effect, authorized the excavations in the streets of the city
for the placing of said conduits therein, demanding a deposit of
fifteen thousand dollars ($15,000) as a guarantee that these said
streets thus opened would be put back in their normal condition,
which deposit was made.

“sth. That plaintiff placed conduits in Notre Dame street, from
St. John street east to Gosford strect, in Gosford to Craig, in
Hospital and St. Francois, Place d'Armes and others.

“6th. That on the Sth September, 1896, said Council passed a
resolution giving instructions to the city inspector to stop the
work which was being done by plaintiff on said streets, Notre
Dame, and from St. Sulpice to Gosford and in all the streets
where the works of the plaintiff was being carried on, to take
up said conduits and replace the streets in the same condition as
they were before and to prevent (by force, if necessary) all works
and encroachments on all streets and public places being done
without permission of the City Council.

* zth. That the inspector of the city notified plaintiff that it in-
tended immediately to take up from Notre Dame street (between
St. Sulpice and Gosford) and from the latter street, ali the con-
duits and other mataiial which had been placed there by the
phuntff, and that said removal meationed had been commenced.

“$th. That, acting as aforesaid, the Council exceeded its
powers, and acted without authority, and that, for the reasons
mentioned above, the plaintiff demands that writ of injunction
taken out for the protection of its rights be granted.

* Whereas defendant has contested said wrt, denying to the
plainuff the right to act as it has done, and denyng he powers st
invoked, &c., &c.

* Considering that it is shown by the proof, cxhibits and docu-
ments on record that plaintiff before proceeding with said works
(stopped and interrupted by defendant) had conformed to the rules
and formalitics the latter could demand by the terms, as well of
its act of incorporation as by that of plaintiff.

« Lonmdering that plawniff has proved the allegations {essen-
tial) of its request, and specially according to the terms of the
charter it had the right 1o put its conduits and place its telephone
wires underground in the streets, roads, public places, &c., in the
city of Montreal for the purpose of its business and of itx act of
ncorporation, and that it conformed to all that was required be-
fore the exercise of its rights and the execution of its said works.

“Considering that it is proved that defendant made cfforts 10
deprive the plaintiff of its rights, and that, in fact, itinterrupted
and prevented plaintiff from carrying out its works and paralized
its action in the exercise of said rights and powers, and this by
force and violence.

¢ Considering that plaintiff established its right to a writ of

injunction in the particular case, and that the defendants have not
justificd the position taken by it, in its defence.

* Maintains the present writ of injunction and conjoins in cons
sequence the defendant and saud P W, St Georgre to immediate-
ly cease to intervene in plaintit®s work and forbids them or their
representatives to take up or alter in any mamner the works come
wmenced by plaintiff in said streets or places above mentioned and
indicated, and to interrupt the works to be done in the said places
and streets in question designated and indicated in the said e-
quest drawn up with the object of placing its wires according to
its rights under terms of charter of said plaintiff.  Codts of present
writ of injunction and of contestation, distraits to Bethune &
Bethune, advocates of said plaintiff, the whole subject to disposition
and penalties provided by law in such matters, ™

TRADE NOTES.

The Montreal Street Railway Company  have placed an order
with the Canadian General Electne Company for 6o additional
motors of thewr C. G. E. 1000 type.

The Canadian General Electric Co. are bulding two 600 horse
power direct current radway jrenerators, to be diredt connected
to synchronous motors in the Quebec subestation of the Mont-
mtorency Company.  They will deliver current at standard rail-
way pressure for the new Quebec District Railway Company's
system, the power to drive the synchronons molors being gencr-
ated at Montmorency Falls,

The W, A, Johnson Electric Co'y, 34 York St., Toronto, have se-
cured the contract for the electric generators and engines for the
new Foresters” Temple Building, Bay St., Toronto. This is one
of the largest office buildings in Canada, being nine storeys higrh,
and the construction thronghout is most modern. The eleetric
plant consists of 3 direct current 50 kilowatt 123 volt gencrators,
“\Walker " type.  These will be direct connected to 3 ldeal auto-
matic engines, made by the Goldic & McCulloch Co. The
Temple Building is the first large office building in Ontario to put
in its own clectric plant.  This contract was awarded after keen
competition.

The Canadian General Electric Company have closed a con-
tract with Mr. Lows Sinpson, general manager of the Montrea)
Cotton Co.'s mills at Valleyfield, ror a second 450 kilowatt three-
phase yenerator to be used in furnishing power to drive alternat-
ing motors throughout the mills.  This will make the Valleyfield
power house the largrest for the supply of power by alternating
currents up to the preseant in operation 1 Canada, the total
capacity of the two three-phase gencrators being 1200 horse
power, and of the induction motors in use about 1000 horse poner.

WAGNER TRANSFORMERS TRIUMPHANT.

Ox September 13 the Lachine Rapids Hydraulic & Land Com-
pany of Moatrcal submitted speafications for transformers to the
prominent manufacturers of clectrical transformers both i the
United States and abroad.

