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PUTTING THE FAPER ON THE INDICATOR

BARREL.

NexT to being able to pipe up a steam engine for
indication, and getting up the reducing rig, the most
difficult thing to beginners in indication, says Robert
Grimshaw, in ** Power and Transmission,” is putting
the paper on the barrel, especially if there is  but little
time, as in locomotive indication, where it is often

Fie. 1.

essential that a card be taken at a special curve or
grade.

As 1 have had considerable experience in these lines,
especially in high speed work, I have had photographs
taken of the proper way in which to put the paper on
the barrel, not only with both hands, which ire usually
available, but with one hand, which is sometimes about
all that can be spared for the purpose, when one is
perched on the steam chest of a locomotive making 6o
miles an hour on a road that is fairly well supplied with
curves.

In Fig. 1, the paper barrel proper is shown detached
from the indicator, which is usually feasible to do, at
least with some makes of instruments. It is held by
the left hand, with the paper-clips to the right; the
little finger resists the downward thrush of sliding on
the card, the third finger and the thumb grasp it, and
the middle and fore finger aid in guiding the paper.
The latter is properly about three-fourths of an inch or
an inch longer than the circumference of the paper
barrel ; should be of middlingly stiff paper, and prefer-
ably with square clean cut edges. In any event it
should be strong enough to stand considerable length-
wise pulling without parting, and should not tear casily
from the edyes.  Being doubled so that the two lower

1896 No. 4.

corners are brought together, and these bung grasped
by the thumb and the middle finger of the right hand,
the partially formed cylinder is slid over the top of the
barrel in such a way that the doubled portion (which is
tigghtly nipped by the nails of the thumd and middle
finger) shall pass the longer one of the two clips and
the two parallel portions get a fair start in the slot
between the two clips.  Once entered, the paper is
tigghtened around the barrel so that there shall be no
slack ; and once drawn home to the bottom of the slot
the ends which have been held together are spread
apart and smoothed down flat, in opposite directions, so
that they shall not stick out and interfere with the pencil
when the drum turns.

Fig. 2 shows another view of the same operation at
the same time.

In most indicators the clips have not quite eiot .h
outward turn at their tips ; this aids in putting on the
paper readily and rapidly.  Where the paper is extra
thick it is well to unscrew the clips from the barrel and
put in a picce of paper packing so as to mike them
stand out further.

With very stiff paper and the proper distance between
the clips and the barrel the paper may be put_on without

Qhanie
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turaing over ; cach end passing under both clips and
the paper holding by its stiffness and by the tightness
with which it is pinched between the clips and the
barrel.

In Fig. 3 I show the manner of putting on the paper
with only one hand—the left. In the illustration the
right is shown holding th. ndicator, but that is because
the pictures were not taken with the instrument in posi-
tion on an engine ; if the indicator had been screwed on
to the pipe the right hand might have been cut off for
all the necessity there would have been of using it.

In this operatiun, which is most feasible with a small
barrel, a stff paper is negesspry. It is doubled up as
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for putting on with both hands, and is ;.,'r:l.\pcd by the
thumb and third {or ring) finger, but instead of the
curved paper being outside the hand it is within it. . The
partly formed tube is then slipped over the top of the
barrel and the doubled part slid into the slot and pushed
home, the grasping thamb and finger gradually straight-
eningr out with the advance of the paper along the slot,
sa that by the time the paper has been slid all the way
down, it is tightly strained and ready to have the ends
turned over if that is to be done.  Where the paper is

- b - te T

Fia. 3.

stiff enough not to require that the ends be turned over,
the procedure of putting it on the barrel with only one
hand is much like that where the flaps are to be turned
down ; a plain lapped tube is muade of the paper and
slipped over the top of the barrel, but when the clips are
reached both ends are slid under both clips instead of
only one under cach.

EXPERIENCE WITH THE ELECTRIC LOCO-
MOTIVE IN BALTIMORE.

By Les H. PARKER.

ArTer a short period of experimental work, electric
locomotive No. 1 on August 4, 1893, took up the regu-
Iar freight service through the Belt Line Tunnel of the
Baltimore and Ohio Railroad in the city of Baltimore.
A brief restatement of the reasons for adopting electri-
city in this tunnel will not be out of place.

The tunnel, which is the largest *¢ soft dirt ™ tunnel
cver built, extends from the present Camden passenger
station of the Baltimore & Ohio Railroad 2 distance of
7»330 feet north under the heant of the city. Beyvond
the northern portal the Belt Line continues through a
series of short tunnels and cuts for a distance of about
tive miles, where it joins the old main line. The main
tunnel has an up grade of .8 per cent. going north.
The heavy work that would be required ef steam loco-
maotives hauling freight trains up this grade would ocea-
ston the filling of the tunnel with so much gas and
smoke as to seriously interfere with the passenger ser-
vice.  To show how true this is, it may be said that
before the electric locomotives were put into service a
few freight trains were run through the tunnel, but the
result was that several men were asphvxiated, and it
was therefore determined not to commence even a part
of the regular freight service until the completion of the
electric equipment.

The illustration, Fig. 1, gives an idea of the location
of the t anel and of what its use accomplishes. By its
mcans a reduction of 16 minutes in the running time of
the ‘¢ Blue Line " trains between New York and Wash-
ington is now made possible, and it is probable that this
saving will be increased Iater on.  Morcover, all delays
in winter, duc to ice in the river are done away with.

Shortlv after locomotive No. 1 had been put into ser-
vice, and had given an exhibition of its ability to haul

the heaviest freight trains, it became a matter of general
interest as to how much it coukd pull and how fast it
could go.  The locomotive was, therefore, given a trial
at hauling severai of the passenger trains at high speceds,
which it did satisfactorily to all concerned.  As the con-
ditions for operating the passenger trains entirely by
the electric locomative could not, on account of teack
facilities, be perfected until the new Mount Royal
station, at the northern portal of the tunnel, was com-
pleted, it was decided to operate them in the meanwhile
by coke-burning, steam locomotives. The new Mount
Royil station will be ready during the present month,
and preparations are now being made to then operate
all trains, both freight and passenger, by the clectric
locomotives.

It was shown from the few trials made with passenger
trains that not oanly could the guaranteed speed of 3o
miles an hour be attained, but speeds of 35 and jo miles
with zoo-ton trains were possible.  An exhibition of
high speed was made with the locomotive running light
up the .8 per cent grade, and a speed of 61 miles per
hour was attained for a short time without the slightest
trouble from trolleys or motors.  Séveral of the many
exhibitions made by the locomotives in pulling heavy
loads have been described in the newspapers.  Prob-
ably the most striking was when two trains were
coupled together and hauled through the tunnel.  For
some reason the freight trains had become ¢ bunchce
on the Washington division, and when they did
through they came so fast that it was decided to e
the clectric locomotive haul them two at a time. ‘The
first composite train therefore consisted of 44 cars,
loaded with coal and lumber, two regular steam freight
cngines and a steam *‘pusher” engine, The whole
weight was approximately 1,goo tons, and was equival-
ent to about 52 loaded cars. The steam locomotives
did no work to assist the electric locomotive. The start
was made casily and gradually, but when the train was
in the tunnel and entirely on the grade, the steady,
heavy pull was too severe on a defective coupling near
the head of the train, and it parted. After coupling
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togrether again the electric locomotive started the heavy
train, and with all drawbars stretched --no slack in the
train—and accelerated it to it speed of 12 miles an hour
without slipping a wheel and in cevery way with the
greatest case. It reminded one of the start of an ocean
steamship, so noiscless was it and so free from any
manifestations other than those of mighty power. The
current recorded on the ammeter was about 2,200
amperes during the acceleration period, and, after the
train was up to speed, it settled down to about 1,800
amperes. The voltage on the line was 625. By reading
the amperes we were able to readily compute the draw-
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bar pull, and found it to be about 63,000 pounds. Al
four motors were in series, and we were, therelore,
getting the maximum pull for that current.

[t may be of interest to steam railway engineers to
know how we determined the deawbar pull exerted for
each ampere of current put into the locomotive.  The
Pennsylvania Railroad Company's dynamometer car was
secured and coupled in between the clectric locomotive
and a train of known weight,  The weight of cach car
in pounds had been accurately determined beforchamt.
The regular two-mile haul up grade was then made.
When the train was in the tunnel on the grade the pull
was uniform, as was shown in the diagrams taken on
the dynamometer car.

When no drawbar pull was recorded, the pen rested
on base line No. 1. The height or ordinate of the
freegrular curve at any point represented the draswbar
pull at that instant.  Measuring the same in inches and
subtracting a coustant and then multiplying by 4,000,
gave the drawbar pull in pounds; f.e., every inch in
height represented 4,000 pounds.  ‘The paper traveled
under the pen at a rate proportional to that of the train,
An irregular line marked No. 2.
was the planimeter record, from which was determined
the mean pull for any time.  Having, then, the velocity
or the feet per minute and the mean pounds pull exerted

Above the base line ﬁlllc same character of observations were made.

PR Sagy-4
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clectric locomotne.  Tis was undoubtedly due to the
absence of the angle crank on the electrie locomotive,
amd because its pull is wnform throughout the enure
revolution of the armature. Most ot the vibrations of
the pen shown on these curves were due to vibratwns
of the dynamometer car, which wis mounted on a single
truck.

From test No. © we obtamed the total drawbar pull
in pounds, and, knowmy the weight of the trn, we
found the drawbar pull to be 22+ pounds per ton of
weight.  Subtracting the grade pull, which, in the case
of an .8 per cont. geade, is 10 pounds, we obtitined 0+
pounds per ton as the train resistance. This confirms
the usual allowances made tor freight train resistance.
These observations were taken in September, 1893, on
a very hot day.  During the past wimter months the
train resistance has increased, due no doubt to greater
journal friction, caused by thickened lubricants, and we
find it to be from our records about 20 per cent. to 30
per cent. greater than in September.

Test No. 2 was made after we had switched off six
cars.  The run was made under similar conditions and
The

difterence in drawbar pull of the two trains would
naturally be the drawbar pull necessary for the six cars
We had their exact weight and were

switched off,
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F16. 2.-«CURRENT RECORD, BALTIMORE & O1n20 ELECTRIC LOCOMOTIVE.

during any period, we readily obtained the horse-power
developed.

Another line on the diagram showed the chronograph
record, cach of the small offsets in the line occurring
every five seconds.  For every 100 feet the train moved,
the paper moved an inch. The distance in inches
between any two of the offsets gave us readily the
velocity of the train.  Another line represented the time
readings of current and voltage which were taken in the
locomotive a push button in the locomotive being elec-
trically connected with this recording apparatus.  These
readings were numbered, so it was easy to tell the cur-
rent at any time and location.  Still another line showed
a record of the different stations in the tunnel.  From
this we determined the location of the train at any
time.

The first test showed (a) how the start was made on
the down grade leading to the tunnel; (b) how, after
the train was fully started, the drawbar pull dropped
off ; then (c) how it gradually increased as the train
came on to the .8 per cent. grade in the tunnel, and (d)
after the train was wholly on the grade, how even the
pull was, until near the stop, when the grade increases
to 1.2 per cent.  Mr. Dunbar, the oflicial of the Penn-
sylvania Railroad Company in charge of the car, showed
some diagrams of steam locomotive work under similar
conditions, and it was seen that their amplitude of
vibrations was considerably greater than those of the

thus again able to find what the drawbar pull per ton
was. It was a check on our first fgure and was very
close to it, the slight difference we found being due to
one brake on the six cars being partially set during the
first run and unknown to any one.

We had the readings of current during the first run,
also during the second.  ‘The difference of these should
show the current required to haul the six ciars switched
off. Dividing the difference in the drawbar pulls
recorded in the two tests by the difference in current
recorded, gives us directly the net drawbar pull in
pounds per ampere of current.  This was 28.6 pounds.

[t will of course, be noted that by this method we
climinated the current required to drive the locomaotive.
To determine how much this was, and to chech our
conclusions, we divided the drawbar pull in pounds
recorded in the first test by 285.6 and thus obtauned the
current that should exert that net drawbar pull. dub-
tracting this current from the current actuilly recorded
on the locomotive would give the current required to
drive the locomotive.  We tound st took 144 amperes.
As a further check we figured sinularly for the second
test and obtained precisely the same ;) t.e., 144 amperes.
So at any time now when hauling a trimmn with the four
motors in sertes, o we take the current indhicated on the
amperemeter and subtract the 144 amperes needed tor
the locomotive, and multuply the remander by 28.0, we
have the total net drawbar pull i pounds ; and i we
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divide this by the drasbar pull per ton, we get the tons
of load we are pulling,

From the results obtained above we are able to show
the current and deawbar pull at any moment while
accelerating a train.  The curves, Figs. 2 and 3, explain
themselves very fully.

The acceleration curve, Fig. 3, was obtained in a
rather bumorous manner. [t was necessary to have a
means of marking the Jocation of the locomative at the
end of cevery interval of two scconds. It was first
attempted to count the number of incandescent lamps
passed in cach interval, as they are 15 feet apart, but it
would often accur that the interval would end when the
pointer was at some position between two lumps, and,
therefore, it was impossible to estimate atccurately how
far we were from the next lamp,  Some one suggested
dropping something a® « marker on the track at the
expiration of each interval.  That suggestion was fol-
lowed by a large number of others as to the nature of
that ** something.”  ‘The roadbed in the tunnel is very
durk colored in the dim light and is rock ballasted, con-
sequently the ** something ™ should be light colored,
non-breakable, and what would not bound out of place
when dropped.  Some one then suggrested a handful of
flour.  This was adopted and

There were hauled through the tunnel 353 trains.

Average weight of train
" time of teip

current

Distance of trip, .

1,095 tons,
20 minutes,
986 ampreres,
4 miles,

Total engine travel g2

. " [ " i‘“‘. b L. . .."75(, "
Actual time consumed for above service 118 hows,
Lile time for month .. 026 **

It is customary to consider an engine with steam up
as equivalent to six engine miles for each hour it is idle,
so that for comparison, the actual mileage mide by the
cagrines must be incrensed 6 x 626 = 3,736 wiles.

The large charge of labor at power house will be the
same for one, two or three locomotives in service.  The
items  coal, water and maintenance  and the expense
on locomotives increase with the number of locomotives
in service.  If we assume this increase to be propor-
tional, the total expense and cost per engine mile are
as follows :

Engine Cost per
Total coste miles,  engine nule,
For one locomotive, .. 82,180 10 30108 So.423
¢ two locomotises 2,875 10 10,330 278
* three ' 3304 50 15,504 23

it was soon tried. [t was all

49000

right for slow speeds, but at
16 feet a second it was impos-
sible to prevent it from blow-
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ing away.  Having procured a
large supply of flour, perhaps
20 pounds, and wishing to

make use of it somehow, some
one volunteered the suggestion
that flour and water made
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dough, and that a doughball
was light colored and that it
would not bound, ete. It was

g

Tees ~av

8
Amperes 1 Inch - 20
g

decided at once to use dough-
balls, and they were the mark-
ers used in determining  the
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distances travelled in cach in-
terval, as shown on the curves
in Fig. 3.

When it comes to a come-
parison of the economy of clec-
tric and steam locomotives it

Distance per Interval, In feot.
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short time.  One great inci-
dental advantage? of ‘electric
locomotives in tunnel service
is that they are smokeless,
This is an importanmt moral consideration, but one which
can hardly be computed in dollars and cents.  But it
may be of general interest to know how the actual
operating expenses per engrine mile of the electric loco-
motives during October, 1893, compare with those of
a prominent and lIarge eastern railway for the same
month.

Fi. 3.

For the operation of the Baltimore & Ohio tunnel
power house for the month of October, 183, the item-
ized expenses were as follows :

Labor Si345 70
Coal (81,35 per ton), 400 ab
Qil and waste 131 20
Water. 30 06
Mamntenance 25 42
Totad . L. $1,974 00
The expense on electrical locemotives was ¢

Motor engineers $:00 0o
Qil and waste 1210
Total S212 16

Total eapense $2186 10

10
No. 1. Current and Draw Bar patl,
2. 2 Acccleration- feet per fnterval of two seconds.,

ACCELERATION AND CURRENT CURVES, BALIIMORE & OO0 ELECTRI LOtOMOTIVE.

