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GENERATION AND TRANSMISSION OF
FROM WATER POWER.

Tur work of unhzing the great water powers of the far west

1s gomng on rapidly. Wabin the past months two electncal
plants for the transnussion of power from water falls over long
distances have been stalled. That at Sacramento, Cal, has
proved the feasibihty of econonucaliy transmitung the power of
a fall to adistance of nearly twenty five miles. That at Port.
land, Ore., 1s still more important and presented many new
clectrical problems. Those have been successfully solved and
the thriving ciy of Portland 1s now benefiting by o service of
electniaaty from a water fall more than twelve miles away.  This
installation was made by the Portland General Electric Com-
pany, of which Mr. F. P. Morey 15 President. The company

ELECTRICITY
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constructed to allow of the passage of vessels past the falls into
«he navigable waters above, extending seventv-five miles inland.
‘To construct thus canal, the State of Oregon contnbuted about
$20,000, the balance bemng supphied by the Partland Company.
The station building 1s of concrete, stone, won and brick and
when finished will have a tength parallel with the river of 364
feet. The water s taken from the canal, led through an exten
sive hydrauhic installation and discharged into the niver below
on the other s:ide.  The water wheel plant s from the works of
the Sullwell-Bierce & Suuth Vaile Co,, of Dayton, O, and con
sists at the present tume of three units, cach conwisting of a paur
of vertical cylinder gate mnproved Victor turbime wheels, 42
wmches and 00 inches i dumeter respectively.  The larger
wheel is an aovihary to be biought mto service only at period,

F1G. 1. ~INTRRIOR OF SEATON SHOWING THRER 3-PHASE GEARKA1ORS AND TWo DIRECT CoONNEort b ol ERs,

owns the entne water power of the falls on the Willamette River
at Oregon Caty, twelve miles above Portland, which, with a head
of forty feet, has a nununum capacity estimated at 50,000 h. p.
Part of the power has already been utilized by numerous factor-
ies and mills erected near by, and m addition to these an clec-
tric station  erected some yeurs ago has supplied current for
bighting the streets and dwellings of PPortland and for operating
an electric street radway between Oregon and Milwaukee,
seven miles away, the direct current and ligh frequendy alter-
nating systems being used.

In order to take advantage of the power of the fulls the Port-
land Genetal Electnic Company has constructed the first part of
an extensive station on the west side of the Willamette eover
apposite the Cuy of Oregon. The part constiucted 15 one
quarter only of the butlding, which 1s being put up 0 sections.
Twenty sections will complete the building ; five are already
built and foundations are now being made for the remander.
The ultnnate gencrating capacity aof the station will be 12,800
horse power. Inaddition to the land covered by the station, the
Company has puichased about 1,600 acres n the vicinaty. It
also controls the canal and locks on the west side of the river,

of excessive ich water, which the records show accur  about
once i every five years,  The smaller wheel runs at a speed of
200 revolutons per tunute and the larger at 100 revolutions per
nunute.  Both turbines are set at the same level and each
carnes a pulley, that of the sixtvainch wheel beng tined to the
pencrator shaft. When the large wheel 15 1 operation the two
pulieys are belied topether, the saidler whee! s disconnedted
and the farge wheel drives the gencrator at a4 aniform speed of
200 revolutions,  When the smaller turbine 15 operated alone
the belt hes upon o shelf surrounding the pulleys.

The weight of the vertical shaft with the armature 1s about
33,300 pounds, and to carry this a system of extra beanngs s
watraduced  one of the rinyg thrast & pe and the other & hydraahe
oil beaning, both supplementing the ring beannys on the arma-
tmie shaft. They are endlosed with cases filled with o delivered
by hydraulic pressure, and are surrounded by water jackets.

The length of the generator snaft 1 29 feet, and 8- 35 n
diameter. It is not a contiuation of the shafc of the wheel but
1s coupled to it by means of a disc coupling, which allows of a
certaim free mosement up and down of the generator shaft.
The shaft of the 6o inch wheel runs from the coupling to a
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bearinyg set in the floor of the stanon.  Both wheels i each sec.
tion are controlled by hand wheels and both are regutated by
the same govermor,  ‘The belt tihtener is also contralled from
either loor by a hand wheel,

The witer s admntted to the penstocks from the upper canal
by means of a head gate operated from a platform on the canal
sule of the statton.  Each penstack 1s ten feet in diameter and
15 constructed of nveted steel plates.  Iach wheel has s own
flume, the water passing first through the large tlume of the
larger wheel to the lume of the smaller wheel, whenie it passes

AT . [jmhﬂ
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through a tube into a tail race. In addition to this turbine
cympmient, an auviary power equipment has been furnished,
conmisting of a set of pumps, mduding a hydravlic pump for
supplying ol to the thrust bearing cylinders and a duplex water
pump to arculate the water in the cylinder water jackets. They
arc operated by two 15-mch horizontal turbines enclosed in the
samc flume. For the operation of the exciters a further pair of
vertical turbine wheels has been installed, each 48 inches in
diameter, dnving the generators by a sinnlar system to that
already described for the operation of the main machines.