Its electrical engincer is Cary T, Hutchinson, aad the principal
points of the specifications were that at the maximum load the 30-
kilowatt teansformer should have an efficiency of 97 per cent.;
nut less than g6 per cent. from half to quarter load , not less than
8o per cent. at one-tenth load ; total drop at full load, 2 per cent.:
the insulation to be guaranteed to withstand successfully a test of
25,000 volts alternating current, continued as long as desired and
repeated at arbitrary intervals,  The tests required to ascertain
the efficiency of the transformers were to be made in the factary
of the maker, under the supervision of Mr. Hutchinson., The
Wagner Company not only tendered a bid on these spedifications
as submitted by the Lachine Rapids people, bat furnishied in ad-
dion speatications of a more efficient transformer, showing that
at one-tenth luad an cficiency of g2 per cent. would be guaran
teed, 12 per cent. better as compared with 8o per cent.: and at
100 per ceat. load, 97 6-10 per cent.; while at 1)y and 4 load an
cfliciency of 97 5-10 per cent. was guaranteed, with a regulation
of 13¢ per cent. As the amount of the order was upward of goo
kilowatt capacity, the $10,000 contract secured by the Wagner
Company is alsotaken to show that upon ecqual spedifications its
transformers are the cheapest.  The company guarantees ** the
sufficiency and proper working of the said transformers for a
period of two ycars from the erection thereot, and to reparr any
damage thereto or defects therein save and except damage re-
sulting from lightning and mechanical injury, and in the event of
any of the said transformers being found defective during the said
term, the said contractors will replace the same with others of the
q:mhly, size and cfficiency herembefore supubed. —Eledneny,
ALY -

The above contract also covered all future extensions required
by the Lachine Co'y, involving about 9,000 K. \V.

Thbis sale was made by Mre. W, A, Johuson, of the W. A. Johne
son Electric Co., Toronto, Canadian represemtauves for Wagner
transformers.  Many of these transformers ate already 10 use
other Canadian cities.
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QUESTIONS AND ANSWERS.

Jases McPuurrson writes : ' Could any of my brother
eagineers tell me if an injector will force cold water just
up cight feet, then along 18 feet, then through a Wain-
. right circular coil heater and back again same way to
boiler front? Our heater is at the back of the boiler.
We have no feed pump so the heater is uscless, and
would like very much to be able to use it. Over in the
foundry we bave a small Blake pump which gets its
water under a varying head from 20 to 4o lbs. ; it has
to pump it a distance of 8o feet and then up about go
feet into big fire tanks.  ‘The pump works quite freely
but pounds awfuliy bad in the water end. What should
I do to overcome this? "

Arrren Tuorxton, Quebec, writes: ¢ My elevator
compression tanks give me lots of trouble, or rather the
losing of water from the tanks. There are no leaks in the
tanks as a matter of course, and all glands, etc., on the
clevator gearing are as they should be. Yet I can
never get as much water kept in the glass as ought to
be. If 1 choke off the air from the pump then you
should hear her knock. 1 have heard some elevator
pumps scrunt and scrap a very great deal in the steam
cylinder when they were going dead slow, and although
it doesn't occur in mine, yet 1 would like to be able to
give a pointer to those who suffer.”

MOONLIGHT SCHEDULE FOR FEBRUARY,

'3 . > - \ N
1‘;;3‘3‘[ Light. Extinguish, ;\lgur(;f

I H.M. H.M. H.M.

! P M 540 A M 610 12.30
2 A w 600 w 6o 12.10
30 ool w 630 w 610 11.40
Goveen “ W 7.20 w  6.10 10.50
Serenne i w 820 w Oto 9.30
6 “ey w930 w bao S.40
7 ' v 1030 w 010 7-40
S ..... } w 1130 " 66.10 6.40

...... wo.... o .00 -

18 1 AM. 12,50 e s 510
L I ! " 2,00 " 6.00 4.00
2 ... " 2.50 " 6.00 3.10
13.. . e w340 w  6.00 2.20
14 No light. No light. ceen
15...... I No light. No light, Ceee
16...... No light. No light, e
|7......i No light. No light.
18. P, M. 6.00 P. M. 9.10 310
19 w 600 w Q.10 3.10
20 . w 0.00 w  10.30 4.30
2. .. n 600 n 1140 5.40
22...... w600 A.M12.50 6.50
23 " 6.00 " 2.10 8.10
X w 0600 w320 9.20
235 . w  G1o o 320 10.10
26. ... w610 w  5.20 11.10
270 enn w610 w 520 11.10
28...... w610 w  5.40 11.30
........ b ] e
‘Toal, 179.30

Four-fifths of the steam engines now working in the world have
been constructed during the last 25 years. France has 79,590
stationary and locomotinne botlers, 1,850 boat boilers, and 7,000

locomouines.  Germany has 59,000 land bailers, 1,700 shipboilers,
and 10,000 locomotnes. Austria has 12,000 boilers and 2,800
locomotines. The working steam cogines of the United States

represent 7,500,000 horse power; of England, 7,000,000 horse
power; Germany, 4,500,000 horse power; France, 3,000,000
horse power: Austria, 1,500,000 horse power. This estimate
does not include locomotives, whose number in the world is
105,000, reprosenting a total of 3,000,000 horse power. The
world's steam engines, however, aggregate more than 26,000,-
o000 horse power, cquivalent approximately to the work of i,-
000,000,000 Mcn,

SPARKS.

The city of Fredericton, N. B., will put in a fire alarm system,
to cost $5,000.

A local company at Parrsboro, N. S., intends putting in an
electrie light plant in the spring.

The city of Hamilton received $12,704.66 from street ratlway
receipts last vear, against $13,249.19 in 1895.

‘The mayor of Port Arthur, Ont., urges that the street railway
power plant be sufficiently increased to light the town with elec-
tncity.

In the whole of Great Britain there are but sixty-seven miles of
clectric street railway, or thirteen miles less thanin the city of
Toronto.

E. I Plante and E. Pratte have registered a partnership in
Montreal to carry on business as electricians under the style of
Plante & Pratte.

The Sandusky Electric Railway Cempany, of Sandusky, Ohio,
has gone into the hands of a receiver.  The indebtedness of the
company is $120,000.

[t is reported that certain Quebec yentlemen are considering
the utilization of the water powers in the vicinity of Parry Sound,
Ont., for supplying power, light, etc.