9 0
Street Rallway Jocmzl

The steam railway records referred to above are for
Qciober, 1893, and may be briefly abstracted as follows:
STEAM LOCOMOTIVE PERFORMANCE,

Fastarn Western  Central  N.& W.  Entire
o, X duivision.  dinisien,  division.  division. tine
Laxcomotives in senice . 24 .7 13 EH ty
Average oo, ne mlln‘!Ft inservice 2,814 2,900 2,39} 2,308 2,70
Average vent per ehgine mile @
f.u)en:c! engines 1926 1666 L1629 1832 1
l:ve_xghg . 2472 3646 328 201 014
Switching 14%9 1659 1328 1433 1897
\\.-uL o L23.1 2243 L2017 I E21YY
Total " 08y L2193 .21 1297 L2098

From the figures given above it is seen that the actual
operating expenses of the electric locomotives for that
particular month are about the same as for the freight
locomotives on the steam railroad ; i.c., 23 cents per
engine mile.  The service of the electric locomotives at
that time was only about one-third that which it is
expected they will have to do when the passenger ser-
vice is taken up and the line extended the full distance.

As originally intended, a method of using to advant-
age the power of the station while the electric locomo-
tives are idle is soon to be incorporated in the plant,
Under the new conditions the cost per engine mile for
the clectric locomotives will be far under that of steam.

A comparison of the efliciencies of steam and electrig
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locomotives shows slightly in favor of the clectric,.  Ob-
servations made on French railways and on the l’cnn-
sylvania railroad  show that about 43 per cent. to 3
per cent. only of the indicated horse-power of ste: un
locomotives is applied to hauling trains,  The efticiency
of the Baltimore & Qhio plant is in the vicinity of 6o per
cent. to 03 per cent. under normal conditions.

A word may be added as to our experience with the
overhead conductor system.  The conductor in the tun-
nel has now been in position for nine months,  During
all this time coke-burning locomotives have been used
for passenger service, with the consequent presence ol
a good deal of gas and vapor.  For the first six months
about hall of the conductor was constantly wet from the
drip due to leaks in the masoney,  This vccasioned a
muddy, slimy deposit over the insulators and a consid-
erable portion of the conductor. The porcelain insul-
ators are almost entirely obscured in some places by
this deposit and that of small particles of carbon given
off by the locomotives.

Current was first turned on the line about three
months after the tunnel structure was erected.  The
leak to carth was at first 21 amperes, but, in i day or
two, this droppcd to about four amperes  the present
leakage. The inside of the conductor was coated with
a combined deposit of rust and  wuddy sediment.
Heavy currents were taken from it by the contact shoe
only with difliculty and the presence of much arcing,
heating and showers of sparks. It was found imprac-
ticable 10 run on this surface. By applizations of
kerosene and frequent scraping with special shoes, a
direct contact of the trolley shoe with the conductor was
made possible.  Although a single contact shoe then
worked with little or no sparking, two shoes in tandem
were adopted.  Their operation through the conductor
is smoother, and the contact over muddy portions of it
is more nearly positive. At intervals of about three
weeks the conductor is treated with kervosene, and
brushing shoes are run through it, about one or two
trips with these brushing shoes being all that is neces-
sary.  This serves to prevent the further accumulation
of rust and to remove the sediment from the contict
surfaces.  An inspection shows a smooth surface over
which the shoes run.  Contact with the metal is seen to
be in high spots and thin lines, which are slowly
increasing in extent,

No considerable sparking now occurs, except at the
wet places, where it is occasioned by the presence of
witer and sediment.  With the exception of three
places, about 200 feet long cach, the conductor is at
present dry.

The bolts to the arch of the tunnel are both galvan-
ized and painted.  They show no signs of rusting.  The
painting has, in general, protected the surfaces of the
conductor and channels.  The sides and top of the
inside of the conductor are coated with rust.  Most of
this is hard and close grained ; some ot it, however, is
flaky. In no case is their apparent a reduction of thick-
ness of any of the ironwork, due to rusting.  Outside
the tunnels the conductor is in uniformly good condition.
It adapts itself to changes of temperature without
trouble. The inside of the conductor is coated with
rust, but in no case has there been any trouble from it.
The deposit appears to be very light.  There was at no
time any sparking between contact shoes and conductor
outside of the tunnel.

CANADIAN ELECTRICAL ASSOCIATION.

Further progress has been made during the last
month by the Execcutive of the Association with the
arrangements for the annual convention in June,

The full list of p:xpcrs has now been arranged for, and
the .subjccts‘ to be discussed are of a diversified and
highly mu.rcstmg character. The committee have been
fortunate in securing the use of the council chamber of
the Toronto Board of Trade for the day sessions, and of
the Rotunda for an evening meeting. Al familiar with
the handsome building of the Toronto Board of Trade,
will agree that no more desirable accommodation could
be found in the city for a gathering of this character,

Arrangements for the entertainment of visitors to the

convention are under way, and there promises to be
nothing wanting to make the occasion compare favor-
ably with those of like character in the past.

The exact dates for the convention have not yet been
fixed, but in all probability they will be Tuesday,
Wednesday and Thursday, the 16th, 17th and 18th of
June.

Put these dates down in your memorandum book and
keep them free from other engagrements in order that
you may participate in the pleasure and profit of this
convention,

Applications for membership in the Association are
coming in to the secretary.  If you are not a member,
see that your name is corolled before the June con-
vention,

AN ARC LIGHT CONNECTOR
A new and useful device in the shape of a connector
for the prevention of open circuits at the loop wires to
are lamps is about to be placed on the market by Messes,
McGill & Battle, of ‘Thorold, Ont.  ‘The article is the

fiest of the kind upon the market, and will be welcomed
as one

by all clectric light companies of the most

necessary and useful devices inare lighting. 1t allows
the wire to swing in any direction at the loop without
any danger of breaking.

ulhc cut below, which every electrician and centreal
station manager will understand at a glance, gives an
accurate dc.sulplmn ol the device. A\ is the glass
insulator upon the cross-arm, Bis the lne wire which

NS

J
‘b f//’

\\\\.‘u \.\\

i
285

nr.
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passes through o slot in the connector and around the
insulator and is tied, G is a set screw holding the wire
B in stot, Cis a hard rubber insulation between glass
and connector, D is the cap of connector held in place
by screws F, 12, in base of connector, 11 is a oy soldered
to wire | looping to lamp, K (Figs. 2 and 3) is the ball
head of lugr working in the socket in base I, ] is a spring
resting on head K to insure contact.

The General Electric Co., of New York, and the Westmghouse
Electric and Manufactuning Company, of Pitisburgh, Pa., who
have been spending something like half a million dollars cach
year in a leyal fight over patents, bave come to an understandingg
with each olhu‘, whereby hostibties will cease, and the large
amount hitherto spent on litigation will o into the pockets of the
companies.  The only persons who are likeh 1o find favlt wiath
this senlement are the Iawsers. They on the other hand huee
longe been living in clover, and of at all thofty have ansple Lud by
for i cuiny day.
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AT the present moment there are, that
we know of, certainly three towns in
Ontario ilone, that are seriously con-
sidering the question of municipal control of clectric
lighting plants ; and in all three of these towns there is
in actual operation a plant owned by a local company.
Furthermore, in two of them the machinery is run by
water power.  Inquiry was made as to the reasons why
the authorities were contemplating a step which has been
so much discussed, and which is actually an unsolved
problem in social science. It was pointed out to them
that it was hardly a fair thing to take business out of
the hands of private companies who were really doing
all they could to grive good service, and who had inyvested
large sums of money in plant that would now become
greatly reduced in earning capacity.  The usual argu-
ments as to the impracticability of 2 corporation running
a piant as cheaply as a private individual, and as to the
general immorality of the idea on principle, had been
thoroughly thrashed out, and still the question scems
likely to be settled in favor of municipal control in all
three cases. It is really worth while making a careful
inquiry into the circumstances which influence such a
decision, in order that central station men may  guard
themselves against further applicanion ot a principle
which means loss to themselves.  Itis worthy of special
attention that the chief reasons in all three cases are
given as (1) high prices, (2) poor service. A reference
to the clectric companices is met with the answer that it
is impossible to run their prices down lower without
actual loss ; and as to the quality of the light, they do
the best they can.  Repairs cost a lot of money, and
their incandcescent service is not very remunerative ; so
that if they cannot make a fair amount out of the street
lighting, they might as well go out of business.  Ulti-
mately, the whole thing narrows down to the clectric

Central Station Design
and Mazagement.
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company saying that they are doing the best they know
how, and the municipal authorities remarking that that
may be very true, but that the electric company’s best is
not good enough.  Municipal councils are beginning to
wonder why they should not only give franchises to
operating companies that constitute practical monopo-
lies, but also give contricts for street lighting that will
actually enable operating companies to go into business.
As to the impossibility of running prices down lower—
that is in many cases entirely the fault of the central
station men.  Their stations are designed and operated
with almost no regard to general principles; no general
plan seems to be formulated as to their business policy,
and the management takes no interest whatever in study-
ingr those conditions under which their plant will operate
to best advantage.  In another place in this issue is a
paper on incandescent lamps, which shows clearly that
it is as important to select a lamp with reference to the
conditions under which it will be required to operate, as
it is to select a horse with regard to its work. This
same principle should be applied very extensively in
clectric lighting business.  Any combination of machin-
ery—steam or water power—and electric can do the
work for which it is intended at a lowest cost. A better
proportioned combination will be able to work more
cheaply than one not so carefully designed; but what-
ever the combination is, there is some minimum operat-
ingr charge to which it should be the aim of every man-
ager to limit his expenses.  Unless he studies his ma-
chinery and business, he will never do this; and until
clectric lighting and power business, from the fuel heap
right through to the last detail of construction, and in-
cluding the business theory, be carefully studied by the
man in charge, the municipal control idea will gain
ground.

As illustrating the results of poor designing and inex-
perienced management of a1 central station plant, we
may mention a plant in another province that has re-
cently been re-modelled by an electrical engineer of ex-
perience.  Machinery to the total capacity of 1,500
lights was installed in a town of 6,000 inhabitants, with
no competition from gas, or rival clectric company.
The fuel used was slabs and refuse from a lumber mill
near by, with a small amount of coal to help out.  The
lumber had of course to be bought at a small price, and
carted, and the calculation was it was worth taking its
fuel value into consideration; coal at $3 per ton.  This
plant has been in operation for six years, with really
excellent engines and dynamos, and the electric company
has during that time paid a man a good sum 10 run it.
The staff has consisted of an ‘‘clectrician,” as he is
called, who is a very fairly well posted man, according
to his gencral education ; a very fair engincer and fire-
man, and an outside lineman. Aand the result has been
that during six years, with all these advantages, the
plant has not carned one cent «bove operating expenses.
At different times the company has ecmploved engincers
to advise them what to do—engineers of steamboats ;
engmeers of plants in the neighborhood, and they have
always had the chief engincer of 2t very extensive factory
in the same town to callin,  These men have examined,
and talked, and suggested, but no better results have
followed. At last the company called in an experienced
clectrical engineer, and placed themselves entirely in his
hands, and the result was that the method of operating
the entire plant reccived attention, as well as the in-

dividual machines , and the new system of operating
effected a saving in fuel equal to almost 1,000 s, of
coal per night, besides many other smaller amounts
which were saved in various ways. Taken separately,
the various machines- boilers, engines, dynamos—were
all doing very well, but taken as an clectric light-
ing plant, they were doing very badly, simply because
they were not caused to work together, You may
hitch four horses to a wagon, and although they may be
all willing and strong, they will all pull in different
directions and do no good if driven by less than a horse-
man- but let that horseman take the reins, and see how
he pulls them together ; sce how he makes each do its
fair work ; and see how they become --not four horses
and a wagon, but one team.  And is it to be supposed
that the manager of an clectric lighting business
requires less eaperience, and requires less study in his
business, than a *‘ sport” does in his?

One of the troubles in the above plant, and one which
was of course irreparable, was that the original design
was most ill considered. The designer was a man
whose business was general milling, lumber, ctc., and
who, because he read a book or two on some electrical
subject, considered himself—and was thought by others
—to be an electrical engineer. He had an interest in
the plant himsclf, and certainly took great interest in
getting everything of the best, and putting it up well.
Arguing on the principle that, if ten lights go to the
horse power, a 100 h. p. engine will be required to run
1,000 lights, he in the first place bought about 30 per
cent. more engine power than he has ever required.
This amounted to quite $1,600 unnecessarily spent. He
certainly was quite right about 10 lights to the horse
power; but not being an actual electrical engincer he
did not know where theory should be discounted by
practice. Knowing suchalot about clectrical machinery,
he was of course quite able to Yook after himself ia the
clectrical market, so he bought, on hjs own responsi-
bility, four D. C. machines of different makes and
different sizes (presumably because they were cheap),
and operated them, two and two, on the three-wire
system.  One pair was compound wound, the other
shunt, and what is of importance, their characteristics
were not the same.  But *“characteristic curves ™ are
beneath the notice of the usual run of ‘‘clectricians,”
so these machines were made to run together, being
about as well suited to the work as a horse and cow
are to pull a buggy. The town was wired up most
scientifically, with feeders, pressure wires, and mains,
but experiment showed subsequently that the pressure
all over the system varied at the lanips from 108 volts
at full load to 120 volts at light load; and our **clec-
trician” could not understand why he could not get
‘‘decent lamps --he paid enough anyway.” Being a
mill man himself, he knew cnough to keep his engines
in good order, and to get good steam, but not having
any experience i electric business, he did not know
how to muke his plant run properly, and that was of
more importance than muking only his eagrine do so.
Here was 2 man with long practical experience, level-
headed, and intelligent in his own business, who
could’nt run an clectric light plant with success.  And
an clectrical specialist, with possibly less mechanical
knowledygre and experience, made large sivings,  \Why ?
He had studiced electric lighting as a business, and the
other man had not.  As to the original design of a cen-
tral station, it is worth pointing out, that n man pro-
posing to build a $2,000 house generally employs an
architect to make plans, specifications, cte.; but the
same man when embarking in an electric station, of
which he knows far less than he does about building --
costing perhaps $8,000 10 $10,000  buys and runs cn-
tircly on his owa responsibility.  Can it be wonderced ait,
that under such unfortunate circumstances, central
stations cannot lower their rates, in order to discredit
the municipal control iden ?
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THE INCANDESCENT LAMP,
By GrorGE WinTk-Fraser, k. k.

Tur mvention of the meandescent Lump, as used towday, wias
the necessary consequence of the discovery, that the passage of
an clectrie current thromgh o conductor eauses heat in that con-
ductor.  The phenomena that we eall *heat “and “hyght ™ are
presentations of the same fuct in different degre they are the
effects produced on our organs by etheric wines of diflerent
lengths, but stll by ctherie waves, amd itas, to a0 certiin ex
tent, within our power to pencrate waves that shall produce
cither more heat and less hght, or more hght and less heat. M
ter s brought to a state of * mesndescence when ats giused to
a heh heat o bar of ron s meandeseent ina degree when red
hot, and in o gher degree when winte hot, and ot requires &
higher temperature 1o produce meandescence than to produce heat
ontv.  Thus, when st was discovered that the passigre of a current
throwgeh o conductor caused heat an that conductor, it was but a
step m the same direction to conclude that ncandescence wyln
be produced in that conductor by the passagre of more current,
and when the law governmyg the relation between current and
temperitute was eaperimentally formulated, then the incandes-
cent Laup beeame @ fact o the abstract. As the vesult of longs,
pamsiaking and most expensve  study and  experement, Mr.
Edivon, Mr. Swan and others, brought it out of that donan acd
wade 1t fact i the conerete,

This law as expressed thus: Hovanes as C2R 5 orm words :
the heat generated vanes dicetly as the first power of the resist-
ance and the second power of the current, and the obvious Je-
ducton is that, granted a targe enough current or 2 high enough
10e, any temperature may be produced in a conductor until
it actually melts.  Iron can be brought 1o o bregeht white heat at
temperiature of about 2500 I, but even at that lugh temperature,
althoupzh stis ina state of incandescence, its ** luminons rdiation™
{or that which affects the optic nerves as *light ) is oaly about 5
per cente of is total rdation-- the other g3 per cent. beayg wone
luminous mdiations ¢ in fuct, before a temperature can be reiched
at which its luminous radiations would be at all considerable—it
melts,  Suniliarly with other metals that were eaperimented with,
except platinum, and virouas plazinum alloys.  These latter were
much used in the cardy part of the nunafacture of incindescent
Iamps as havaye achiggh resstance and a0 ngh meltung pont,
reachings a state of very high incandescence before attaining that
temperature, - A%, however, these metals oxidize rapidly when
eaposed mastate of mcandescence, to the aar, it became necess
sary o enhier enclose them in o vacumn cliiunber or in some
receptable whence the oxagen had been eacluded and replaced
by some other gas, such as hydiogen or nitrogen.  Platinum,
however, was expensive, and ustsuited in other ways for lamp
filaments, and finally the whole matter resolved into 2 seaaen for
~ome material which would fulfil four conditions ¢ (a) be capable
of beingg heated 10 2 high temperature without mcltings or sensibly
volatilizing 3 (b) possess a high spedific resistance 5 {¢) be capable
of beaye shaped anto a convement form : (d) be reasonably mex-
pensive.