I'hic complete power plant will consist of twenty, thice-phase
xenerators and two direct current gencrators, acting s exciters.
1 hic tatal capacity of the station, therefore, will be 12,000 horse
power, divided into twenty umts, each one independent of the
other.

In order to obtam the best results from the power at its dis
posal, the Company selected the three-phase system of clectrical
power transmission as developed by the General Electnic Co,,
which has proved so satisfactory i the majority of power trans-
mission mstallations of sarying suzes and varying distances in
the Umited States.

One pecuhar feature of the Portlind insiailation is the em
ployment of large blocks of power for street railway senvice, in
volving the transformation of the polyphase curtent sent over
the hine mto direct cutren: for radway aircuits.  The frequency
1s 33 cycles per second, selected on account of the large amount
of power which 1s necessary to convert from alternating to
direct current. The current 1s dehivered directly to the hine
without first passing through transformers and when it reaches
Fortland o transformed down 10 a potential of yoo rolts.  For
the power service the step-duwn transformers are connected to
totary converters which will dehiver a continuous current of 300
volts for sticet ralway scevice, as well as far the operation of
stanonary motorr.  Induction motors will alsn be used, directly
connected to the secondarnies of the step-down transformers when
tlis can be done to advantage.

The tive sections of the building already erected are occuped
n the following order  The first section contains the pumps
and the accutnutators for the camplete stawwon, 1a each of the
thice following sectie=~s 15 onc threc-phase alternating  current
renerator of 330 k. w ar 600 h. p. capacty, and the fifth section
contauns *wo 230 k. w., . p.continuons current generatols used
as excters.  kach eavaater s capable of exaiting all of the twenty,
three-phase genemitors, and the second has been set up as a re-

serve in case of acadent to the first, At present, one s furish
ing direct current to the street ralroads in Oregon City.  When
the station is complete, the exciter section will be removed from
the fifth scction, which it occupics at present, and will be placed
in the centie section of the bwilding, whete the switchboads
will also be erected.

‘T'he generators are of special design and e set upon the
floor of the station, the armatures revolving in a horizontal plane,
with one bearing at the floor line and another ~a top of the
armature underneath the collector rings.  Each generator has
twenty laminated poles, The armatures are a little over seven
feet in diameter and are about two feet high. These anmatures
are constructed to dehver current directly to the line at a work-
ing potential of 6,000 volis effective pressure without the inter-
wediation of step-up tiansfermers.  On account of this high
voltage unusual precautions wete necessary to perfect the insula-
tion of the armature coils to avoid leakage to the ground. The
armatues are wound with flat wire and each of the coils is divi-
ded into sections, cach section being separately insulated. The
thoroughness with which the feat of delivering the enormous
voltage direct from the machines has been accomplished can be
judped by the fact that the armatures were subjected to a pres-
sure of 13,000 volts alternating and were both short circuited
and open aircuited under full excitation without the slightest
wjury.

The ficld coils are wound for excitation of 300 volts con-
tinuous carrent, and each has been subjected to a test of 5000
voits alternating.  The regulation i these machines has proved
singularly good, the increase from no load to full load being
comparatively moderate.

From the dynamos the loads are run to floor connectors and
pass underneath the fleor to the switchboard, The concrete
fioor is over them and thorough protection guaranteed.

‘The exciters are set up to allow of the armature revolving in
a honzontal plane with one beaning only at the floor hne.  he-
construction of these exciters 1s almost identical with the . k.
m. p. tvpe of railway genctator, and each has a capacity of 250
k. w. at 125 revolutions per mute.

The tugh tension switchbrards are bwilt of native marble and
the panel method of construction s followed throughout. Lach
panel carries a double pole main switch for the high potential
circuit, and a potential circuit and a double pole double throw
switch for the exciting circuits. It also carries a rheostat for
the control of the excitation of each machine and a single throw

Fte 3

RECRIVING OR 3-PHASK 8iDE 0 ROTARY CONVERTERS,

switch opening the circuit through a setof seven 32 ¢ p. 110
volts. In addition the board carries a curtent indicator for each
line and one for the enating aircuit, and a potential indicator
with station transformer placed at the back.  The upper part of
cach panel consists of a set of plug conneclions for coupling the
machines in paraliel or for direct line connections fiom each
generator.