The Westinghouse Manufacturing Co., of Hamilton, has been
incorporated, with a capital of $500,000. Hon. J. M. Gibson and
Dr. Archibald Malloch are interested in the company.

The Cataract Power Company 1s said to kave closed contracts
for supplying clectric power 1o the largest users 1 Hamilton
for 21 term of five years.  The plant is expected to be in operation
by June next.

Mr. W, K. Koowles, a dircctor of the Callender Telephone Ex-
<hange Company, of Brantfurd, Ont., has written to the Cuy
Council of Toronto requesting permussion to tender for the tele-
phone franchise.

At the headquarters of the Great Northwestern Telegraph Co.,
in Toronto, there are employed go operators, 50 messengers and
Slinemen. The Company have 33 city branch offices and 1,800
offices in connection with their entire system.

On the ground that various requiremuents of the Municipal Act
had not been complied with the Courts recently quashed a by-law
of the town of Listowel, Ont., providing for the creation of a debt
for the purpose of lighting the town by electricity.

The Valley Telephone Co., of Annapolis, N. S., intend mak-
ing extensions in their circuit next spring. A line will be run
from Annapolis to Bridgetown, via Round Hill, and from Cle-
mentsport to Clementsvale, and thence to Bear River.,

The Auburn Power Company, of Peterboro, Ont., has been in-
corporated by the Ontario Government, the capital stock being
$99,000. The promoters are James Kendry, John Carnegie, R.
M. Dennistown, W. H. Meldrum and Margaret Meldrum.

Incorporation is asked by the London Electric Motor Co., to
manufacture electrical machinery. The head-office is at London,
Ont., the promoters being S. R. Break, W. H. Wortman, C.
E. A. Carr, S. Potter, E.E,, A. Gorman, T. J. Cahil! and W,
Barton. Capital, $45,000.

A demonstration of the application of X rays to surgery was
recently given by Mr. O. Higman, head of the Electric Inspec-
tion Department at Ottaws, in the presence of a number of the
physicians of that city. A Tesla high frequency and high po-
tential coil was used to excite the Crookes tube.

A company at Rossland, in which Mr. W. S. Norman is in-
terested, are bringing clectric power from a branch of the Co-
tumbia river, 12 miles away. They will gencrate 1,500 horse
power, or sufficient for the 21 machinery plants at the camp,
besides supplying light and power to Trail and Rossland.

The contracts for the cquipment of the clectric railway at Que-
bec have been given.  The cars will be built by the Outawa Car
Company, the trucks by the Taylor Electric Truck Co., of Troy,
N. Y., and the clectrical apparatus by Ahearn & Soper, of Ot-
tawa. The cars will be 18 feet Jong and will be supplied with 12
incandescent lights.

The Hull Electric Co. aud the Ottawa Electric Light Company
have begun culting prices. The former company reduced- their
figures for lighting from 15)4 to 1234 cents a light per week.
Now the Ottawa Electric Light Company have done the same.
The competition is so keen between the companices that a further
reduction may take place, and the consumers arc rejoicing.
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SPARKS.
stouffville, Ont., 13 moving in the direction of secuning electric
ights.
steps will probably be taken by the ratepayers of Dundas, Ont.,
1o sccure electrie street lighting.

The Citizens' Telephone and Electric Company, of Rat Portage,
Ont., propose putting in an clectric plant for supplying power.

The town of Millbrook, Ont., is reported to have dispensed
with sty electric light service, owing to the poor light supplied.

Mr. John Moodie, of Bell's Corners, has made a proposition to
the County of Carleton to construct an clectric railway from
Richmond to Bell's Corners, and to supply light and power. A
bonus of $10,000 is asked.

James Halliday, electrician for the Kingston street railway,
has invented a new fender for street cars, It cousists of a strong
wire netting woven across a framework of one and a half inch
iron tubing. A canvas background protects the draw-bar and
bumper.

Application has been made to the Ontario Legislature for
letters patent incorporating the Seine River, Foley and Fort
Frances Telegraph and Telephone Co.  The objects of the com-
pany are stated to be the building of telegraph and telephone
lines through the Seine River gold fields to Fort Frances.

In the United States there is invested in motors $500,000,000,
in clectric mining apparatus $100,000,000, in electric railways
$500,000,000, in clectric lighting $3500,000,000, in the electric ele-
vator industry $15,000,000. This is exclusive of the value of es-
tablishments that manufacture the machinery and apparatus.

A meeting of the provisional board of directors of the Huron
aad Ontario Electric Railway was held in Toronto last month, at
which the promoters in New York presented a request for further
details regarding water powers and grades. When these are
furnished it is thought the contract for the construction of the
road will be signed.

The officers of the Canadian Marine Engineers” Association for
the ensuing year are as follows :—Hon. presideat, O. P. St. John;
president, E. J. O'Delt; first vice-president, Frank Limpert;
secretary, S. A, Mills; treasurer, D. L. Foley; iuside guard, J.
R. Young ; auditors, F. E. Smith and J. H. Ellis; councillors,
R. McLaren, W. B. Stevens, James Currie, R. Childs and E.
Abbey.

A meeting of the Board of Directors of the Packard Electric
Company was held at St. Catharines, Ont., on January 23rd, at
which the following officers were elected : President, J. W.
Packard; Vice-President and Treasurer, W. D. Packard ; Secre-
tary and Manager, E. E. Carey; Directors, J. W. Packard, W.
D. Packard, E. E. Carey, G. A. Powell, G. B. Morley, P. J.
Crowley.

The report of the directors of the Ottawa Electric Railway
Company is a most encouraging one. The number of passengers
carricd last year was 5,583,235, the gross receipts were 3212105,
and the net profits $67,745.  Four quarterly dividends of two per
cent. each were declared. It is stated that the mileage of the
company is greater than that of any other city in Canada accord-
ing to population.