The fact upon which is founded the commercial application of
clectacity to incandescence lighting is that caibon is a substance
that fills adl those conditions fairly closely. Tt can be heated, ina
vacuum, 10 a point pechaps evea hagher than the mehingg pont of
platinum, without suffering any very rapid deterioration § it pos-
sesses avery high clectrical resistance, in certain forns at s
capable of being casily manipulated and shaped, and intrinsically
it s ameapensve.

The problem was, however, by no means solved merely by the
discovery that carbon was the best matenal touse. There are
very many substances which are capable of carbonization—woeod,
papes, thread, stk and others: and these required to be tested in
vanous wavs, and by different processes, betore beconnngg sunt-
able.  After bang properdy carbomized they had to be perfectly
protected from contact wath the atmosphere, otherwise the oxygen
present therem would cause an amedinte combustion of the ear-
bon.,  The production, and which was more difficult, the munten-
ance of the vacuum, was a most compheated matter. The
chiamber must be of one smple matenal, otherwise ar would leak
i through the Jom. This difficulty was met by the use of an all-
Klass bulby, from winch the awr could camly be exhausted.  The
fnent pomt was 1o Jeid the current in through the glass to the car-
bon without letting the air through the holes.  Platinum wires
solved this, because they could e sealed or cemented to the
plass; and as platinum and  glass possess very closely the same
coscficient of expanvion and contraction, thas cementingg would
not not be hroken when the current was lowang. . Sothat, speak-
g geserally, an meandescent lamp requires & carbon Bilament,
caclosed i an ol glass baib, from which all the air hias been exe-
hausted. and through which the current s lead 10 the enclosed
varbon by means oib\ cry thn platimum wiges sealed to the glass.

The provess of carbomzaton of the filamentary matenal may
veny conmderably affect the fimshicd praduct. The temperture
o which the raw matenal in expased detenmines s density, it
clastiny, s clecincal resistance, its duratulity, and of course the
uature of the raw matenal stself prmanly deteamnes ats value as
a filament. Datferent manufacturerss use widely different matenals,
and very vanous processes, and it s very reasonahly o be ex-
poctad that thenr sesults will alse vary wadely, as, in fact, they
actually de. One provess will resalt an the producnon of a hand,
dense tilament of avery graphic nature and Iasting qualuy, while
another will sum out a softer one. which, while perhaps attmng
a higher state of incandescence for a tme at & less expenditure of
encrgy. will divntegrate more rapadiy and Iasta short ume. The
vomparative values of the different products can only be estab-
Lishad by actual tests, and v a very careful tabulation and sum.

marization of resalts, and it is greatly to be deplored that the
cconomics of the incandescent Limp, which s the actual ruson
d'etre of the central station, should receive so little study at the
hands of electrical men,

The design and construction of a generitor s the subject of an
imniense mass of technical literature, studied by the whaole electrie
cil profession, with the result that we have dynamos working at
an clectrical efliciency of g6 and 97 per cent. How many study
the incandescent lamp 2 1t has been observed to possess a lumie
nous cfliciency of about 3 per cent. only, i e, it wastes 32
times as much energy as it turns to useful account.  Most con-
scientious enpineers and clectncians study how to mihe the best
use of their coal, their engines, thewr dynamos, therr hnes,  How
many study how (0 make the best use of their lamps 2 and yet
neither boiler, engrine, dynamo, o1 lines would have any existence
were it not for those little 25 cent lamps.  The factis, it is not
properly understood, that there is just as much to study in the
Iamps as there is in a dynamo or in & steam engine, and that just
i much morpey can be lost every year by injudicious purchase, or
by haphazard operation of Lunps, as by the same maltreatment of
any otherapparatus.  The loss oceasioned by oneindifferent lamp
is no doubt insinificant, but if that sum be multiplied by, say—
1000, which would be an average sized installation, it would mount
up, in the course of & year, to a startling sun.

Without deseribing the processes in the manufacture it will be
sufficient to give the results of many tests made by different ob-
servers n both Europe and on this continent, on all kinds of
lamps, and ander all condititions of service ; and thence to deaw
conclusions which will sugzest the proper way  to purchase and
the proper way to run them.

A manufacturing company, when selling lamps, generally grives

antees as 10 their candle-power, their wattage, their voltage,
Assumings a penceal case, these guarantees will be for
16 candle power Ltrips, of 103 volts cach, requiring an expeadis
lre of 3 watts per candle, and an averge life of 800 hours.
Now, this guarantee is understood usually to mean that if these
lamps are operated at 104 volts each, they will give 16 candle
power cach : will require an expenditure of 63 watts each, and
that they will last, on an average, for 800 hours of use, during
which time those 16 candle powers and 63 witts remain so. A
proper set of tests will, however, show that as s matter of fact
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these quantitics by no means retain their onginal values during
the life of the lamip, and that as it remains longer i use it's candle
power  decrensess it's wattage increases both relatively and
absolutely, and that i it be desired to keep it up to its rated
cvandle power, its 1ehtage mast be considesably raised.  These
are all defects which scem to be necessarily inhierent in some de-
gree in every lamp, and quite impossible to cradicate entirely.
The most intelliggent manufacturer endeavors werely o minioize
cvils which he cannot aveid ; and the intelligent operator will
study those conditions under which apparatus, which s necessars
iy and adoi edly imperfect, can be operated 1o the beat advan-
tagze.

Here s a diaggream constructed from a farge series of tests made
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Diacray Ho—CURVE SHOWING DECREASE OoF CaNbrLe POWER
Durine Lire OF Laxr UNDER QRIINARY OPERATING
CoNpITION

by a well-known authonty an lamps, showing, (for everv superior
makce) how the candle power diminishies as the lamp grows older,
pranung that the voltagre s kept constant all the time as it should
be.  When new the lamp gave 16 ¢, p.. when it had bumt for 100
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hours the oo pe bad fallen to about 15 copoe at 200 houts o g,
and so on until at Soo hours, whithis the life generally gaatan-
teed by the makers, it gave no mote than about 11 ¢ p., and
this, remember, for a superior laump operited under ideal, laboran.
tory conditions.  What would happen to the same lamp operated
under the ordinary  central station conditions of 4 very varying
voltage is shownin dingram 2, Here it will be seen that the
tamp falis 10 11 ¢ pe 500 hours teurve Al Curve Bl is from an
ordinary commercial lamp, acither specially good nor very bad,
and it ix seen that it reaches 8 candle powes at 6oo hours, {cunve
B).

)lf this were the only matter that went wromg with lamps centeal
stations might not care so muchy, for the decrease i candle power
would appear to affect only the customer. As a fact, however,
central stations have a very  considerable anterest in this depre-
ciation, for the longer a lamp is continued in use, the more power
does it take, relatively to run it. Dinggram 3 shows this absolute
increase of wattage,  Curve Ais taken from a g wiatt lamp, B
from a 3 watt, and it will be seen that the former running the first
500 hours of its life has runat less thin that wattage, but that after
that period it has run up to quite as much in excess. Curve B is
even more instructive. This lamp has started at 2.8 watts (less
than rating) has come up toits rating at about 230 hours, and
from that time up to oo hours hias continuafly required more and
more energy per candle power to keep it running until that ayze,
such ¢. p. as it was given required 3.74 watts, almost 25 per cent.
wmore energy per candle power.  Curve C isfrom a 3! watt lunp,
such as is very generally installed in all sized plants throughout
Canada, and is very similar in every way 10 Curve B, showing
that such increase of wattage is not accidental, but is to be ex-
pected in all lamps,  In thislast curve it is scen that at 9oo hours

el
X8}

4o

A
//

v

/

2. €

> : F . -

°
if 38 s f 2 8 g8
= - I RS o~
DiaGrAM L —CURVES SHOWING INCREASE OF \WATIS PER
Caunt Powrr ww Lave Grows Ouorg.

the lamp actuadly requires an expeaditure of 16 per cent. more
encryy per candle power than it was guarmateed for. In=a Jooo
light plant running for ten hours every aight with coal at §3.00
per ton, this excess at Qoo hours will mean So cents oxXtra per
nigght, or $288 extea per year: if the lamps are to be kept at their
proper candle power.

1 would particularly point out that these values of wattage per
candle powers are average values.  Look at Curve C,at 900
hours the wattage per candle power is 3. Now this means that
when the lamp has been used  for goo hours the total cnenny fur.
nished 10 that lamp during its oo hours of life has been so great
that it amounts 10 § watts per candle power hour.  This lamp was
sold as a 3% wait lamp, it however requires half a watt more per
¢. p. during 9oo hours, and if it were burned longer would require
continually more and more until it broke, s to the candle power
of these Iamps at 900 hours A had diminished 10 134, Boae
C pee € 031y Cops vo that taking their whole life, not one \.)f
these lamps had given an average candle power cqual to their
rating. A had given an avemgze candic power during 9oo hours of
130 Bof 124, C of 1y o p. - Now all these resulis were oblained
on ataal circuit where conditions were very closely such as wave
the lamps 2 fair chance.  But on a regular commervial circuit the
voltage will vary considerably with the load.  Transformers will
vary—the very best of them: " at least one per cent, between full
and no load.” The branches, mains and feeders are always so
calenlated that a drop of 207 3 per ceni. more between full and
no load is allowed for, so that it will usually happen that Iamps
arc subjected 10 a variation of atleast 3 per cent. voltage, i c..
they are fiable 1o run at § per cent 100 high a pressurc.  Now this
2 condition it no ordinary commercial lamp witl Mand for

long and giunta ats candle powets Diagram g shows the gesults
of running Lunps at too Jugh @ pressure, amd s tahen from an
actual series of testse A 10 L pe 108 volt Lump was run at that
pressure, iand at goo honrs had tallen to about 11 ¢ pa @ similar
Lunp was tun at 110 volts two per cent. tow lnghe and gt that
age had fallen to a batle loss; tunmmngg at 112 .0r 3 per cent.
high reduced it to 11 Gopeat 430 hours, at 11g ot 6 per cent.
hagzh, cansed at o deop to 1 Gopeat 3oo hours, when st ioke, ot
110 volts or 8 per cent. Ingh, causedat to drop 1o 13 ¢ p. at 200
hours, when it burnt ont,  “Tlas lamp was the ordinary 34; watt
lamp, and fairly represents the candle power on the langge majority
of cirguits an this countrys The diggram shows the great neces-
sity of heeping the pressure as aearly constant as possible oves
the whole distribution system, and inadentadly ot leads toacon-
sideraton of @ very portant matter, with which @l central
station manigers should familianze themselves,

-

(Concluded in Neat Issue.)

Mr. Samuel Edison, the fathier of Mr, Thos, Edison, the imvemt-
o1, died at Norwalk, Ohio, aged 92 years.

Mr. 8. Potter has been appomted chief engineer of the new
street railway power station at London, Ont.

Mr. H. A Moore has been appointed general superintendent of
the Trenton Electric Co., with offices in T'renton.

Mr. M. Neitson, of St Thomis, Ont, hias been appointed
assistant superintendent of the St John Street Railwaye.

Me. F. H. Badger, manager of the Montmorency  Electnie
Power Company, returned recently from a business trip to New
York.

Mr. Granville C. Cunningham, managing-director of the Mon-
treal Street Radway Co,, has recently retumed from o trip to
England.

Mr. J. W, Kammerer has lately returned from the convention of
the Stanley Manufacturing Company™s represematives at Pitts-
ficld, Mass,

Mo W.OTL Jennings, Mem. loste Co E., consulting engincer,
has removed his office to the Molsons bank building, corner of
King and Bay streets, Toronto.

Me. Barren, of Toronto, a member of the Canadian General
Electric Co., has been appointed manager of the Branford Streect
Railway Ca., in licu of Mr. Madden, who recemly resiprned.

Mr. J. A. Kerr, of Peterborough, has been appointed clectrician
of the Galy, Preston & Hespeler Electric Railway in succession to
Mr. Lo, who has accepted a0 position with the Toronto Junction
Railway.

The employees of the Galt, Preston & Hespeler Street Railway
Company presented Mio WL A, Lea, the retiringg electrical super-
intendent, with a gold-headed cane, handsomely cugraved, and
a large marble clock.

Mr. A. J. Nelles has resigned his position as superintendent of
the Hamilton, Grimsby and Reamswille Railway, and has been
succeeded by Mr. Clyde K. Green, clectrician, Me. Mex, Wilson
continues as assistant-superintendent.

Mre. Fo WL Waeren, manager of the street railway at St Joha,
N.R,, is announced to have assumed the position of greneral smane
ager of the milways controlled by Mr. James Ross,  Mry Neilson
will probably succeed Mr. Warren as manager of the St John
ra'lway.

We regret to announce the death on March 1oth, at his resi-
dence in Brooklyn, N.Y., of Mr. Nat. W, Prait, President of the
Babcock & Wilcox Co.  Mr. Pratt was bom in Baltimore, in 1832,
of old American stock : the families on both father's and mother's
side settled in Plymouth County, Mass., in 1830, The father,
William Pratt, was during the war, superintendent of the Burnside
armorics, in Pravidence, R, Young Pratt entered the employ
of the firm of Babcock & Wilcox in 1570, His energy, cagineer-
ing ability and remarkable business qualifications won the confi
dence of his cmployers.  In 1881 the Babeock & Wilcox Lo, was
onranized as a corporation.  He became treasurer and manager
of the new company, retaining the position unti! at the death of
Geo. H. Babcock, in 1893, he was clected president. Combining
cngincering knowledge and inveative genius with extrtordinary
business qualifications, 10 his efforts was Largely due the wonder-
ful success achieved by the Babeock & Wilcox baiier througchout
the civilized world. A ilusteatings his vensatility o In 88§ he
became consultingg eagineer to the Dyvnamite Gun Co. Under his
desiprus and patents the first successful dyanamite gun was bailt.
It was with this gun, 8 inch caliber and 6o feet loag. that the
experiments in throwing aerial torpedos was conducted at Fort
Lafavette, N. Y. Ry his extraordinany sagacity and sound busi.
ness judgmient the business that engrossed his life from a vens
small beginning developed and grew enormously, and the best
monument that he Ieaves behind him is the worklowide fame of
the Babeock & Wilcox boiler. Mre I'ratt was noted not only for
his sound business judgzmient and remarkable eacney, but also for
his generosity and kindness of heart. Even his business oppon-
conts admired him for his singalar aggressiveness as applicd o
husiness, and by all with wham he came in contact, both at home
and in trade, e was universally loved and admired.  Mr. Peatt
leaves an aged father and wmother § alvo a wife and thiee children,
He was 2 member of the Amencan Socicty of Mechameal Engme.
cen, American lnstitute of Mining Engincers, Amcrican Naval
Institute : alve a member of the Engncers’ Club of New York
Cuy.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

¥ -Sevretanss of Mswistions ate requested o forward matter for pubh
cating 10ty Depastmirnt 6ot tater than the sail ot each stosate,

TORONTO NO. 1.