The excter switchboard consists of two panels of Tennessee
marble with a special switching panel between them. By
means of this switching panel current for the railway service
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in Oregon City can be obtained from cither exciter, or the two
exciters can be coupled in parallel or the outgoing railroad cur-
rent can be used for excitation purposes and the balance from
the exciters can be used for other work, From the generators
the current passes directly to the line through the switchboard,
The tine is 14.3 miles long, a separate circt being installed for
cach machine. [t passes through an undulating country follow.

wy; the course of the Willamette river as closely as possible.

K, 4. —-IIRKCT CURRENT S1DK OF ROTARY CONVER FERS,

The poles upon which the three phase wires are strung, also
carry a number of wires for the 5,000 volt continuous arc current
from the old transmission station, as well as the wjres nver
which the old system of lighting with high frequency 3,000 volt
alternating current 1s effected. The loss in the long distance
transmission line is calculated at full load at about 11/

The sub-station to which the high frequency lines are brought,
is a two-story building at the corner of Seventh and Alder streets,
covering a4 space of Jo feet by 100 feet. The lower floor is
divided into three rooms, one containing the transformers, the
second the rotary converters, the other being used for a repair
shop, lamp and meter room. The upper story of the building
1s occupled by the offices. In the transformation room at
present are the necessary transformers for the threc units already
wstalled—435 transformersin all. The receiving cnd of each
hine 1s connected to a bank of 15 transformers per generator, five
being placed between each pair of wires of the three-phase
system. ‘The transformers are mounted on an iron rack five
transformers igh and three wide and foundations are already
laid for six additional units. Each sect of five transformers is
connected to the primaries in series and to the secondaries in
parallel, although in the transformation of the three phase cur-
rent two sets only are necessary.  Forthe large umts, tvith high
voltages, however, as employed in the present installation it is
desirable to have a large number of transformers banked. The
bank thercfore is divided into three sets instead of two so that
each group mav act as a reserve to the other two sides enabling
two-thirds of the power of each generatar to be delivered cven
if the transformers on onc leg of the circuit have to be discon-
nected, nor 1s the balanze of the system affected by this change
of connection. The transformers regulate at a little over one
per cent. vaciation of the secondaries from no load to full load.
The transformers are of the standard General Electric sub-
station type, having numerous air passages between successive
bunches of iron lamine and between the coils so that they may
be cooled by artificial ventilation. This enables the transform-
ers to be worked at a high output of cfficiency and yet remain
cool. The distnbution of hght frem the secondancs s effected
on the Edison four wire system which alsoallows of the working
of synchronous and nduction motors from the lighting mains.
Ihe four wire system is worked at 1,000 volts between wires and
by means of feeder regulators a vanation of §  in cither direc.
tion 1s covered.

As already mentioned the direct current for the 1ailway ser-
vice is obtaned by conversion from the three-phase alternating
current,  This is effected by means of rotary transfonuers, «
type of machine which the General Elecine Company has
brought to i high state of perfection. Two of these are at
present mstalled in the sub-station, and space has been left for
an additional three. ‘The capacity of each converter 1s 500 h. p.
delivered to the bus bars of the continuous current switchboard,
The long distance transmission lines for this railway service, as
in the case of the lighting circunts, are connected to the step.
down transfortuers, transfornung the current from 6,000 volts on
the line to Joo volts at the secondarics. The secondaties are
connected to the three collector rings on one side, and the cur-
rent is thus brought into the armature of the rqliary converter,
The alternatmg current at 4oo volts 1s then converted in this
machine into dunect carrent at 500 volts at ne load and 550 volts
at full load delivered from the commutator side.  The rotary
couverters are arranged for self regulation, the voltage on the
direct current side compounding with the same regularity as
that found in the Lest duect current dynamos despite the vary-
ing losses on the long distance line and the varying armature
reaction in the rotary converter. This regulation 15 cntirely
independent of the gencrator which receives constant esditation
atall loads. The shaft of the rotary converter is eatended
twelve inches beyond the bearing of the alternating cuirent side
to take a small pulley from which any small machine or an arc
dynamo may be driven,

It is it note-worthy fact that in spite of the long transmission
line, and the increasing load on the generator, the potentiaf
supplicd to the railway lines steadily nises as the load is increased,

Euxch rotary converter has a capacity of goo k. w. It is an
eight pole machine making 500 revolutions. The anmature is
iron clad, carrying at nne side a commmtator and at the other
three collector rings. From the 1otary converters the wires are
taken to the power switchboards. Each converter lias two
panels, one fur the three-phase cunient and one for the contin
uous current.  The alternating current panel carries two double
pole switches, one for conncction to the converters and 1rans-
formers and the other to connect the converter to a set of com
wmon bus bars,  An additional main switch is provided to con
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nect the rotary transformer and the panel itself which carries
also a set of fuses, three curient indicators and a potential indi
cator with a transformer reducing the potential from 3% to 1
The continuous current pane! is of the standard direct current
railway type with automatic circuit breaker, and a current indi
catar added for the ficlds of the rotary transformer.  The panel
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may be coupled in parallel on both the alternating amd contin-
uous cutrent side.