The following, relating to the street car fender, appears in a
Guelph exchange: * Thursday afternoon a lady on Woolwich
street, who is going to leave the city for a few days, came out
and, stopping the car, asked the conductor if he would please get
the motorman to help her husband out with a trunk. On being
told the company would not carry trunks, she replied ‘Oh my,
how stupid, I thought that was a patent baggage carrier you had
hitched on.”

A company of eastern capitalists has been formed at Ross-
land, B. C., to build an electric railway between that point and
Spokane, a distance of 160 miles. Application 1s now being
made to the Washington Legislature for a charter to build that
pant of the projected road south of the boundary line. The power
for the road will be obtained from the falls of the Kettle river,
which is 170 miles from Spokane. It is unlikely that the Rossland
branch will be constructed this year.

The Grand Trunk Railway Company are said to be considering
the lighting of their cars by electricity.  In England, one or two
of the railways light their cars by clectricity in a novel way. The
system consists in providing each car with a small dynamo placed
beneath it and worked directly by a beh passing over the axle.

When in motion the car supplies suflicient powee to drive the
dynamo and at the same time to store clectric energy w an ac-
cumulator ready to supply light when the teain is standingg,

In obedience to the dedision of the Judiial Commttee of the
Privy Council in the matter of duty on street rails, an order-me-
Council has been passed sanctioning the refunding  of the duties
paid on steel rails for street railways from 1887 to March 27, 1894,
when the present law came into force.  The whole amount of
claims against the Customs Department under this head s some
$138,000, of which $30,000 was by the judgment awarded the To-
ronto Street Railway, and §50,000 is claimed by Messrs, Ross &
Mackenzie for the Montreal Street Railway.,  The customs offi-
cials at Ottawa are engaged in investigating the claims.

The Canadian Niagara Power Compauy held a meeting at Ni-
agara Falls, Ont.,, on the 13th ultimo. There were present
Colonel Albert D, Shaw, of Toronto, president of the company ;
Mr. Francis Lynde Stetson, of New York, vice-president; Mr.
William B, Rankine, of New York, secretary and treasurer; and
Mr. C. J. Holman, of Toronto, onc of the directors. The old
ofticers were re-elected.  The company desires an extension of its
lease for four years, in regard to developing the power, and bhad
an jmportant conterence with Mr. John W, Laugmuir, president
of the Park Commission, in regard to this matter.

The Owen Sound Electric Iluminating & Mfg. Co. have just
added to the plant of their power houSe on river Sydenhiam, 234
mules from the town, a 50 k.w. S K.C. generator, and are now
busy equipping several business houses with incandescent and are
lights from this dynamo. It is also mtended in the near future to
run a day circuit for power. The pressure on the primary mawms
is 2,000 volts, and on the sccondary mains 104 volts. The lanps
are 3 watts to the candle power. The station is now equipped
with two Royal jo-light arc dynames (using a current of ¢.0 am-
peres), and the above-named 50 k.w. S.K.C. generator,  The
two arc machines have been running for about 11 years, during
which time they have had no trouble whatever with them.

An English scientific expert has reported npon the distribution
of telephounes in different countries in Europe, on which 1s based
an article in the Literary Digest, N. Y. It is surprising to find
the system most extended in Norway, Luxembury, Switzerland
and Denmark. Norway has a telephone to every 144 inhabitants,
while Great Britain has only oncto every 636, France one to
1,432, Austria one to 1,640, Italy one to 2,530, «and in Russia there
is only one instrument for every 13,102 of inhabitants.  In Luxem.
burg the price of a telephone is $16, which covers everything, the
conscequence of this cheapness being that the whole of the Grand
Duchy has a telephone service.  In other parts of Europe &t system
has been established for bringing the villages into a circuit of
telephoues, a development along the lines of which there will ere
long be great advances made in Canada.

The Sherbrooke Gas and Water Co., of Sherbrooke, Que., are
remodelling their entire electric lighting plant and water power.
They have purchascd from the Royal Electric Co. one 180 k.w.
and one 6o k.w. “S.K.C.” generators.  This, in addition to the
60 k.w. “S.K.C."” generator purchased from the same company
about a year ago, will make up the clectric equipment for both
light and power. It is their intention to usc the smaller units
for lighting purposes during the hours of light load, and the
large machine for power purposes only, during the day timey
but during the lap hours, that is, from five to seven o’clock in
the afternoon, when the lights and power are both on, the three
machines will be working together on the same circuit. It is
also their intention to change their entire transformer equipment,
replacing them with those of a higher cfficiency.

A despatch from London, Eng., says: A new electric locomo-
tive of large dimensions, caleulated to draw traing of double the
weight of those attached to ordinary engines at a rate of sixty-two
miles an hour, has been tried with success on the Western Rail-
road of France line.  The first experiments of this kind were made
in 1393 between Havre and Beuzeville with an electric locomotive
which behaved well throughout the trial trip.  Owing to the suc
cess of this machine, the company's engincers constructed two
larger locomotives, and it is onc of these which has just been
tested. It is 37 feet long and 1,350 horse power. In spite of
their size, they wear out the rails less than ordinary locomotives,
as the weight is distributed on cight axles instead of four or five.
They are safer than the others, owing to their clastic character,
which cnables them to make curves with security at full speed.
Great things are, in fact, expected from these contrivances,
which, when perfected, are expected todo 100 ta 115 miles anhour,
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ELEGTRIC RAILWAY DEPARTMENT.

MR. F. L. WANKLYN.