At a mecting of loronto No. 1, held on March 4th, a
paper was read by Bro. Joha Fox, on ¢ The Artificial
Production of lce.” During the cevening gold-headed
canes were presented to Bros, James Huggent, Eo ]
Phihip and Geo. Fowler, 1n recogntion of their services
in connection with the new hall.  Four new members
have recently been initiated.  On Wednesday eveuing,
Jast, questions were asked and replied to bearing on
¢ Boiler Construction.” It was announced that the
wives and lady friends of the members would give an
*“at home ” during the last week in April.  The ques-
tion of & summer excursion was also considered, and @
committee will be appointed to make arrangements and
report.

HAMILTON NO. 2,

The above Association held its annual banquet at the
Commercial hotel on the cvening of Thursday, April
and.  There were present upwards of eighty members
and guests.  The arrangements were complete, and the
banquet throughout was most successful.

The city of Hamilton was represented by Mayor
Tuchett and Ald. McKeown, while the deputation from
Toronto Nou. 1 consisted of Bros. Edkins, Wickens,
Hugeett, Fox, Bain, Blackgrove and Sutton.  Bro. H.
Gerry Was present on behalf of Guelph Association.

The chair was filled by Bro. R. Mackie, past-president
of No. 2, and the vice-chair by Bro. W. R. Cornish,
vice-president.

After the ample supply of viands provided by Mr. H.
Maacey had recenved proper attention, the following toast
list was proceeded with: *“The Queen,” **The Gov-
ernor-General of Canada ™ ; ¢ Dominion and  lLocal
Legislatures 5 * Army and Nany ™ ¢ The Mayor and
Corporation,” responded to by Mayor Tuckett and Ald.
MceReown ;¢ Executive Head,” replied to by Bro. \V,
G. Rlackgrove, Executive President ; ¢ Manufacturers,”
Mayor Tuckett and Mr. Jas. McLaughlin, respondents;
“* Sister Associations,” responded to by Bro. A E.
Edkins, Toronto, and H. Gerry, Guelph; ‘¢ Learned
Professions,” acknonledged by Bro. R. C. Pettigrew,
Hamilton; **The Press,” responded to by the Erke-
IRICAL NEWs AND Sieam DaGINEERING JOURNAL 5 The
toast of **The Ladies,” brought responses from Bros.
Huggett and Foy, of Toronto.  Bro. Edkins proposed
the Toast of *¢ Hamilton No. 2> and coupled therewith
the names of Bros. R. Mackic and W. R. Cornish.
Bro. Mackice then proposed the health of the accompany-
ist and the other gentlemen who had placed their taleat
at the disposal of the company.  The toast of the
** Host and Hostess ™ concluded the list.

The musical talent of the cvening, which was of a
high-class character, was as follows : song, ** Long-
shoreman,”  Mr. Thomas, Humilton; song, *“The
Maple Leaf,” Mro Flint, duct, Messrs. Heslop and
Wilson ; song, Mr 1. Davies, Hamilton ; trio, Messrs.
Wilson, Davies and Hesiop; and songs by Messrs.
Heslop, Davies, Flimt and Wilson.

The members of Huamilton Assocation are noted for
their hospitality to visiting brethren, and the success
which attended their annual dinner 35 graufang to
members o other Associations as well as to Hamilton
No. 2. The Toronto delegation speak of the Hamilton
members as adepts in the matter of entertaining
visitors,

BRANTFORD NO. 4.

Jos. Qgle, secretary, reports that the meetings of
Brantford No. § are well attended. At the last meeting
Bro. Walker read a paper on ‘¢ Combustion,” after
which the evening was davoted to blackboard eaeraases.

BEKLIN NO. Q.

W, J. Rbodes, seerctary, sends the following report
trom Berlin No. g1 ** 1 am requested by the members

to let you know how we are getting along.  Our officers
are: President, J. R. Uttley; Vice-President, Geo.
Steinmetz ;. Secretary and Treasurer, W. J. Rhodes,
Berlin P. O, We meet every other Saturday cvening
and have a good attendance. The subjects for last
meeting were ** Definitions of Technical Terms,” ¢ Dif-
ferent Pressures,” ete. At our last meeting a motion
was carried 1 ““That all members in good standing
order through the secretary a membership certificate at
50 cents from Executive Council C. A, S, E. A lively
chat was created on ** Crosshead. Does it Stop,” it
being Laid over for another meeting.  Very little lubri-
cant is necessary for No. 9, as all bearings run very
smoothly at present. A little of superior quality lasts
well,
KINGSTON NO. 10.

Kingston No. 10 have been holdimg very interesting
meetings since the first of the yvear, and have added four
new members, and expect two or three initiations at our
next meeting. At our regular meeting on the gth of
February, a committee was appointed to interview the
Honorable William Harty and solicit his support and
influence in favor of the Stationary Engineers® Bill, now
pending before the Provincial house, and we expect him
1o give it his hearty support as he did on the last
occasion.

‘The members are suggesting ways and means of
entertaining the delegates and visiting brethren to the
convention of Stationary Engineers, to be held here
next August, and are going to try to keep up on that
occasion Kingston's reputation for hospitality.

Joux Tanovin, Secretary.

RINCARDINE NO. 12,

The past month has been a very profitable one for No.
12, Although our membership is not large, yet the
members take much interest in them. We have been
considering the subject of combustion.  The subject for
next month has not yet been decided upon.  Altogether,
! think the members are pleased with the progress we
are making.

Percy C. WaLker, Secretary.

BROCKVILLE NO. 13.

W. Robinson, recording secretary, writes: Our
Association for the past month has kept up to the usual
standard of progress.  All the members, or most of
them, take a lively interest in the prosperity of our
branch here. I am sure that No. 15 has made as good
a showing as any of the sister lodges, although we have
had less facilities than those possessed by large
societies.

CARLETON PLACE NO. 10.

Mr J. McRay, president, sends the following report
of branch No. 16: .\t the last meeting a very interesting
discussion took place as to whether it was more difficult
to force water over the top of a tank or through the
bottom. Mr. J. Burnie, of the C.P. R. pumps, was
present, and gave his experience in the matter. By ac-
tual tests he said it was much easier to force the water
through the bottoms of the tanks. At the next meeting
the subject to be discussed will be ““The Injector
how high the ditferent injectors have been known to lift
and the lowest pressure known to start.”

We are still moving slowly and look forward to
prasperous year.,

A PECULIAR TYPE OF “ELECTRICIAN.”

Tue following unique communication recently found its way into
the office of the EnkcTRIcan. NEws, with arequest that it be
published ¢

3 Davenpon
Road
R Caty
Dear Sur
W.lly t head’y nfam mc b much elenuans get an iotonty an sf ghere

wany chame ¢ vne now e bne l-m anl for anvwer t shall lie very grateful to
You ta return answer at cunne, your humble vervant fred
| N

An were teapgdy

In the light of the above we certainly require a broad definition
of the ttle ** Electneian.”
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‘THF LATE MR. JOHN GOLDIE.

AFTER an illness of lengthy durntion the geim haud of deathy has
removed one of the most prominent manufiacturers of the Do-
minion, in the person of Mr. John Goldic, of the Goldie & M-
Culloch Company, of Galt.  His death occurred at his home in
that city on the 26th of March.  For some weeks his life had been
dispaired of, but his splendid vuality, notwahstanding his ad-
vanced agre, enabled him to offer stronyg resistance o the ravages
of disease.

The late Mr. Goldie was o well.known, honorable and highly
respected citizen, and 1o him is due o large portion of the pros-
perity enjoyed by the town 1 which he hved. Always having
taken an active interest in all matters tendings to promote the wel-
fare of the community, his valuable counsel and assistance will be
greatly missed.  He was a man of sterling qualities, firm, but not
obstinate in his convictions, cuergetic and relinble in all his
business dealingrs. He was a bbeeal i polites, but has never
souht any public favors.  In religion hie was a Presbyterian,

Mr. Goldie was a native of Scotland, having been born near the
town of Ayr, on the banks of Daon, Ayrshire, in 1822, The sub-
jeet af our sketeh received only & meagre educational teaining at
the school in Kilroy, a smalt villagze near hus home.  When quite
youny he was apprenticed to leam the millwright's teade.  He
cime to America in 1834 and settled at Greenfield, near Ayr, ob-
taining employment for over a year with My, Geo. Baird, awell-
known contractor of Blanford township.  He afterwards spent

Mr. Joux Gorme.

cighteen months in Montreal, and was then eagaged as willweight
by the late Jas. Crombie, of Galt. Subsequently he went into
partnership in a saw aull i Esquesing townstup, remamunyg m the
business several years.  In 1839 he returned to Galy, when he and
Mr. Hugh McCulloch formed a partnership and bought out the
foundry business of Jas. Crombie. At that ime twenty-two hands
were cemployed.  The business steadily  grew, and nearly every
year the manufacture of new hues of machumery was commenced.
From their factory many skillful mechanics were sent owt, who
have since given proof of their excellent training.  In 1891, the
business had grown to such an extent that it was deemed advis-
able to turn it into a joint stock company, which was done under
a Dominion charter, with a capital ~stock of $;00,000.  The oriyis
nal sharcholders were John Goldie, Hugh McCulloch, Davad
Goldic, Hugh McCulloch, jr., and R. O. McCulloch.  Since then
Mr. AL R, Goldic and other members of the two families have
beca taken ine At the present time the name of the company is
known throughout the Dominion as progiessive and reliable
manufacturens of safes, cagines, boilers, unll machinery, cte.

The use of three drops of cylinder oil per minutc on 2 300 h. p.
engrine has been found all that was tecesanry 1o prevent injury to
the eylinder and valves.

Where mapid circulation is maintained, the results in the trans-
mission of heat are about nine times as grreat as where the medium
to be heated is quict.  This applies also where there is but linle
difference in the temperature.

THE RESISTANCE OF RIVETS.—Some time ago Mr. Dupuy was
sclected by the ministry of public works, France, to makean special
inquiry into the causes of deterioration of metallic structures.  Exe
peaments were finst made on rivets, and 2 number of conclusions
arrived at. A few of them are as follows 1 Rivets were found 1o
not exactly fill the rivet holes, but to clamp the plates togcether
with  pressure that gives fise 1o &t resistance toshding equivalent
to a weld, which resistance is greater as the limit of the clasticity
for rivet material is higher.  The cffort necessary to shear rivets
per square inch of the section 1o be sheared s not less than three-
fourths of the tensile strengrth of the rivets per square inch.  Mr.
Dupuy deaws from his conclusions some rules for bridge work,
amon which arc the following :  The calculation of riveting can-
not be bascd upon the permissible stress in the test bars, the co-
cfficicnts of safety relatingg to the rivets not dependingg in any way
on thosc adopted for the bars.

RATING AND BEHAVIOR OF FUSE WIRES.

Mussks. W. M. Stine, H. E. Gaytes and C. E. Free-
man, in a paper on the above subject, presented to the
American Institute of Electrical Engineers, summarize
as follows some of the practical conclusions deduced :

1. Covered fuses are more sensitive than open ones.

2. Fuse wire should be rated for its carcying capacity
for the ordinary lengths employed.

2. (a) When fusing a circuit, the distance between
the terminals should be considered.

3. On important circuits, tuses should be frequently
rencwed.

4. The inertia of a fuse for high currents must be
considered when protecting special devices.

5. Fuses should be operated under normal conditions
to insure certainty of results.

6. Fuses up to five amperes should be at teast 13447
long, ':” to be added for each increment of five amperes
capacity.

4. Round fuse wire should not be employed in excess
of 3o amperes capacity. For higher currents flat
ribbons exceeding 4° in length should be employed.

ELECTRIC UNITS.

Tug five principal units of current clectricity are :—
‘The volt, ampere, ohm, coulombe and farad.

The volt is the unit of intensity. It may be compared
with the steam pressure of a steam engine, or the pres-
sure of a columu of water flowing in a vertical pipe.

The ohm is the unit of resistance, and may be com-
pared to the resistunce of a pipe to the water flowing
in it

The ampere is the measure of rate of flow of current,
and it is that quantity which would pass through a cir-
cuit having one ohm resistance, when urged by a pres-
sure of one volt. It does not include the idea of time
or of real pressure.  Thus we might have an ampere
flowing through a circuit as the result of cither the
smallest fraction of a volt, or ot 1,000,000 volts depend-
ing upon the resistance of the circuit.  The quantity
flowing, however, would be exactly the same as that
resulting from one volt through one ohm.

The coulomb is the measure of quantity of flow ; that
is, current flowing at the rate of one ampere for one
sceond, and is also termed the ampere-second. This
quantity is so small, that in practical battery, electric
light and motor work, the ampere-hour is taken as the
measure of quantity,

The farad is the measure of capacity. The capacity
of a surface which can hold one coulomb of electricity at
a voltage or pressure of one volt is a farad. 1t may be
compared with the capacity of a container filled with
gas. Under a certain pressure it will hold a certain
amount of gas. Double the pressure and it will hold
double the amount of gas, etc. Similarly a surface
which would hold one coulomb at a pressure of one
volt, would hold two coulombs at a pressure of two
volts, etc.

The watt is the mechanical unit of work-power. The
number of watts may be obtained by maltiplying the
number expressing the volts, or the electromotive foree,
by the number expressing the amperage, or the current.
A force of seven hundred and forty-six watts equals one
horse-power.

One must not fall into the error of considering elec-
tricity a fluid, because of these compirisons.  The units
may be very easily explained by the analogy of a current
of fluid, but the ancient theory that clectricity is an
‘“imponderable fluid ™" is now considered untenable.

\When a belt gets saturated with waste oils an application of
ground chalk will soon absorb the oil andmake the belt workable,

Best results from the distiibution of steam in the cylinder of an
engine is when the mean cffective pressure is from 42 to 35 per
cent. that of the imtial, the latter number refernng to maluiple ex-
pansion engines.

After usingg your steam eaggine indicator, remove all the drops
of water from it before putting it away.  Because it is wmade of
metal that is supposed to resist the action of rust, it does not
unccessarily follow that water will do it any good, or il to do it
barm,
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MR. J. J. YORK.
PRESIDENT MONTREAL ASSOCIATION NO. 1, C. AL S. E,

Tax president of Montreal Association No. 1, C A8 L,
Mr. ). J. York, began his apprenticesbip with Prowse
Bros., of Montreal, at the age of 13 years. Three
years afterwards he was transferred to the steam-fitting
department, and four years kiter was sent to Winnipey
to heat the first building ever heated there by means of
hot water or steam.  The buildings to be heated were
the Hudson Bay Company's new stores, the St. Boni-
face College and the Bank of Montreal.  He also put
the first gas pipes in any building in Winnipeg, and on
completion of the contracts refused several offers to
remain there, having made up his mind to go back to
Montreal.  Upon returning he eatered the employ of
Mr. John Date, for a short time, after which he secured
a position in the machine shop of the St. Lawrence
Sugar Refinery Co., and shortly after was made first
assistant engineer, which position he held until Septem-
ber, 1892, During this time his employers doubled his
salary without solicitation.  During the time he was
with this compiny he took charge of the first Edison
dynamo operated in Moatreal, which, by the way, is

i

MR. J. J. YORK.

stil) running, in spite of the fact that it was once under
water for two days, and once through fire.  On resign-
ing his position with the company he was appointed
outside foreman for Messrs, -Garth & Co., who gave
him charge of the heating, plumbing and ventilating of
the Board of Trade building.  On the completion of this
work the Board of Trade were pleased to appoint him
superintendent of the building, the position which he
now holds, and he has since installed a most modern
lighting plant, which was described in these columns a
short time ago. He is President of the Montreal Asso-
ciation for the sccond time, has been one vear Executive
Sceretary, and onc year Exccutive President. He holds
first class licenses from the city of Montreal and also
from the Ontario Association Stationary Engincers.

The Burk's Falls Water, Light and Power Company have met
with such a degree of success as ta warrant them in considering
the enlargement of their facihties at an carly day.

The Canadian General Electrie Company bave closed a con-
tract wath Messes, Ratmier, Crawford and Mtoare, of Durham,
at., for a 73 hdonatt monocy i alicmator. The motive power
will be obtained from a water power at Aberdeen, 4t miles dis.
tant from Ducham. It is intended to aupply current from the
monecyelic circunt for both lights and motors.