Wit considerable enterprise  Toronto  capitalists
have, during the past year, taken definite action
towards securing control of the street 1ailway franchises
of several cities in England, with the object, evidently,
of clectrifving the systems. Foremost among these

Mgr. F. L. WaNKLyYN,

capitalists has been Mr. Wm. Mackenzie, president of
the Toronto Street Railway, who has made several trips
across the Atlantic in that connection.  So much of his
time has been thus devoted that it became necessary to
relieve him of some of his duties in Canada, and the
appointment of a manager for the Toronto Street Rail-
way was decided upon by the company. The person to
receive this appointment is Mr. Frederick L. Wanklyn,
of Montreal, whose portrait we present.

‘Fhe new manager is an engineer of large experience,
and has an intimate knowledge of street railways, hav-
ing spent several years supervising the construction of
such in Lombardy. He was born in Buenos Ayres not
quite 38 years ago, and educated at Marlborough
College, England. He served a regular pupilage under
the late Charles Sacre, M. Inst. C. E., Chief Engincer
of the Manchester, Sheffield and Lincolnshire Railway,
at the Gorton Works, Manchester. His first appoint-
ment was that of resident engincer of the Tramways
and  General Works Company on  their lines in
Lombardy, Italy. Subscquently he became general
manager and engineer of the Lombardy Road Railways
Company, with headquarters at Milan.

Upon coming to Canada he was appointed to the
position of assistant mechanical superintendent of the
Grand Trunk Railway, under Mr. Herbert Wallis, M.
Inst. C. E., and subsequently was given charge of the
extensive works of the company at Point St. Charles,
in Montrzal.  Since the change in the administration he
has filled the position of master mechanic.  During the
conversion of the Montreal street railway, and the erec-
tion of the new power-house, he acted as consulting
mechanical engineer to the company.  He is a member
of the Canadian Society of Civil Engincers and an asso-
cinte member of thelnstitute of Civil Engineers, England.

Before leaving Montreal, the employees of the Grand

Trunk Railway shops presented Mr. Wanklyn with a
handsome illuminated address, expressive of the good
feeling which existed between them. He was also
presented with a gold-headed cane by the employces of
the rolling mills,

Those who are best acquainted with the new manager
consider the step a wisc one on the part of the company,
and we have no doubt that proof of his ability will be
forthcoming in still further improvements to an already
prosperous road.  Mr. Wanklyn has been clected as a
member of the Board of Directors.

SANTA CLAUS ON A TROLLEY CAR.

Avillustration appears herewith of thetrolley car from
which Santa Claus gladdened the hearts of the children
of Ottawa by the distribution of Christmas fruit and
candies, which was referred to in our last issue. Mr,
Warren Y. Soper, of the firm of Ahearn & Soper,
caused letters to appear in the daily papers, signed
«“Santa Claus,” which stated that he would visit
Ottawa on the day before Christmas and make a day-
light tour through the streets on top of an electric car.
A time table was furnished indicating at what time he
would reach certain points, and before that time the
streets were thronged with men, women and children.
When the car appeared it was covered with snow and
ice, indicating its recent arrival from the far north. On
the front vestibule were the figures ‘“ 1896,” and on the
rear * 1897.” The interior of the car was filled with
toys of every description, and Santa Claus was on top
driving his reindeer, with a basket of toys on his back.
The motorman and conductor were costumed as Ice-
landers, and an Eskimo played on a cornet during the
trip. As the car proceeded, Santa Claus distributed the
oranges, etc., assisted by several persons inside the car.

A CHrisTMAS CAR.

Some four thousand oranges were placed at the disposal
of the children, the scrumbling for which created no
little amusement.

IMPROVING WITH EVERY NUMBER,

Mg. E. F. G. Fletcher, Gravenhurst, Ont., in remitting his sub-
scription to the ELEcTRICAL NEWS, writes: ** Your paper is im-
proving with cvery number, and 1 consider it far alhead of any
other clectrical paper I take.”
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TORONTO STREET RAILWAY.

Tue annual meeting of the sharcholders of the Tor-
onto Street Railway Company was held on the »oth of
January last.  The report of the directors showed the
net profits of the year to be $282,086.47. [Irom these
profits two dividends at the rate of 13 per cent. cach
were declared, amounting to $210,000, leaving, after
the deduction of an allowance for pavement charges
amounting to $60,000, the sum of $12,026.47 to be
carried forward. The gross earnings for the year
ending December 31, 1896, showed au slight increase
over the previous year. During the past year the oper-
ating expenses exceeded the previous year by $17,845.55.
This increase occurred alimost altogether in clectrical
cquipments, a large proportion of which was due to the
accumulation of water upon the tracks of the company
during the spring weather. By the decision of the
Privy Council the Government refunded the company
the amounts collected as duty on the rails used in the
construction of its system. This amount ($50,000) was
carried to the credit of capital account.  The president,
having found that his business in England prevented
his giving the company’s affairs suflicient attention,
determined to appoint & manager, and the board, after
careful consideration, have selected F. I.. Wanklyn, of
Montreal.

The company built in its own shops during the year,
twenty open motor cars, The following statement of
operating expenses was presented :

1896. 1895,
Gross carnmings «........ $097,273.28 $992,800.8%
Operating expenses ... .. 507,760.31 489,814.76
Netearnings coooven.... $489,512.97 $502,880.04
Passengers carried .. .23,537,911 23.355.228
Transters..oovvieene.n 7354895 71257,572

Percentage of operating expenses 1o earnings, in 1896, 30.9; in
1893, 49-3

The assets were reported to be $9,780,914, made up as
follows : Equipment and real estate, including suburban
lines, $9,536,912; stores in hand, $23,404; accounts
receivable, 834,339 ; cash in bank, $186,237. After
the adoption of the report the meeting adjourned, and
at a special meeting of the shareholders a by-law was
passed authorizing the directors to increase their num-
ber two new directors. The new directors were not
elected, however, as due notice has to be given before
the clection. Mr. F. L. Wanklyn, the new manager,
will likely be elected to the Board of Directors.