The directors of the Nelson Electrie Light Co., of Nelson, B.C.,
wiueh bas recentls been orgamzed, are . John Houston, presidem
and manager . J. AL Gilker, vice-president ;: W J Gaepel, seere-
an ; W, F. Teczel, treasurer 3 1 ] Malone, Joha Johnson and
J. 1. Matheson, finnnce committee,  The company ubtain their
power from Cottonwond Creek. The water s brought from dam
to penstock n wonden flume, and from penstock 1o pawer hotine,
300 feets in 33 i steel pupe, the Gl being 163 feet One Pelton
water wheel and two 30 kilowatt bi-polar dvnamos of the Edison
type are inuse,  Direct meandescent lights are used for commer-
cial purpases and are hights for steeel hghting.

QUESTIONS AND ANSWERS.

“F. L. T.," Parry Sound, Ont., writes :—What
causes a spark on the rectifier of an alternator at differ-
ent points on rectifier, not near the brushes? I think
they only appear when the brushes spark through., [Is
it dirt?  Sometimes it appears on top and sometimes
on sides, above but not near brushes.

Axswir. —The sparking on the *‘rectifier,” as you
call it, is probably caused by small particles of copper
dust that stick to the insulation between the segments,
and so assist a spark across.  Clean well with fine sand-
paper, and pick out any particles that you can see.

“ Lineman " writes :—-(1.) Please give a rule to find
the number of centimetres there are in any sized copper
wire used in electric lighting.  (2.) Are there any tables
published giving the gauge of wire and the diameter of
the same?  Also the number of circular mils, or any
other data useful to a lineman.

ANSWER. --(1.) There is no rule for caleulating how
many circular mils there are in a given size of wire. [t
is purely arbitrary convention to say that a wire contain-
ing 10381 ¢. m. shall be called a No. 10 wire B. & S.
gauge. There are even several gauges, standardized
by different wakers, and it is always well to specify,
when ordering wire, what gauge it is, Thus, there is
Brown & Sharpe W. G.; Birmingham W. G.;
American W, G. (2.) There are plenty tables published
giving all the information you require. Sce following
table :

TAULE OF DIMENSIONS AND REMSTANCES OF COPPER WIRE,

. ! Lbs. per
“-‘\g's‘ \ Diam. Mils, [Circular Mils, ul)oo’ ft. 0:::;; r;:u
] ns'd.
0000 460.000 211600.0 8oo. .0490.4
000 409.630 167803.0 666. 5184
) 364.800 133079.0 500. -07797
o 324.9350 105592.5 363 09827
1 289.300 3004.3 313 .12398
2 237.630 60373.2 250. 15633
3 229.420 52033.5 200. 19714
K 204.310 31742.6 134, .24958
5 181.940 33102.2 125, +31346
Y 162.020 26250.5 105 .39328
7 144.280 20816.7 87. 395335
8 128.490 16308.7 0y .62849
9 114.430 13094.2 * 79242
10 101.890 10381.6 50. 09948
1 90.742 823401 1.2602
12 So.508 6529.94 3t 1.5890
13 71.901 5198.39 2.0037
14 063.084 4106.76 22. 2.520606
15 57.068 3256.76 3.1860
16 50.820 2582.67 ¢ 13. 4.0156
17 35.257 2048.20 t 3.0000
18 40.303 1624.33 1. ¢ 6.38%

“ L. O'C.,” Durham, Ont., writes: I notice in your
last issue ““ F. & T.,” Walkerton, wish to know why
alternating current cannot be used for railway service.
I am of the same opinion as they, only instead of two
collectors 1 would use a three-phase current, with, of
course, three collectors ; but my idea is that only two
trolleys would be necessary, as the ground could be used
for the third wire as it is for the return wire on the present
system. Then by the use of transformers the voltage
could be kept low, and as the primary wires would not
be grounded, they could be used for light or power pur-
poses as well.  If this would work I should think it
would pay, especinlly if water-power was available.
Possibly I am **away off " in this, as I am by no means
an expert, but if so kindly correct.

ANSWER. —- We would refer you to the answer given
o “F. & T.,” Walkerton, in last issue.  If it had been
practically possible to apply two or three-phase currents
to railway service, you may be quite sure it would have
been done long ago. It is quite safe to leave the solu-
tion of this problem to Steinmetz, Scott, and other
scientific electricians.  You arc quite right, however,
that current could be transmitted, transformed, and
utilized by two trolleys ; but that will not get over the
fact that, except for long and continuous travel, the in-
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duction motor is not at present suited for traction pur-
poses.

“Jim” writes: (1.) A cMlinder is 30 inches in
diameter and 3o inches long, average cast iron.  What
thickness will it require to be to withstand 100 lbs.
pressure of steam per square inch?  {2.) What thickness
must the head of it be (the head to be flat), and give
rule to work it out? (3.) What sized studs should be
used, and how many should be used to make a good
joint? Please work it out so 1 can figure on difterent
sized cylinders.

Answir.—(1.) This is a matter that cannot be
answered definitely.  The thickness will depend on the
quality of the iron, wmongst other things. (2.) Sce
answer 10 (1.)  (3.) Forall these calculations we recom-
mend any standard work on engine designing. It is
impossible to give answers that would satisfy, without
assuming s0 many quantities, and explaining so much,
and qualifving nearly every statement, that confusion
would result.  If you desire to study engine building,
we earnestly recommend you to start at the very begin-
ning, and study the theory of steam, strength of
materials, and the science of strains and stresses.

““Induction,” Arnprior, Ont., writes: -(1.) Is there
any other practical method of locating an open circuit
on an arc line, without the use of a galvanometer? If
s0, describe it (2.) How can 1 clean incandescent
lamps that have become burnt or smoked in a building
at the time of a fire?

Axswir.  (1.) Do you mean actually an ‘“open cir-
cuit,” or only 1 **ground?™ It might be interesting to
other central stations if you would describe your method
of locating an open circuit by means of a galvanometer.
If you refer merely to a ¢ ground,” then the following
method will locate it very closely :

=
T O%ﬁ%

O

D is an arc machine, XXX an arc circuit, PPan in-
candescent circuit of incandescent lamps in series
shunted across the dynamo terminals. The incandescent
lamps must be 50 volt, and may be of 10 ¢. p. or lower.
There must be the same number ot incandescent lamps,
as there are arcs on the line.  Kis a permanent ground,
and S is a flexible connection permanently attached to
K. S may be slid along PP, making connection with
any lamp.  Supposc a ground exists at G between any
two lamps—say the 3rd and gth.  Then the fall of pres-
sure from the + terminal of the dynamo to G is about
50 volts x 3 (lamps). The fall ot pressure also from
the same + terminal to a point between the 3rd and
4th incandescent lamps, is also about 350 volts x 3
{lamps). Hence if these two points be connected, no
current will flow hetween them. Ground a voltmeter
through K, and touch the successive incandescent lamp
terminals from + to -. A point will be found where
the deflection is least ; and between the corresponding
arc lamps the ground will be found. (z2.) We should
suppose that rubbing them with paper as is done with
lamp chimneys- would do.  Have had no experience in
the matter personally.

s

“H. J. A.,” Markdale, Ont., writes: —(1.) Would
the ficld-magnet cores of a five incandescent light Edison
dynamo of the bi-polar type do if made of cast iron?
(=) Would lead-foil answer for coatings for Levden
jars, and for induction coil condensers, ctc.?

ANswEeR. —(1.) Certainly, but cast iron is more likely
to lose its magnetization than steel, and being less
magnetizable, would require a larger cross-section.

2.) Yes.

* H. N.” writes : - On page 46, March, 1896, number
of Tug Niws, Me. . G. Proutt, of Malden, Mass.,
makes a deduction from calculations.  In this general
deduction the last clause reads @ ** The one made to be
at the highest voltage will be the niost incandescent.”
It is evident 2 typographical error or an inadvertence
occurs by the words *“highest voltage” when lowest am-
perage is understood.

The following are results of observations taken on a
100 volt circuit :

Place in series 100 v. 16 c. p., and 50 v. 16 ¢. p., the
100 v. brightens, Now exchange the 50 v. 10 ¢. p. for
50 v. 5 ¢ p., then 100 v. 16 ¢. p. dims, and the 50 v.
35 ¢. p. brightens,

Proof.- 1 16 ¢c.p. 75 watt lamp at 100 volls - .75 am-
pere resistance, 133 ohms. 116 c.p. 75 watt lamp at
50 volts = 1.5 amperes resistance, 33 ohms. 1 3 c.p.
23.44 watts at o volts = .47 ampere resistance, 100.4
ohms,  Now 106.4 ohms is not as great as 133, but that
is not it.  How many amperes per lamp is required ?
The one of 16 c.p. of 100 volts takes .75 aumperes, but the
5 c.p. of 30 volts takes only .47 ampere. 1t follows,
therefore, that the 100 volt lamp taking .73 ampere will
be brighter than the 30 volt lamp requiring 1.5 amperes
to bring it to incandescence, and on the other hand the
50 V. 5 c.p. requiring only .47 ampere will be brighter
than the 100 volt lamp requiring .75 ampere. |

ANswER.  The term highest voltage was simply used
by Mr. Proutt to signify a lamp requiring the most pres-
sure with a given current to bring it to a state of incan-
descence.  The lamps being in series the current
through them all would be alike in guant'ty, conse-
quently the lamp with the finest filament would burn
the brightest.  Your demonstration shows this to be
the case.

———

TRADE NOTES.

The Canadian General Electric Co. have been awarded the
contract for a 300 .azht alternating plant at Colborne, Ont.

The Canadian General Electric Co. recently instalted 2 storage
battery of their new type for the Rank of Hamilton in Hamilton,

The Canadian General Electric Co. are building 2 330 kilowatt
direct-connected generator for the Toronto Electric Light Co.

A ten horse power induction motor operated from the monocye-
lic circuit was recently started up in D, Kaechtel's furniture fac-
tory at Hanover, and has given perfect satisfaction.

The Hull Eleetric Co.—~E. Seybold, Sccrctary-—have placed an
order with the Canadian General Electric Co. for their cars and
clectrical equipment.

We are advised that Messrs. Ahearn & Soper, of Ottawe, have
recently been appointed exclusive Canadian representatives of the
Westinghouse Electric and Manufacturing Co.,

The Vancouver Consolidated Railway and Lighting Co. have
recently placed an order for closed cars and equipments with the
Canadian General Electric Co.

Messrs, Wi, Kennedy & Sons, of Owen Sound, are furnishings
five 6o-inch new American water wheels to the Hull Electeic Rail-
way and Lighting Company.  Their cost will be about $235,000.

The Goldie & McCulloch Co., of Galt, have sold Whecelock en-
gines to W. H. McEvoy and Colin Nizle, of Amherstburyr, Ont.
The cylinders of these cengines will be 13x 3o mches with con-
denser attached.

Hooper & Starr, conteactors for the Cornwall strect rinlway,
have ordered a 230 horse power cross compound Robb-Armstrong
engine and two 123 horse power Monarch Economic boilers from
the Robb Engincering Co.

The Dodge Wood Split Pulley Co., of Taronto, cali attention
to their new split friction clutch and cut-off couplings as allustrated
it this issuc.  They have supplied this clutch for powers from 5
hap. to 200 h.p, to some of the largest power users in the Do-
minion, and have yet to hear of a complaint.  Those contemplat-
ing the purchace of cither clutches or cut-off couplings will do
well to put themsclies in commutucation with this company.  The
Dodgre Pulley Co. manufacture speaal pulleys of all kinds for
clectrical purposcs, and mail tllusteated catalogue on application.

Most all dynamo belts are subject to damage from michine oil
which causes the leather to rot and the belt to slip on the pulleys.
Robin, Sadler & Haworth, the leather belt makers of Montreal
and Toronto, expermented consderably to ascertan what would
be the most cffective process 10 restore belts of this kind and
place them in condition so as they could be made scrvieeable
again.  After many practical tests they have proved to themselves
and several owners of clectric light stations that the oil can be
extracted and the belts made usefui again withowt hurting or
injuring cither the belt, Icather or cement 3 thus they term them-
sclves as cleaners and repairers of old oy leather belts. They
will be pleased to wive further information to any who are troubled
with belts of this Kind.
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ENGINE REGULATION IN ARC LIGHTING.

‘o the Editor of the Canavian ELrcimicat. Newe

Sk, While regularity of engine and dynamo speeds
is a generally recognized necessity for incandescent
electric lighting systems, [ have been told, and have
also read that for arc lighting such accuracy of speed
wis not required. o

1 will, by an experiment try to prove that this is not
s0. ‘The resistance of an clectric arc varies continually.
Place a single arc lamp in circuit and watch the ammeter
needle; 1t will be found to vary through a large range,
and will seldom if ever be at rest.  Of course if the
carbon is not a good one, this will be much more
noticeable, and at each sputter of the lamp the ammeter
will jump. . .

\When there are & number of lamps in series, a little
overleeding or a httle underfeeding of the carbons may
considerably alter the resistance, and, unless there })c a
reserve of power and a good governor, the result will be
unsatisfactory. I a little overfeeding take place, the
resistance will be diminished, the quantity of current
fiowing will be increased and more load thrown on the
engine, 1 the latter be properly governed, its speed
will be kept constant, and the lamps will have a chance
of recovering themselves; but if, on the contrary, the
speed should fall oft, the lamps will get worse and worse.
This proves also that well regulated lamps greatly
affect the system for the better.

Very truly yours,
OHBSERVER.

SPARKS.

Steatford, Ont., is to have an clectric system of fire ularm,

There is a movement on foot at Bothwell, Ount., for clectric
ligghtingg.

The Kamloops, B. C., Elecine Light Company has gone out of
business.

The Lyght, Heat & Power Company, of Newmatket, Ont., e
said 10 have assigned.

Preparations are being made for the inxtallation of an electne
light plant at Digby, N. S,

The Vernon & Nelson, B.C., Telephone Company are applying
for amendments to their chaster,

A company has been formed at Brantford, Oat., to manufacture
the Callender automatic telephone.

The South Essex Electrie Railway Co. s applymyg to the On-
1ario Legislature for incorporation.

The clectric light plant at Drummondville, Ont., has been put
in operation.  Fifiy arc lights are used.

Mr. H. A. Conacll, of Woodstock, N, B, has added an arc
light aystem o his electric light plant.

The ety of Kingston, Ont., 1 considenng the question of muni-
cipal ownenship of jts electric light plant.

Thormbury s to have mecandescent light.  The Canadian Gen-
eral Bleetric Co. aro supplying the apparatus.

The Lincoln Radiad Railway Company’s bill has been passed
by the Penvate Bills Commuttee of the Ontano Legislature.

The Drummondsulle Etectnie Laght Co., of Drummondsville,
Que., are wstalling a 60 kilowatt Canadian General alternator.

The Ouawa Electric Ruilway Company have completed their
new car shed, and now have extra accommodation for 36 cars,

The Columbia Telephone-Telegraph Co. is applying_ for incor.
poration, 1 operate between Rossland and Boundary Falls, B. C.

The City Council of St. Thomas, Ont., has given the first read-
e 1o the by-law ta ruse §30,000 for 2 mumapal electnic ghting
plaat.

" The Canadian General Electre Company have now 600 men it
work at thetr shops, and are workig over time 1o catch up with
ordens,

The Trenton Electric Co. has obtamed supplementary  letters
patemt W evtend operations o Belfente and the wownslup of
Thurlow.

A donation of several bundred books from the British Muscum
has recentdy been made 1o the library of the MceGill University,
Montreal.

Mr. G. E. Smith, of Montreal, has invented a machme for
curving raitway mils, by which any degree of curve required may
be obtained.

The street railway at St. Thomas, Ont., was offered for sale by
auction on the oth 'of March.  The highest bid was S11,400, and
it was withdrmawan,

A bill has received its second reading in the British Columbia
Legislature to incorporate the Alberni Water, Electric and Téle-
phone Co., of Alberni.

The Beaverton Electnd Laght Co. have recently purchased an
100 h.p. tandem compound condensing Wheelodh engine, steel
boiler and connections.

E. Leonard & Sons, of London, have purchased the electric
light plant of the Grand Central Hotel at St. Thomas, for $520.
The plant originally cost $2,500.