The old Board was re-elected as follows :—William
Mackenzie, J. Ross, Hon. Geo. A. Cox, W. D.
Matthews and James Gunn. At a subsequent meeting
of the directors Mr. Mackenzie was clected president,
and Mr. Ross vice-president.

HAMILTON, GRIMSBY AND BEAMSVILLE
RAILWAY.

Tue annual meeting of the Hamilton, Grimshy and
Beamsville Railway was held at Hamilton on the 23th
of January, the president, Mr. T. W. Lester, occupying
the chair. The report for the year showed the total
receipts were $35,277.91, and the expenditure charged
to current account $24,121.87, leaving a net revenue of
$11,156.04. This is equal to about 93§ per cent. on
the capital stock. It was pointed out that a consider-
able percentage of the amount nominally expended for
repairs was really for new construction, or to make
good the alleged faulty work in the original construc-
t 1. The president reported that the Beamsvilie

extension had cost about $j0,000. The dircctors
recommended that a dividend at the rate of 7 per cent.
be paid upon the stock of the company. This would
take about $8,000, leaving §3,155 to be carried to the
reserve  in other words, to be applied to the reduction
of the floating liabiliti®s of the company. A comparin
tive statement of the receipts for the years 1895 and
18906 was as follows: 18935, $34,084.00;
$35,277.91.  The number of passengers carried last
year wis 243,304, as compared with 230,656 the pre-
vious year, the average each day being 666 in 1896 and
648 in 1893. The passenger fares in 1896 amounted to
$29,605.35, as against $29,525.71 in 1895.  The total
wiles travetled last year were 196,006, @ slight increase
over the previous year.

There was a strong fight for office between the Myles
and the Lester factions, which resulted in the overthrow
of the latter.  The following were the directors clected.

Messrs. C. J. Myles, Ao H. Myles, W. ). Harris, R.
Ramsay, R. S. Martin, L. Bauer and John Gage. At a
subsequent meeting C. J. Myles was elected president,
Wm. Harris, vice-president, R. S. Martin, treasurer, A,
J. Nelles, manager and secretary, and H. J. Brown,
electrician.  Mr. Adam Rutherford, the former secre-
tary, has been asked to resign.

18g0H,

LONDON STREET RAILWAY.

AT the annual meeling of the London Street Railway
Company, held on January 13th, the directors present
were :—H. A, Everett, president ; E. W, Moore, vice-
president ; C. W. Wason, of Cleveland ; H. S. Holt, of
Montreal, and Thomas H. Smallman, of London. M.
C. E. A, Carr, the manager, acted as secretary.

The reports of the past year's operations were pre-
sented, and were considered highly satisfactory. Over
2,500,000 pissengers were carried in the twelve months,
and operations were conducted for 37! per cent. of the
gross receipts.

Mr. Charles Currie resigned his position as secretary-
treasnrer, owing to his removal to Lima, Ohio, where
he assumes the management of the Everett line. The
old board was re-clected, and Manager Carr was ap-
pointed to act as secretary-treasurer and manager.

STREET RAILWAY ACCIDENTS.

Tux Court of Appeals of Maryland held, in the case
of The Baltimore Traction Company vs. Helms, that
where one deliberately walks out from behind a street
car from which he has alighted, and attempts to cross a
public street without using his powers of observation,
aud is injured by an approaching car, which injury could
have been avoided by the use of the most ordinary care,
he will not be allowed to recover. The court said it did
not intend to lay down the same rule of conduct as
always applicable to the crossing of tracks of steam and
street railways, and added: “The legal duties and
correlative rights in the two cases are not the same,
and what might be negligence in the one case would in
the other, under some circumstances, be held to be but
the exercise of a legal right. It is not necessary in this
case to formulate any general rule as to the degree of
care required of persons crossing highways in cities,
for, as we have scen, the plaintiff failed to exercise any
care whatever, and seeks to avoid the legal effect of his
own misconduct by relying upon the negligence of the
defendant.”
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PERSONAL.

W, J. Hands, cecently engineer of the Electric Light and Water
Co., Gananoyue, Ont., has been appointed engineer at Upper
Canada College, Deer Park, Toromto.

Mro Ross McRenzie, formeedy of the Niagara Falls Park and
River Railway, will, it is said, succeed Mr. Georyge Campbell as
mhnagrer of the Winnipeyg road.

Messre, A M. Wickens and J. Jo Main bhave been clected on
the Technical School Bourd of Toronto to represent the Canadian
Association of Stationary Engincers.

Mr. A Jo Durdey has received the appointment of assistant pro-
fessor of Mechanical Engineering in the Faculty of Applied
Scivace at McGill University, Montreal.

Mr. James Ross, Vice-President of the Montrear Street Rail-
way, accompanied by Mre. Greaville Cunningham, Managing
Director of the company, took their departure from New York a
fortnight ago en route to England on a business trip of some
weeks,

The many friends of Mr. A, E. Edkins, Registrar of the Ontario
Association of Stationary Engineers, will be pleased to learn that
he is rapidly recovering fiom bis recent severe illness, and that
his entire convilescence is now anly a matter of time. Mr. Ed-

kins literally passed through the valley of the shadow of death,
having been at one time considered by his physicians to be en-
tirely beyond hope of recovery. A kind of Providence, assisted
by a splendid physical constitution, have, however, pulled him
through the ordeal, and we trust that for many years to come he
may be spared to his family and friends.

PUBLICATIONS.