‘The Yarmouth, N. 5., Telephoue Company is stringing wires
for the use of the Coast Railway Company, which will be operated
by telephone instead of 1legraph,

Mr. Higman, chief of the Electric Light Inspection Department
at Ottawa, is fitting up a very commodious testing room with
Relvin batteries for standardizing. .

Haley Bros. & Co,, of St John, N. B,, are having a so-light
incandescent dynamo installed in their factory.  James Hunter,
electrician, is superintending the work.

Robert Henry, late manager of the Brantford Electric and
Power Co., has entered o claim against the defunct concern for
81,000 for his services for three years.

Arrangements are reported to be in progress by which an im-
portant  clectrical plant will shottly be established m Western
Australia to supply motive power to the gold ficlds,

Mr. Hugh Thompson, of Waterdown, is endeavoring to induce
the Hanulton Radial Ralway Company to extend its hne beyond
Buthington, through Waterdown to Guelph.

The Canadian General Electric Co. are crecting at their works
a2t Peterboro a new buildingy, in which will be carried on the con-
struction, setting up and timshing of s+reet cars,

The Hydraulic Power Co., of St. Hyacinthe, having found that
the water finled them ai certain seasons, recently purchased two
Wheelock condensing engines and bolers to devetop 4350 hap.

The electric light company at Vancouver, B. C., has offered to
continue to supply lights at 31 cents perlamp. New Westminster,
owning its own plant, has riised the rate from 25 10 35 cents per
night,

TheStreet Railway, Heat & Power Co,, of Moncton, N. B, is
beingr orgganized to construct a strect railway in that town,  The
capital stock is $100,000. It is hoped to commence work this
springr.

Mr. R, Leslie, of Toronto Junction, is the inventor of a track
cleaner, which is reported 1o have done satisfactory scervice on
some of the Toronto Railway Company's lines during the recent
stowfalls,

The city council of Moncton, N.B., will petition the New Bruns-
wick Legistature for the cancellation of the charter of the Mon-
treal Electeic Tramway Company, for fadare to fulfill the condi-
tions of the chacter.

The Nuggara Navigation Co. have awnarded a contract for a
300 ligght djrect-connected dynamo, with engine, to the Canadian
General Elecine Co. The plant 1s for the new boat which is to
replace the ill-fauted Cibola.

Work on the threesphase transmission plant between Trenton
and Belleville is progressing favorably.  The finst of the 150 kilo-
watt generatons has been shipped from the Canadian General
Electric works at Peterboro.

Mr. D. C. Morency, civil engineer, Port Levis, Que., has in.
vented a portable Lunp lighted by acetylene gas, and is now
making experitnents on the application of the gas to the lighting
of streets and houses.

Mr. J. C. Guay and Joseph Gagnon, representing the Chicou-
tim Electric Co., of Chicoutinn, Que., are negotiting with the
town council for the construction of an electric railway between
St. Alphonse and Chicoutimi.

Me. D, Budpe, superintendent of the Halifax and Berinuda
Cable Compuany, is urging the granting by the Dominion Govern-
ment of a subsidy to enable his company to cxtend their present
cables from Bermuda to Jamaica.

At recent examination of St. John, N. B., the following were
weanted marine engineens’ certificates : J. Fo Williamson, of St.
John, sccond class; G, W, Cowie, of Miramichi, third class;
James Henderson, s, s., Prince Rupest, fourth class.,

A deputation from Peterboro®, Ont., recently waited on the
Minister of Railways and Canals to secure control of the power of
one of the dams on the river above Nassau, the power to be
utilized in the plan for the electrie lighting of the town,

Messes, Duncan Scott and James Wilson, representing a New
York syndicate, were recently in Outawa in quest of Canadian
mica. They are said to have stated that Canadian mica of the
Quawa radius, amber quality, is the best in the market.

The officers of the Hamilton Radial Railway Company are:
Messes. Alex. Turner, president 5 Thos, Leather, Vice-president ;
W. W. Ouborae, secretary ; W. A, Wood, treasurer; directors,
AL Zimmerman, George Lynch Staunton and John Moodie.

An clectric ice-cutting mackine is being used with much success
at Sunapec, N. Ho It consists of a circular saw, which the opera-
tor is able to rise and lower at wille  The other day the machine
cut sixty-five feet of ice 1o a depth of nine inches i seventy five
secondds.

A mceting of the direetans of the Brockville Electric Strecet
Railway Company was held recemly, at which the agreemcent
with the town was ratificd.  Work is to be commenced not later

than 1.t May, 1897, one mile to be completed within a year from
that date. N

The T. Eaton Co., Toronto, are putting m two Robb Armstrong
enrines 1o run their blowens, which operate the cash sistem.
The engines and blowers will be direct connected. A Northey
compound duplex pump of 2,000,000 gallons capacity will be in-
stalled shortly, and the 1,000,000 pump at present in use will be
uscd in emergencices.
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SPARKS.

In the Dominion Railway Committee it has been announced
that all clectric railways in Ontario of a purely  provincial
character must be brought under the work my of the general
Electrie Railway Act of the province,

An action was recently .entered by Miss Brennan aganst the
Montreal Street Railway Company  danmng $2,000 damagres for
injuries sustained by being strnck by an eleetrne car. The court
found no evidence of negligence on the part of the company or its
servants, and the astion was dismissed.

The Lachine Rapds Hydeauhe Company hitve wvited  offers
for the supply of generators tor the transmsston of 16,000 horse
power.  The contracts for the water wheels and machinery have
been closed, and before the close of the year the company hope
to be in a position to supply power.

The city of Winnipeg, Man., has under conssderation the ques-
tion of street lightiyz, The Lity Solicitor has been stracted to
prepare two by-laws for submission 1o the ratepayers, one for the
construction by the city of a gas light plant, and the other for the
construction of an electric light plant.

The Supreme Court of Ottawa has dismissed the appeal of the
city of Vancouver.  This upsets the by-law passed by the rate-
payers in 1894, authorizing a cwvic clectrie lipghting plant. The
council has now passed a by-law providing for the lighting of the
city by the Western Eleetric Company.,

A French mining engineer is said o be preparmyg plans for an
clectric elevator 1o the top of Mount Blanc. A horizontal tunuel
is to be bored, and from there to the top the ascent is to be made
by clectric elevators in a vertical shaft one and & half mites high,
The tme for the ascent s reckoned at 30 minutes,

The T. Eaton Co. have awarded the contract for two 130 kilo-
watt direct-connected generators to the Canadinn General Elec-
tric Co.  This, with the 75 kilowatt C.G.E. machine installed last
fall, gives a capacity of 335 kilos.atts, or nearly 6,000 16 c.p.
lamps—by longr odds the largest isolated plant in Canada.

The town of Newmarket, Ont., has decided to submit a by-law
to the ratepayers authorizing the purchinse of an electric light
plant.  The cost of plant will be $8,000, and is estimated to afford
twice the lighting capacity herctofore given, at a saving of $200
ayear. The dynamos will be run by steam power.

An electric street railway franchise for thirty years has been
granted by the town of Sherbrooks, Que., to a New York syndi-
cate. At the end of that time the town will be given the privilege
of purchasing the rond. Preliminary arrangements for construc-
tion have been completed, and work will shortly be commenced.

Application is being made to the New Brunswick Legistature
by J. T. Allan Diblee, Julius T. Garden and J. N. W. Winslow,
for incorporatiou of the Woodstock Electric Railway, Light and
Power Company, of Woodstock, N. B.  The object of the com-
pany is to generate electricity for the purpose of supplying power
and light.

A committee of the city council of St. Catharines, Oot., has re-
ported on the question of street lightingg.  While stating that a
saving could be effected by the purchase of an electric light plant,
itis recommended that tenders be called for lighting for two
years, in order to ascertin the cost of ligght supplied by a private
company.

The Legislative Rajlway Committee have passed the Hamilton
Electric Radial Railway bill without any amendments.  The com-
pany is given power to extend its Hamilton and Brantford branch
to Woodstock. ‘Toronto objected to the proposition to have the
Hamilton and Mintico branch extended to Toronto and the clause
was struck out.

The T. Eaton Co., Toronto, with the object of economizing
space, are substituting for their large Wheelock engines two of
the new Ideal type of highespeed enginies, mamifactured by the
Goldie & McCulloch Co., of Galt, to which will be direct-con-
nected two C.G.E. multipolar dynamos, generating current for
lighting the establishment.

A company in Cleveland, Ohio, is said to be organizing a com-
pany to operate horseless carritges in that city. It is the inten-
tion to have the line in operation by June, and to charge 233 cents
fure. The carringes will have a capacity for twelve persons
seated and eight standing.  An ordinary hack licease is Lelieved
10 be the only fee required for a permit to operate.

Hon. E. H. Bronson has introduced a bitl m the Ontario Legis-
Iature respectings street railways.  The bill gwives power to elec-
tric railway companies to acquire parks, requires them tw take
reasonable measures to protect water pipes, ete., apzainst damage
by escaping electricity, and provides that the tolls shall be so
fixed as not to exceed $8 on every hundred dollars of paid up
capital.

The New Westminster & Burrard Inlet Telephone Co. have ac-
quired the telegraph line between New Westminster and Langley,
Aldergrove, Matsqui and Chilliwack, which formerly has been
undcer the control of the C.P.R.  As s00n as practicable the offices
will be equipped with long distanace telephone rauments, and
become dircetly connected with the local exchanges at New
Westminster and Vancouver.

While experimenting at Quebec on the manufacture of acetylene
gas in order to reduce its cost as a luminary, an explosion oc-
curred by which Arsene Consiygzny was killed and lus brother,
Nicholas, seriously injured.  They had loaded a six inch iron pipe
with gits fluid, and placed the pipe in a tub of water, when it was
found to be leaking, and without paying any attention to the
gauge, they lifted the pipe for the purpose of Jocaung the
trouble, when the explosion took place,

The Cosmopolitan Magazine bas offered prizes amounting to
§3,000 for horseless cavriages making the best tecords and shows-
tngr the most good guatities in a trip between its New York city
office and its publishing plant at tevingrton-on-udson,

The Lachine Rapids Hydraulic and Laud Co., of Montreal, have
clected the following officers for the ensuing year: Presudeng, Mr.
G. B Buddand , vice-president, Moo Thos, Pemgle s manapging die
tector, Meo W MeLea Walbank ; acting secretary-treasurer, Mr.
Jeftrex H. Burland.

Mr. G, TL Simpson and a number of associates are said to be
forming & company in Hamlton 1o supply  clectnanty or mcans
descent lighting. Tt is claimed that a large reduction in the price
now paid for lighting will beeffected. The promoters has eleased
a building on MeNab street.

The preseat agreement of the Bell Telephone Co. with the city
of Toronto, expires at an early date, and the compiny have been
requested to make an offer tor a five years' rencwal, ~ If the offer
s not satisfactory, tenders for the privitege of establishing a tele-
phone system will be invited.

The new company which has perchased the Brantford electric
light plant and the Grand river level property, bhave elected offi-
cers as follows s President, Geo. Ho Wilkes § vice-president, Her-
bert R, Yates; secretary, John MeGeary,  These, with Messes.
B WL Yates and A, J. Wilkes, will be the directors, The capital
stock will likely be inereased,

A railway deal of considerable importance is said to have been
closed recently in Montreal, by whicha contract has been awarded
by the Montreal Park and Island Railway Company to Mr. W,
G. Reid, contractor, for the construction of thirty<five nules of
electric railway, including right of way, ties, rads, power houses,
car sheds, rolling stock, clectric appliances, ete. The amount in-
volved will reach well up to $1,000,000.

Mr. John Shearer, of Preston, closed a contract kast week for a
75 kilowatt monocyclic alternator with the Canadian General
Electric Co.  Mr. Shearer has been operatings a simgle-phase al-
ternator of the C.GLE, type, but has found so much demand for
power as to lead him to look into the question of iusuitable system
for supplying both light and power.  The monocyclic is to bein
operation by the first of April at the latest.

Referrings to the application for incorporation under name of
Montreal Electric Light Co. recently made by L'Tourville, et al,
the Montreal Electric Co. write: *The application in question
was opposed by us before the Legislature of the Proviace of Que-
bee, owings to similarity of names, and our opposition wits sus-
tained.  We understand that the name under which incotporation
is now being asked for is “The People’s Electric Light Co.”, but
the concern is virtually the old St. Jean Baptiste Electric Light
Co. under a new name.  We are the only firm who have the right
to use “ Montreal Electric,” and we do not supply light or power.

The annual meeting of the Toronte Electric Light Co., with
which was recently amalgamated the Incandescent Light Co.,
was held early in March, the principal business being the clection
of the Board of Directors, The following were elected @ H. M.
Pellatt, Thos, Walmsley, Samuel Trees, W. T. Murray, S. F. Mc-
Kinnon, H. Bluin, George A. Cox, W. D. Matthews, F. Nicholls,
H. P. Dwight, Robert Jaffray and W. R. Brock. At it subse-
quent meeting the by-laws were amended to permit of fourteen
dircctors, and the names of Messes. Hugh Ryanand & FL Camp-
bell were added to the list.

The city of Kingston, Ont., has under consideration the muni-
cipal control of ts electric light plam.  Enquiries have recently
been sent out to a number of towns regarding the cost of lighting,
and the information received may be summarized as follows : The
average of sixteen places in Canada, plant run by steam, by con-
teact, is $82 per lamip per year, run all night, moon schedule.
From nine places, water power, by contract, the averape price
per lamp per year is §75. Sixteen places in the United States,
steam power, by contract, average $100 per lamp per year, show-
ingr o considerable increase over Canada. Seven places in the
United States with water power, averagre $75 ;5 same as in Canada.
These returns appear to show that the larger the place the more
they have to pay for lighting under contract, as Toronto and St.
John are the only largre cities where the costas as low as in the
smaller places.  Coming to the places where the municipalities
own amd run their own plants, seven places i Canada were heard
from, viz., Jollictie, Windsor, Collingwood, Picton, Moncton, St.
John and Markham. In these places only five appear to know
what the cost is per lamp per vear, and of these four are mther
indefinite, while Windsor gives all the details in 2 most satisfie-
tory smanner.  The average of the five is $66 per Tamp per year,
counting in interest on investment and detenoration.  In Windsor
they have a steam plant of 115 arce lamps which cost $23,000, and
this costs them $6,039 per year 1o vun, or §32 per lamp per vear,
or adding interest and depreciation at cight per cent., makes $68
per lamp per year.  Returns were received from cleven places m
the United States who own their own plants and are run by steam;
the average of these places is $60 per lamp per year, in all cises
including interest and sinking fund on capitatiavested.  From
three places in the States owning their own plant, run by water,
the average is $46 per lamp per year.

—r————

The Brantford Railway Co. have issued a handsome lithographic
poster illustrative of the attractions of ther new Mobawk Park,

We are in a receipt of the first issue of * Home Study,” issued
by the Colliery Engineer Co., of Scranton, Pa. It is an element-
ary monthly journ:l for students of industral sciences and others
mterested wm oblaming a knowledyge of clectnicay, engincering,
architccture and kindred subjects.



] CANADIAN EULECTRICAL NEWS

Apud, 180

ELEGTRIG RAILWARY DEPARTMENT.

THE HULL AND AYLMER ELECTRIC
RAILWAY.

ARRANGEMENTS have just been completed for the con-
version of the Hull and Ayimer branch of the Canadian
Paaific Railway into an clectric road, and for its com-
plete equipment for freight and passenger business,
This installation is of peculiar interest as being the first
case in Canada in which o regular steam railway  has
made the Change to clectric motive power, and the re-
salts ubtamned i its operation will no doubt have a most
important influcnce in determining similar action on a
great many branch lines at] present cither entirely un-
productive, or upcrated at a loss by the Canadian Pacific
and the Grand Tranh (That the fullest measure of suc-
wess, both from the financial and operating point of view,
will be attained, is practically guaranteed by the results

road. The water-power at the Deschenes Rapids, which
will furnish motive power for the generators, is controlled
by the lumbering firm of R. & W. Counroy.