A very handsome calendar has been issued by the Boiler In-
spection and Insurance Co. It is said 10 be the first issved in
Ontario from steel plates engraved by Canadian artists,

The Wm. Hamilton Mfy. Co., of Peterbora, Ont., have sent us
copies of their new catalogues containing illustrations and de-
scriptions of their “Payne® automatic Corliss engine, steam
boilers and other machinery.  Included in the contents of these
catalogues are several valuable tables of caleulations relating to
the operation of steam engines. A copy of these catalogues will
be sent to any address on application.

Mg. Geo. W. Epps, in remitting his subscription, remarks that
the ELECTRICAL NEWS is thoroughly up-to-date in every respect.

SADLER & HAWORTH

FORMERLTY

ROBIN, SADLER & HAWORTH

Manufacturers of

OAK-TANNED LEATHER BELTING

MONTREAL AND TORONTO

Orders addressed either to our Toronto or Montreal Factory will have prompt care.

Goods will be forwarded same day as order is received.

THE ONTARIO ELECTRIC & ENGINEERING CO, LTD.

81 Adelaide Street West -

TORONTO

TELEPHONE NO. 479.

ELECTRIGAL REPAIRS

Manufacturers and Dealors In

SECOND-HAND MACHINERY BOUGHT MD §0l) w»++ ELECTRICAL APPARATUS

for isolated Plants

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



February, 1897 CANADIAN ELEGTRICAL NEWS .

CANADIAN GENERAL ELEGTRIG GO.

(LIMITED)

Authorized Capital, $2,000,000.00
Paid up Capital, $1,200,000.00

HEAD OFFICE:
65 FRONT STREET WEST, - - TORONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. .  MONTREAL. ||  Main Strest - . WINNIPES,
138 Hollis Strest . HALIFAX, i Granville Street - - VANGOUVER.

400 KiLowaTT THREE-PHASE GENERATOR, DIRECT-CONNECTED TO JACK-SHAFT,
MoxtrEAl CoTroN Compasy, VanLuveielp, P Q.

“The Best System for the Long Distance Transmission of Energy for
General Purposes is the Three-Phase Alternating System.”--

DR. LOUIS DUNCAN, President American Institste of Electrical Engineers.

Amongst the Three-Phase Plants which we have sold in Canada are:

LACHINE HYDRAULIC, WATER & LAND G0. - - 12,000 HORSE POWER
MONTREAL COTTON CO., VALLEYFIELD - - 600 "
PETERBORO’ POWER €O. . - - g * )
TRENTON ELECTRIC CO. - - - 50 *“ “
THE ST. HYACINTHE HYDRAULIC POWER CO. - - 600 “

Eleue mention the CANADIAN ELECTRICAL NEWS when c:orresponding with Advertisers
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SPARKS.

The new plant so far ordered by the To.
ronto Electric Light Company to replace
that destroved m their recent fire consists
of 8 Brush arc mactines of the latest type,
having & capacuty of 125 2,000 C.p. lamps
each.

The recent fire at the power house of
the Toronto Electric Light Co. was the oc-
caston of an exceedingly prompt prece of
shipping  work from the factones of the
Canadian General Electrie Co. at Peter-
boro. A telephone message from Mr. J.
J. Weight reached Mr. Stephens, general
superintendent of the works, at 7.45 10 the
mormny, and at §.30 a car-load of are ap-
paratus, wcluding a 125-hght Brush ma-
chine, was on its way to Toronto, where it
arrived in time to bLe put m service the
same vight,

Apphceation is being made to the Ontario
Legistature by Alexander H. Edwards, of
Carleton Place: John B, Riley, of Platts.
burg, N. Y., United States Consul General
at Ottawa ; Thomas Henry, of Montreal,
and James Fowler, of Arnprior, for an Act
to incarporate the Lanark County Electric
Ralway Company, with power to consruct
a line of railway from the town of Perth to
the village of Lauvark, and to extend the
same to Oliners Ferry and Smithe Falls on
the south, and to Almonte and Carleton
Place on the north,

TENDERS WANTED

A Weekly Jounsl of advance snformun.
tion aud public works.

The recognired me<iuim for advertue:
ments fur * lenders”

DIAN CONTRACT RECORD-

TORONTO.

ATTENTION

Contral Station Managers

A COLDEN OPPORTUNITY

Are yvu deurous of purchaving Vre laghting Ma-
chivery, Leathier llelung, Water Wheels ot Shafung®
1f +0, v+ 0 cannot affond 19 miss thas opgartunity

Uwing to extenunns oereniiatal at ocur generating
atatn we are shliged 1o divard the alove mentioned

material
Communicate with us at once for all wlormation anc,

pantulan
THE MONTIORENCY ELECTRIC POWER CO.,
QUEREC
See anle page 2¢

WANTED

Position av Rook-keeper  or  genernl
office aswintant, with pras and clectric light
company. Am a good stenographer also,
and accustomed o reading meters ad
collecting. Three yeans expenence. Good
references.  Mddress

RKENNETH McRENZIE,
Chatham Gas Co.,
Chatham, Ont.

ELECTRICAL ENGINEERS

No. g Chonneville St

MONTREAL

Fred. Thomson, late chuef elec
trican of the Ruyal
kdectne Lo

Electrical Supplies
of all Descriptions,

Complete Plants lastalled..... ...

N o ARMATURES REWOUND
Correspondence Royal 1-H Arca Specialty
Soluted. S Dynamos and Motors Repaired

CONSULTING ENGINEERS

G.C.ROBB CuierEnGINEER
AFRASER Sec.Tres.  HEAD OFrice TORONT

“Little Giant” Electrical Turbine

SPECIALLY ADAPTED ¥OR ErecTRIC WORK.

Highest efficiency at panial gate opening.
Steadiness of motion. Eaaily operated.
i Scasitive to the action of a govemor.,
No end thrust on wheel shaft.

|
3,_ Descriptive Circular Sent on Apbplieation

2 = "LY Edtimates furnished for complete power plants,
1L TN Machine dressed gearing a specialty.