The contract for the entire electrical equipment and
cars has been awarded to the Canadian General Electric
Co. The gencrating plant will consist of two 200
Kilowatt C. G. E. 500 volt railway generators with
which will be furnished the necessary instruments
mounted on standard pancls of enamelled slate.  The
waterwheels will be of the New American type manu-
factured by Kennedy & Sons of Owen Sound.  For the
express passenger service there will be provided four
open and four closed forty foot cars of the C. G. E.
standard type mounted on Blackwell double trucks.
The motor equipment for cach car will consist of two
C. G. E. 1200 motors with K 2 controllers wound for

GENERATOR ROOM—LONDON STREET Raiway Power HousE,

which have been made public in the case of the Metro-
politan and Lake Street Elevated Roads in Chicago, the
. Naatasket Beach division of the Hartford and New
Haven RO R, and the clectric locomotives on the Bala-
more and Ohio, which have for some time past been
handling the tratlic through the Baltimore tunnel \n
uneapected fuature in the latter case, considering the
somewhat unfavorable circumstances, has been their ad-
vantage in cconomy over the steam locomotives as shown
by the receat tests, printed elsewhere in this issue, made
with the ds namometer car of the Pennsy lvania Railway.
Qn the Hall and Aslmer road, where it is proposed to
utilize the magnificent water power of the Deschenes
Rapids on the Qutawa river, this advantage in first cost
of motive power will of course be realized to the fullest
extent, and will in itself o far to insure the profitable
outcome of the enterprise.

The sharcholders in the Hull Electric Company com-
prise some of the foremost capitalists and business men
in Quawa, an especially active interest in the undertak-
ing being shown by Messes. C. Magee, President of the
Bank of Outana . Meaxander Fraser, the well-known
Tumberman, and I Seybald, secretary of the Company.
Mr. ], Brown., of Ouawas, well known in electrical
circles, is superintendent and electrical engineer of the

high-speed service. The® construction and finish
guaranteed for the cars are such as to make them a
model of the car builder’s art.

An interesting addition to the rolling stock of the toad
is the 30 ton electric locomotive with which the large
freight business of the line will be handled.  In general
appearance this locomotive will resemble the locomotives
built by the General Electric Company for the Baltimore
& Ohio tunnel service, though of course of much
smaller capacity.  The motors will be four in number,
of fifty horse power capacity each, of the C. G. E. 12c0
tape, provided with a special controlling mechanism.

Work on the bonding of the rails and other changes
required to make the road suitable for electrical
operation has already been commenced, and the entire
system is expected to be in operation by the end of June.

Appheation wall be made to the Ontarnio Legnlatuze for mcor-
poration of the Chatham Caty and Suburban Raslway Company,
1o contiuct an cledtric tailway theough and from the ity of Chat-
ham to a paoint on Lake Erie, also through the township of Dover
10 Wallaceburg and thence to Petrolea. The capital stock of the
company s placed at $200,000, aund the promotess are John Mer-
cer, Joha A Walker, E, Joues Park, Spducy E, Ky, G. J. Leg-
gatt and George Rankin, )
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LONDON STREET RAILWAY SYSTEM.

Sowmt time ago the directorate of the London Street
Railway Co. determined that, to keep abreast of the
times, and to run on an cconomical basis, the road
should be changed to the clectric system.  Application
was made to the city council for the franchise, and after
much wrangling and the customary ¢* serious considera-
tion,” that body decided to allow them to build and
operate an clectric street railway.

The officials of the road are: President, H. A, Ever-

MR, CHAS. E. A, CARR,
Manager London Street Railway.

ett, Cleveland,; Vice-President, E. W..Moore, Cleve-
land; Secretary, Chas. Curry, London ;™ Manager and
Treasurer, Chas. E. A, Carr, London. Mr. Carr was
installed on the 1st of January, 1893, to succeed Mr.
Brake, of Detroit. We herewith present
a portrait of Mr. Carr. He is a young
man and is to be complimented on the suc-
cess with which he has pushed the work of
clectrifying the road. He divided the
work into four sections, with a superin-
tendent over cach, and foremen under
them. John M. Moore, architect, had
charge of the building department, J. B.
Mackay, of the track construction, W. J.
Hillier of the overhead construction, and
Mr. Ryan ot the mechanical department.
Mr. Ryan, a mechanical engincer from
Cleveland, had charge of the erection of
the machinery in the power house. The
power house is a massive brick structure
facing on Thames street, beside the rail-
road track, where a switch has been put
in, and the furnaces can be fed with coal
direct from the cars.

The boiler room contains six Bertram
boilers of 150 h.p. each. The dynamo
room is equipped with three Armington &
Sims engines of 150 h. p. each, built at
Providence, R. I. Room is left for one
more engine. Each engine drives a pair
of C.G.E. railway generators of 100 k.w.
each. Room is left for another pair of
wenerators.  The condenser pit is in the
centre of the dynamo room, and in it is 2t
Northey condenser. The pit and the
foundations of the buildingr are entirely
waterproof above the level of the dynamo
room floor. The best material is used in
the construction of the building. The
chimney is the largest in the city. It was designed by
Cleveland engineers and is a striking feature.  An arch
through the bottom of the chimney leads from the
boiler room to the dynamo room. Opening off the
dynamo room is the engincer’s room and switch-board
room, with a storey above for storage, etc. The
switch-board is of the latest design and the wires from

the machines run through the floor into the basement,
then through brick tunnels, then up through the floor
of the switch-board room to the switch-board, then out
to the poles.  On the property large car barns will be
built and also offices.  Messrs, McBride & Farncombe
are the architects for the car barns.

The rails, which were made in Germany, reached
London on Aug. 28th last, and in two weeks there were
213 miles of track laid and the cars running on them
from the G.TLR. station on Richmond street to the Fair
grounds on Dundas street, cast.  The trolley wire is oo
hard drawn and the feed wire is oovo.  The cars, built
by Patterson & Corbin, St. Catharines, are the equal of
any in Canada, and surpass the new cars on the Detroit
street railway.,  They are built on the latest pattern,
have large vestibules and a sliding door on one side,
operated by the conductor from the rear platform.  The
cars have a capacity of 38 passengers and are heated by
the Consolidated Car Heating Co.'s clectric heaters.
‘The seats are cane bottomed.

Some 800 men were engaged on construction, and all
the labor done was by London people.  $40,000 has
been spent on labor alone, and altogether $300,000 has
been expended up to date.

The route furnishes the outlying districts with quick
communication with the business part of the city,
Double tracks are laid on Dundas street its entire length,
and on Richmond street from Horton street to the
C. P. R. depot. By the completion of the bridge over
the Thames (south branch) on Ridout street, a useful
belt line was established.  The belt line starts at the
corner of Richmond and Dundas streets, up Richmond
to Central Ave., along that to Adelaide street to
Dundas, Dundas west to Richmond, down Richmond
to York, York west to Wharncliffe Rd., south on that
road to .Askin street, cast on Askin street to Wortley
Rd., south on Wortley Rd. to Elmwood Ave., Elmwood
Ave. east to Ridout street, Ridout street north across
bridge to Horton street, Horton street cast to Rich-

Switen BOARD-~LONDON STREET Rainway Power Houvse,

mond street, along Richmond street north to the place
of beginning, the distance covered being about 7 or 8
miles.  Another line runs west trom Alediude street on
Oxford to Richmond street, down Richmond to Horton
street, east on Horton to Hamilton Rd., down Hamilton
Rd. to Rectory street, a distance of 8 miles.  The line
will be continued two miles farther on Hamilton Rd.
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the spring.  Another line runs from the Fair grounds
on Dundas street east to Dundas street west, back to
Ridout street, Ridout to King street, King to Richmond
street, Richmond to Dundas street, and back east
again,  ‘This line runs around the market.  Lastern
Dundas line will be extended to Pottersburg next sum-
mer, a distance of two and a half miles.  This line con-
nects at Dundas street west at the bridge with the
London West line, which, up to the end of 1895, was
operated by horses.  London West line runs on Dundas
street to Wharneliffe Rd., «up that to Oxford street,
along Oxford to the bridge. A bridge will be built at
this point wt some date in the future and nother belt
line will be completed by Oxford street to Richmond.
Another line runs from Dundas street east to Richmond
street, up Richmond to St. James street, St. James to
Wellington street, up Wellington to Hellmuth college
at the cit¥ limits  Their summer line leaves the belt
line on York street, and follows the river Thames to
Springbank, where the city water works are situated.
" his line is private property and excursions go down
vere every day in the summezr as the place is pretty and
e scenery along the river bank and through Woodland
cemetery, through which the hine passes, is magmficent.
Many summer residences are situated at Springbank,
and the road is a boon to tired business men who can
run down there and spend their evenings with their
families. A six minute service is given.

The county council are very obstinate and will not
grant the company the privilege of building a bridge
on Dundas street, over the north branch of the
Thames alongside of the county bridge and resting on
their piers.  ‘They do not like the company, as it has,
by dlscarding horse power, ruined (?) their market for
grain and hay. It is to be hoped, however, that they
will ultimately grant the company’s request.

The London Electric Co. supplied the company with
power while their power house was being built, and,
notwithstanding that fact, their carnings were 35077
over the horse car system. .

A sweeper with a C. G, E. No. 1200 motor cleans the
rails of snow, and the old horse sweeper is also in use.
The Canadian General Electric Co. equipped the
sweeper, and the Toronto Street Railway Co. built the
case and broom. The company has closed a contract
with the city to sprinkle the streets in the dusty season
for S$230 per mile of street. The streets will be
sprinkled four times a day. In all probability the city
mails will be transferred from “the post office to the
branch offices by the company.

The different lines reach to the surrounding suburbs
and are an invaluable aid to the laboring population,
Connections are made quickly and everything is
running satisfactorily.  Pottersburg, a village to the
cast of London, will be a good fecder, and the company
will profit by this extension. The carnings of the com-
pany have increased 3507 since the system has become
clectrified.  The company is noted for its kindly treat-
ment of its employees,

Patterson & Corbin, of St. Catharines, were kind
enough to loan the company some of their cars while
the new ones were being made ready at the new car
barns on Dundas street.  These barns were built late
last fall and can accommodate 10 cars. The others
will be stored in the old horse car barns until the new
barns are built.  Between 25 and 30 Patterson & Corbin
cars traverse the 2217 miles of road, and the entire
equipment of the system in every detail makes it one of
the most up-to-date and eflicient on the continent,

THE CORNWAI:L ELECTRIC RAILWAY.

Messrs. Hooper and Starr, the latter the well-known
clectrical engineer of Montreal, have commenced work
on the construction of an electric railway for freight and
passenger service at Cornwall.  The contract for the
electric apparatus, including a 200 Kilowatt generator
and ten C. G. E. 800 motors has been awarded to the
Canadian General Electric Co.  The “same” Company
will also furnish two closed motor cars of their standard
type, the balance of the cars being supplied by the

Rathbun Company of Deseronto. A freight locomotive
on which the motive power will consist of four C. G. E.
800 motors with special controllers will handle the
freight business between the Mills and the Grand Trunk
Railway,

Mreo Ad Jo Nelles, exepresident of the Hamilton, Grimsby and
Beamsville Railway, bas begun an action against the company
for 85,000 damayres for alleged wrongful dismissal and breach of
contract, and for $166.65 as balance of salary due between st
Qctober, 1893, and 1st March, 18906.

Mr. J. FoHill, comptroller of the Montreal street railway, re-
siggired his position on March the 7the Me. Hill has been connect-
cd with the street railway since 1892, He spent the first six
months with the company o construction ; the present system of
accounts, which has become so widely known, being introduced
by him.  During the construction of the Canadian Pacific Rail-
way, Mr. Hill was construction accountant and was actively
associated with M. T. G, Shaugbnessy, the present vicespresis
dent of the company.  Before he accepted the position of comp-
traller of the Montreal stieet railway, he was accountant to the
works department of Toronto.  Prior to Mr. Hhlls departure to
Chicago, where he bas aceepted a responsible position, the em-
ployees of the Montteal Street Railwiy Cou’s business offices
showed their affection for thewr comptroller by assembling i force
for the purpose of presenting bum with a handsome gokl wateh
and cham, the wateh beanng the fotlowing msonption: ** Pre-
seated 1o Jo Fo Hilly Esy., by his stalf as a slight woken of therr
esteemn and regard upon his sesering his connection as comptral-
ler of the Montreal sticet railwav, March 14th, 1896,  After the
address had been read, all who were present sang “ For He's a
Jolly Good Fellow,™ under the able leadership of Mr. E. Lusher.
Mr. Hill has grained the affection of all with whom he has been in
contact during his comection with the company, and the feeling
of regreet at his leaviog was plainly shown during the course of
the procecedings.

OLLYER & BROCK

Electrical Engineers and
Contractors.. ..

@ MONTREAL, CANADA

The Bell Telephone Co'y

OF CANADA, LTD.
MONTREAL

MANUFACTURES AND JIAS FOR SALY XVERY DESCRIPTION OF

TELEPHONIC 573~ ELECTRICAL APPARATUS

other

LINE MATERIAL AND SUPPLIES.

\Vill furnish teaders {or supplying \Warehouses, Public Buildings, Hotels
and Dwellings with .
PRIVATE AND 1LLOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OIHER ANNUNCIATORS, HPTEL. ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
cee e v oo . BUITTONS,ETC. . .. 0. 0. L.
Will also furmish tenders to Cities, Towns and Villages for FIRE ALARM
AND POLICE PATROL SysTewms,
Catalogues will be furnished on application.

SALES DEPARTMENT :

MONTREAL:

Bell Telephone Building,
367 Aqueduct Street,
~

Bstimates Furnished on all
Electnic Installations

TORONTO:
Bell Telephone Building,
37 Temperance Street.

HAMILTON :

Bell Telephone  Building,
Hughson Street.

OTTAWA;

Bell  Telephone Building,
Queen Street,

QUEBEC:

Bell Telephone Building,
St. John and Palace Streets,

WINNIPEG:
Forrest Block, Main Street.
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SPARKS.

Additional cars have been received for
the London Street Railway from Messes,
Patterson & Corbin, of St. Catharines.

The Trenton Electric Co. has obtained
supplementary  letters patent to extend
operitions to Belleville and Thurlow town-
ship.

An clecteie feanchise s held by the St
Thomas Street Radway Company, whose
prvileges and assets are offered for pur-
chise.

Application has been made to the Gove
crament fora charter for the construction
of an clectric railway to connect Amherst-
burg and Harrow.

W ). Clarke, a telegraph operator
cemployed at Jersey City, NV, and 2
native of Kamloops, B. C., committed
suicide by gas asphyxiation,

The Stratford Board of Thade are con-
sidetingg the project for the construction of
a steam or electrie railway from Embro to
Stratford, a distance of seventecn nules,

The City Council has made clium agamnst
the Winpeyg Eledtne Rabway Company
for 1,040 for damages owang to the futue
of the company to run cars on certan
streets as agreed.

The bill w0 incorporate the Canadian
Electric Ralway Company, which  pro-
posed to construct an electrie railway from
Windsor to Montreal, has been thrown out
by the Railway Committee at Ontawa.

The Montreal Park and Island Railway
Company is sceking an extension of time
until 1901 in which to complete theie lines.
Amalgamation is  also asked with the
Chateauguay and Northern Railway Come-
pany and the Jacques Cartier Railway
Company.,

Mr. Joha Patterson, who is promoting
the radial vailway from Hamilton via the
Beach to Burlington, aflics that his com-
pany will have the road in operation by
June 1. The woney to build it is subscrib-
ed, and all arrangewents made with the
exception of those in Burlington, which
will be completed in short time,

Hon. Peter Mitchell recently brought
action against the Montreal Street Railway
Company claiming $13,2350 damages, alleg-
ing that from neglecet of its employes lie
wits serionsly injured while alighting from
a car. After five days® trial, during which
time much cvidence wis submitted, the
jury gave a verdict for the plaintiff of $1,00n
and costs.

Stockholders in the Crystal Beach Iwm-
provement  Company held a meeting at
Ridgretown, Oat., ecarly in March, and sub-
scribed $4,500 for the construction of the
Beecher single rail elevated railway. Work
will be begrun on the new road at ouce,and
if the experiment proves the success antici-
pated, it will be extended down the beach
to Point Abino, and perhaps to Niagara
Falls,

Your Stomach
DistressesYou

aftereating ahearty meal, and tho
result is o chironic caso of Iudiges.
tlon, Sour Stomach, Heartburn,
Dyspepsia, or a billous attack.

RIPANS TABULES

Promote Digestion, Regnlate
Stomach, B nd Bow
ho 1llood
outoae, a%l(’l' u’l.jll other
1 |
l?o‘::?;%t:c'xrdm«l condition of tho Liverond
S e Theic baor 1LY+ and
oct digestion
pansTabulestakothoe placoof an Entire
Ripacegg Modl%fne Chost, and
shoult kept for use in
overy family.

Price. 30 Cents a box. At
Druggista, or by matl,
RIPANS CIEMICAL CO.,

10 Srrrck 5T., New YoxK.

eln. Vurity

St. John, N.B,, has cleven and one-half
tiles of electrie railway.

An electric railway line is proposed
which will connect Vancouver, B, C., with
Steveston, and proceeding up the line of
the Feaser river, will take in some twenty
agricultural settlements.

The electric light plint at Ayluer, Ont.,
consisting of three dynamos, together wath

iwrenits and  street and  shop lights, iy
oftered for sale by tender by Al E. Haines,
The date limit is Aprit t3.

The street railway company at - Sarenia,
Out,, have in contewplation the conversion
of the railway into an eleetrie road.

Messese John No Lake and M, Hopkins,
of Hamilton, are promotingr an electrie
railway which it is proposed to build from
the head of Wentworth street southerly by
way of Hall's Corners, Yotk aund ladiana
j to Cayuga or Dunmville, with probably a
| Shur to Caledoma.  Surveyors have gone

difliculties,

I over the route, and report no engmeering

ur “Acme” Automatic . . ..

Raliway Goach and Street Gar GURTH I NS

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

ARE THE BPEST IN THE WORLD.

We also manufacture a New Special Material for Excursion or Open Stieet Cars,
which is pe-fectly waterproof, will not fade, nattier in appearance, any width without
a seam, stronger and cheaper than any shade now upon the market.  Can be scen on
new cars lately erected by the Toronta Railway Co.  \We also catry in stack every de-
scription of Railway Coach and Stiest Railway $Shade Cloth, Goods, Fixtures, ctc.

WarITK ¥OR PARTICULAKS AND SAMPLKS,

Menzie, Turner & Co. 3. Toronto

THE DAKE ENGINE

For Running Dynamos in
Small Isolated Plants

STEADY AND EVEN MOTION

ALSO FOR

ATTACHMENT DIRECT 10 FANS, BLONERS,
PUMFS, SIOKERS, STEERING GEAR,

——————-

MANUFACTURERS

>
CENTRIFUGAL
tIC.

CORRESPONDRSCL NOLIITED,
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ROBB-ARMSTRONG ENGINE

Simple, Tanderh and Cross Compound
Correct Design ° High Grade Work

ROBB ENGINEERING CO., Ltd.

Amherst, N.S.
WM, McKAY, Seaforth, Ont., Travelling Agent.
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CANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $1,500,000.00.

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

BRANCH OFFICES _AND WARE-ROOMS:
.

1802 Notre Dame St. -  MONTREAL, Main Stroet - WINNIPEG,
138 Hollis Street - HALIFAX, Granville Street - - VANCOUVER.

150 K. . MONOCYCLIC GENERATOR.

The Monocy<clic System .

has been established by the experience of the past year to be the only satisfactory
system for the distribution of . ... ...

Light and Power

from the same generator and circuit.  We invite attention to its superior mechanical design
and construction ; its absolute simplicity in distribution as compared with the
complications of the polyphase systems; its perfect regulation secured by
compounding to compensate for line loss; its freedom from unbalancing, the
lighting circuit being single-phase; the perfect operation of our induction motors,
which require no condensers.

Ploase montion the CANADIAN ELECTRICAL NEWS wher corrosponding with Advertisers
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CANADIAN GENERAL ELECGTRIC GO,

(LIMITED)

The following Letters speak for themselves:

PORT HopE, Feb'y 27th, 1896,
Messks. Cavanian Gezerat Evkcrric Co.,
Toronto.

DEar Sixs :—The 75 Kilowatt Monocyclic Alternator
purchased from you was started up on Sept. 2nd, 1895,
and has since been givingg us an mninterrupted service of
160 hours each week, starting at four o'c:ock on Sunday
afternoon and running till cight o'clock the following
Sunday morning. without a hitch of any kind whatever.
We expect 2 large increase to our business from motor
service, and appreciate the excellent features of the
Monacyclic system of this combined light and power
service. Thereis, of course, no unbalancing, as the lighting
issingle phase, and the operation of the motors docs not dis-
turb in any way the evenness of the lighting.  After an
experience of six menths we feel warranted in sayings that
we consider the Monocyclic as superior to any of the
polyphase systems which we are acquainted with, and
intend in the near future to duplicate this machine.

Yours truly,
R. A. CorneTT,
Pres. & Mgr. Port Hope Elec. Lyht & Power Co.

PARRY Sousy, Feb, 27th, 1Sg6.
Tug Cavaniay Gexrat Erectric Co., Toronto.

DEAR SIks :— Having now made a thorough trial of the
Monocycelic system of Electrical distribution ais supplicd
by vou, I have much pleasure in informing you that it is
Fiving entire satisfaction.

The machine, a 75 KW, is a beautiful specimen of
dynamo building, being stromz and compact.  Ventilation
of the armature is excellent, and the generl desiggn of
that very important part of the machine ix good.  Elec-
trically and mechanically, I consider your machine to be
superior to any [ have secn.

\We have not had occasion, as yvet, to test the machine
on the operation of motors, but speaking from the ligghting
point of view, I can fully endorse what you claim for the
system.

We have 700 lights now wired and expect to increase
to 1,200 before 1897,

Yours truly,
W. R, ARMSTRONG,
Manager Parry Sound Electric Light & Power Co., Lad.

————

HaNOVER, Feb. 21, 1896,
Caxamax GeNerat Evkctric Co., Toronto.

DEAR SiRs 1=-In answer 10 your enquiry as regards the
opcration of our Elcctric System, I beyr to say that we
have now heen running onc of your 73 Kilowatt Monocy-
clic Dynamos for the past two months, and i s giviay
catire satisfaction in every respect. . Wehavenothad the
sligitest trouble with it in any way, and although s
being operated about 13 hours a day, it Tuns exceedingly
coal, and requires pracucally no attention whatever.

The machine itself 1 regard as a model of simplicity,
in fact to show my confidence in the apparatus 1 have
placed the plantin full change of my brother, who, previous
to the starting up of this machine, had no cxperieace
whatever with clectrical apparatus of any kind. .

The perfect regulation of the Dynamos, and the sime.

plicity of the wiring are also strony points which should
recommend the use of this style of apparatus to anyone
contemplatings the installation of an clectric plant.

In conclusion, I might say that after having decided upon
adoptingr the Monocyclic system, my opinion  becime
somewhat prejudiced against its adoption by representa-
tions made by other manufacturers, but 1 now fiil to sce
wherein 1 could have secured anything better to that
installed by your company.

Yours very truly,
D. Kareuren

DusxsviLLE, February, 1890,
Messrs. Canaman Geserav Evgcrric Co.,
Toronto, Ont.

DEAR Sirs :—We are pleased to be able to express
aursclves as eatirely satisfied with *he Monoceyclic system
installed by you last fall.  We are now in a position, hav-
ing covered a considerable portion of the town with our
lighting mainx, to appreciate the value of the threeswire
system for secondary distribution from the transformers,
and the great advamagze gained in simplicity by the
Monocyclic from its being a single-phiase system for the
ligghting distribution.

The workmanship and finish of the dyaamo itself cer-
tainly doces credit to your factories, and in operation it
has proved itself to be exceedingly simple and satisfactory.

The commutator and brushes run without any sparking
whatever, and do not give us 2 particle of trouble.  We
feel fully justificd in saying that the Monocyelic system
in operation has shown itsclf to possess a? the points of
excelence claimed for it by you at the thime when we
made the sclection for our new plant.

DussviLLe Evectrie Licnt Co.

Matrawa, Feb. 27th, 1890,

Messis. CavaniaN Gexerat Evecrric Co., Toronto,

DeAR SR8 :—-We are pleased to be able to express
complete satisfaction with our Monocyclic plant, which
has now been runningg since 27th Sept. . Weare especially
pleased with the ease with which our former single-phase
system has been changed into one suitable for the distri-
bution of both light and power.  The only change made
in our case was the installing of the Manoceyelic machine
in place of our former single-phase alternator, and the
runningy ¢f n third wire to the points where power is to be
supplicd.  Altegether the system is admimble, both as 1o
simplicity in the wiring, and distributionand perfect free-
dom in operation from any trouble or complication. We
are quite sure that the Monocyclic system will prove a
means of increasingg largely the revenues of altemating
ligghtings stations by the aale of power without adding any
complications to their operation.  You will be pleased to °
know that the 3 h.p. induction motor gearcd to a triplex
pump is now in suceesful operation pumping water for
the C.ILR. water tank. 1t is certainly a very simple and
substantial picce of machinery.

Yours truly,
MarTawa Enrcrric Licur & Powek Co., Lan.

Al B Hrrnmay, Sce y-Treas.
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Fhe Montrcad Sticet R udway Company's !

building, cormer Crangs street and Place
d'Armes Hill, is neanng completion, after
havinge been reconstructed as asesalt of
the unfortunate  collapse. Mro O W
Henderson, olectnical conteactor, 18 winng
and puttg in the clectne light tittings.
The svstem adopted s the condut one, the
condmt pipes having been all Lod in the
plaster, and the plastenng work finished
before the wires swere put mto the pipes,

Telephones

{3

1A

Main Line and
Warchouse . .

(PN

Sold OQutright.

. . No Exorbitant

Royaltles. . . «
Only Telephone

made that does

not get out of

Ag!ustmem. coce

Send for Catalogue and Prices.

WY MANL FACTURERS

Joiin Starr, Son & Gy,

24,6 DUKE 1., COR. WATER, Halifax, N.S.

MUNDERLOH & CO.

~liy—_ MONTREAL
OUR INCANDESCENT

LAMPS

ARE AHEAD OF ALL
Send us your orders for Lamps and Electric Supplies

I
? ARB BLIND TO THEIR OWN INTBRESTS if they
have uncovered Boilers or Steam Ptszl. as by having
them covered with our Sectiopal Covering it 1s not
oaly a great saving to your employets as regards suel
but lt gives you much less finng to do and enables you

! E l tup steam {none-half the time on the coldest day.

| EUREKA MINERAL WOOI. & ASBESTOS GO.
Dealers in Pipe and Boiler Covenaogs, ° 124 B:\Y ST.,' 'I-ORON.I.O

Asbestos s, Eogine Packings, etc.

! TNODGE PATENT. . c l' d Cl h
!
Split Friction Cut-01 Oﬂp lngs aﬂ utc es
S22 4 S
Perfect Positive
Balance Friction
Liberal " v) The Split
Clearance y Feature
Excellent Reasonable
Lubrication First Cost

Are all Claims Worthy of your Investigation
-- Sole Manutacturers1a C2o2dx —

DODGE WOOD SPLIT PULLEY 0. Office, 68 King St. W., TORONTO

&y

WRITE FOR PRICES

~® ROB

Iron Founder and
Water Wheels, Engines and

ERT GRAHAM G~

Machinist .OTTAWA, ONT.

Mill Machinery a Speciaity.

<« THE=-
5 \WW

'STANDARD ...

' WATER WHEEL

A AT T AT NN
@WA
diameter.  Wheel one solid casting.

M 8 per cent. of power guaranteed.

In five piccess.  Tncludes whole of casc. cither
tegister or oylinder gate.  Water put on full
faxc ot shut completely off with half wm of
and wheel, and as cadly governed as any
cngine

ADR in sizes ftom 6 inches 10 S3 inches

Cut showing Wheel Removed trom Case.

Wnite for Estumates, References and Catalogues of the STANDARD WATER \WHEEL, also Milled and Rough Gearing of
cvery suze and desenpuion 3 Engines, Mill Machinery and Electric Power Plants ; Latest Improved
Band Saw Riazing Tables ; Shears and Gummers ; also Surface Gninder for Shingle Saws.
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« ELECTRICAL ENGINEERS
TENDERS WANTED o

A " A Wecekly Journal of advance informa. ". Fred. Thomson, late chief elecs Electrical Supplies
tion and public works. " trician of the Royal of all Descriptions,
The recognized medium for advertise- BB Electric Co.

ments for *Tenders.

CANADIAN co TRACT RECORD
TORON

Completo Plants Installed.........

o————ARMATURES REWOUND
Correspondence Royal T-H Arca Specialty
Solicitetl, e v ' Dynamos and Motors Repaired

&i GOLDIE & M=CULLOCH Co.

(LiMiTED.

MANUFACTURERS OF

Improved Steam Engines and Boilers

+ FPLOURING MILLS +

And the Erection of same in the most Complete Style of Modern Improvement,

WOOL MACHINERY, WOOD-WORKING MACKTNERY, SAWNILL, SHINGLE AND STAVE MACHINERY

Fire and Burglar Proof Safes and Yault Doors.

- called to the “ WHEELOCK ” IMPROVED STEAM ENGINE
5pec1a! a’cten’ercn as being unequalled for simplicity, efficiency and economy
in working, and especially adapted for Electric Lighting, Street Railways, etc.

2
.200.

300.
500.
C.D.

MANUFACTURERS . . . .

Lamps, Transformers and' % | AGKARD ELEGTRIC GO., LTo.

Elsctrical Supplies ~hme—_St. Catharines, Ont.

300C.P. PACRARD Mogut,
bumning at 2.6 watts per
C.P., consunics. ... 780 watts.

This lamp is cqual to 18 16
c.r. lamps, which, burning at
3.6 watts per . . cfficiency,
will consume.... 1050 watts.

A saving cach hour of
........... 300 watt hours.

Or, at 15 cts. per 1,000 watts,
asavingof........ 14 cts.

If the lamps average 4 hours
usc daily, it means a saving
in current cvery month of
.................... $3.40.

As a PAcKarDp MoguL Lawp
burncd under these conditions
will have an avemage lifc of
about five months, this means
a saving of $27.00 in currcat
before the lamp has to be re-
newed s and last but not least,
PackarD MoGULs cost lcss
than the same capacity in 16
c.r. Lamps.

The saving in current over
Low Candle Power Lamps will
more than pay for renewals.
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: 3 G w H[ND[RSON wsen o commiern ELEGTRIGAL SUPPLIES

..... BSTIMA'I‘E/S FURNISHED FOR.....
Wiring and Installing Complete Electric Plants
o/

Bl <] EXPERIMENTAL APPARATUS, MODELS, PATTERNS.
LIGHT MACHINERY AND COMMUTATORS. 44 Bleury St.
4| ELECTRICAL APPARATUS OF ALL KINDS REPAIRED.
STORAGE BA1TERIES, DOCTORS’ AND DENTISTS' ELECTRICAL
-] APPARATUS AND MACHINERY.

ELECTRIC AND GAS FIXTURES. MONTREAL

ELECTRIC FAN MOTORS.

THE OTTAWA PORCELAIN & CARBON C0., Ltd. o™

MANUFACTURERS OF

s for all kinds of Arc Lamps, including cored
cavrbon POlntS and solid carbon for incan’descpnt circuits.

. ALSO . .

Corner Jurors

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

ALL GOODS OUHRHNTEBD TO OGIVE BATISFAGCTION

VOLCANIZED FIBRE (0. =erxesmrn sore
e mmsavss JARD VULCANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and speciul shapes to ovder. Colors, Red, Black and Grey.
SEND FOR CATALOGUE AND PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL. OFFGE: 14 DEy ST., NEW YORK.

- ZORONTO " THE 1 "0 MOLAREN BELTING CO. MoNTREAL

eleplione &

THE BABC‘OCK & WILCOX

YWater Tube .

STEAM

BOILERS

OVBR 1.600,000 HORSE POWER IN UEE,

HEAD OFFICHE:

415 Board of Trade Building, Montreal.

= WM. T. BONNER, GexeraL Asear Fog Canans
= §

T Canadian Shors at Bellevwille.
——————— LARGE BOOK “STEAM” SENT FREE ON APPLICATION