CORRESEPONDENCE SOLICITED

J.C. WILSON & CD. - GLENORA, ONT.

253 Little Giants sold to the Canadian Government.

’ - 7 i
R . & ,
B R A - A DO AN A M N AR T

N N SO m\imw\;
'\.% ) - A ' '

" MONARGH + ECONNG » BOLER
IS PORTABLE 120 S asiit sy ..
SAVES FUEL ot Sl o ri e T isrs v ===

Robb Englneering 0., L.td - Amherst, N. S.

WM. McKAY, Seaforth, Ont., Travelling Ageat.




s aas ) e 17 e N LY EY TR LW g TN T o T . VU
.,\‘.QW-‘.,W_":W‘H?b‘.\;sﬁ‘.g ‘s'ﬁ; —’3' ..“W “? A ,‘? . ) . .

February, 1897

CANADIAN ELECTRICAD NEWS

STHR [iGll[[ﬂINb'

(allenary, Locomotire ar Marlne)y Nechane
LY} l«ln'lnl Drawings Electes t?]l Arehte

teeineey Arehitectural Deanlng aad Delgue

fegg Cloll, Nallrosd, Rridge, Municlpal and

Nydrauile Englaceiinggy Vismblegy Mlalogg
4 Yrespecting) hagllch Hremedeso

The Steam Xaglaeering courss I
latended to qualify engiueers to see
cars Liconses.

Send for }roe circular and Book of
mllmouhu. nmlnx tho sabject you
wish to stady, W Box 1004

The Islernational

PAT EN Ts PROCURED ON

ELECTRICAL INVENTIONS

B,
o RIDOUT & MAYBEE, '3 F4Y.3m Topovo

Foreign Members of Chartered Instituto
of Patent’ Azenu, Bagland.

STEAM USERS

Desiring tho sorvices of COMPETENY EN-
GINFERS of any class, éan obtain
sober, intelligent and rellab.le
men, by applying to

CANADIAN ASSOGIATION
STATIONARY ENCINEERS.

J. J. YoRK, President, Board of Trade Ruild-
ing. Montreal,

111
ur “fAcme” Automatlc . . . . GUR HIN
Railwag Goach and Street Gar

For eitlier open or closed cars—made to fit any Window,

ARE THE BEST IN THE WORLD.

We also manufacture a New Special Material for Excursion or Open Street Cars,
which is perfectly waterproof, will not fade, nattier in appearance, any width without
a seam, stronger and cheaper than any shade now upon the market. Can be seen on
new cars lately erected by the Toronto Railway Co. We also carry in stock every de-
scription of Railway Coach and Street Railway Shade Clath, Goods, Fixtures, etc,

Wsite ror PARTICULARS AND SAMPLES.

Menzie, Turner & Co. v TOronto

Use OUl——=m

* LAMPS

and our other

ELECTRICAL SUPPLIES
Munderioh & Go.

é1 St, Sulpice St. EX XS MONTREAL
me Packard Electric Co., tw.

Lamps = Transformers

SOLE AGENTS FOR.. ..

Ssheeffer Recording Watt Meters

LT T ST. CATHARINES, ONT.

= (";oldie & McCulloch Co.

e LIDMITED
MANUFACTURERS OF

merover STEAM ENGINES
AND BOILERS.....

Flouring Mills (200 iiae oot Moderm tmprvemenc)y  Wool Machinery, Wood-
Working Machinery, Saw Mill, Shingle and Stave Machinery,

Fire and Burglar-Proof Safes and Vault Doors.

SPECIAL ATTENTION called tothe ** WHRBLOCK ** IMPROVED STEAM ENGINE

as deing Unequalied for Simplicity, Eficiency and Rooncmy in Workiag, and Especially
A2apted for Tlectric Ligating, Street RGways, Bte.

¢ GALT, ONT.

Ploase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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TELEPHONES G. W HENDERSON
S Elctrical Supplies e

TELEPHONE ELECTRICAL CONSTRUCTION
SWITCH-BOARDS " au smicory . - mommcmns

THE OTTAWA PORCELAIN & GARBON (0., Ltd. one™

MANUFACTURERS OF
: for all kinds of Arc Lamps, including cored
Gal'b()n POlntS and solid.carbon for incan’descent circuits.

- ALSO . .

otor Brushes and Specialties .m orcelain Insulators, Cleats, Door Knabs,
Carbon for Telegraph, Telephone © and all kinds of Pressed Porcelain for
and Electric Light Supplies . . . Electrical and Hardware Lines . . ..

ALL COODS GUARANTEED TO GIVE SATISFAGTION

TOAﬁ.ﬁEDBE TlNG

TORONTO

22 FRORT STRSET BAST THE J. G. MELAREN BELTIN(: HI MONTREAI.

Garbon Oylinder Batfteries———w

for use with Annunciators, Electric Bells, and all purposes requiring:
a Reliable Battery for Open Circuit Work.

1

Do you want is the Best. i
a Dry Battery ’P M _«SOO Always in Stock. |
Speclal Prices to Trade E

ROGERS ELECTRIC CO. : 425 Richmond Street, LONDON, ONT. }

ELECTRICAL SUPPLY DEALERS AND CONTRACTORS FOR ELECTR'C CONSTRUCTION i
]

i
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Cable Address:

SWit6h-Boards anﬂ ﬂﬂﬂllﬂﬁlﬂBOFS

"Nmpbm:._".\!oaxml.
: 749 Gralg St., |
| FIRE ALARM APPARATUS and MONTRERL
TELEGRAPH INSTRUMENTS { ragmeccvarce