‘The hghting switchboards w the sub-station cousist of one
pancl for each leg of the three-phase system.  The sccondanes
from the transformers acc entirely independent and the pancls
canry fuses and two g pole switches for coupling the feeders
directly eather to the cortesponding transfonner unit ot to the
bus bars and the switches for the operation of the teeder regu.
latts. A corrent indicator 1s placed on each side of the four
wites and three potential indicatars between the four wires.  On
top of the switchboards are placed the miun switches for open
ing the different feeders, and cach pancel s provaded with ground
detectors and lightning anesters,

At present the highting (rom the three-phase system s used
for large buildings, contaiming scveral hundred lights each,
They are rlosc to the city station and this distribution ¢can ve
readily handled at about Joo volts.  For the outlying and resi
dential districts the bigh frequency appauat s with individual
transformers will still be employed.  Canti.aous cuirent will be
furmshed to the rlway and to the stationary motors already
stalled, but new motar nstallations will be made with the
three-phase motors which will be run straight from the three
phase switchboard, i parallel wath the rotary transformer.

The direct railway current will be carried to the cast side
rilway station by means of cables under the Willamette iver
and this distnbution will 1each as far as Milwaukee, where con
nection will be made in parallel with the 600 volt service from
either station A or stanon B at Orcgon city.  The loop from
Oregon aty to Portland and back will thus be as follows . He-
ginming at Oregon city with 33 cycle three-phase cunent at
6,000 volts, 14.3 mules will be traversed as far as Portland 5 the
current will then be transformed to 4oo solts alternating, and pass
g through o rotary converter, issue therefrom at 600 volts con
tintous, which will be transotted eight unles to Milwaukee and
connect with the continuous carrent from Oregon city.

This plant when finished will be one of the largest long dis-
tance transmission plants i *he world.  Its satisfartory opera
tion so far shows admirably, not only the effectiveness of the
three-phase teansaussion system for general service, but also s
feasibility.  This has rendered possible its adaption to the
operation of unportant  railway systems through simple appar
atus, and to the working of a distributing, net work composed in
a large part of existing lines.

RELATIVE ADVANTAGES OF THE ONE, TWO AND THREE
WIRE SYSTEMS.
Editos Ervermcar Naws

SiR, In your Uctober isste 1 note with eatreme pleasure
that we poor outsiders are benetitted by beng able to read, study
and mwaraly digest the excelleat papers brought before the
Canadian Llectrical Association at their recent covention.  He-
fore gomyg any further allow me to express my deep and sincere
appreciation of this benefit, accorded to non-members .and mem-
bers of this uscful Association alike. At the outset 1 wish to
say that | want it distinctly understood by your readers that |
do not claim to have more than ordinary knowledyie—that 1 am
very hable to mustakes, grammatical and otherwise, and ask the
indulgence of your readers accordingly.

The paper in which { find myself more especially interested
1s entitled * Some Modern Alternating Current Apparatus,” by
H. T. Hartman,  Being employed as manager and chief engin-
cer of a small alternating plant in a suburban town, where cus-
tomers are few and far between, and where pnmary and second-
ary mans are required 1o cover a considerable area, 1 am mare
than otdinarily interested in the question of secondary distnibu-
tion. {n the first place, 1 am desirous of distributing current
to customers with as little loss as possible, so as to have every
passible unit of current generated at power s:ation tumed into
cash at regular perods.  Secondly, it is essentially importang
that capital account may be kept as low as possible to secure
good and efficient secondary distribution, and at the same time
that capital invested be kept within reasonable margin,

1 read wath a great deal of pleasure the portion of Mr. Hart.
man's paper applying  particularly to secondary distribution by
means of the 3-wire system, and at the same time the discussion
and remarks on the paper by Mr. Medbury and others. I am

patticularly interested in Mr. Medbury's remarks, claiming that
transfonners can be so placed on the 2-wire principle as to dis
tribute current over secondary mains at a less eapense for cop-
per wire than by means of the same teansformers placed on the
3-wire system. [ confess 1 am sumewhat puzzled to know low
Mr. Medbury artives at these results, and why 3-wire secondary
distribution is to be condemned, even taking his ideal case asan
actual one,

As 1 understand dingram No. 3, Mr. Medbury proposes, in-
stead of setting a large transformer in the centre of distribution,
as in diagram 1, to divide the line into two scctions, placing a
smaller transformer in centre of cither scction, thus reducing
weight of copper required for secondary by reducing by one-half
distance of transmission, and at the same time reducing propor-
tionately the current transmitted.  He then pomnts out what ap-
pears at a first glance evident, that the close section required
for the wires, as per diagram 3, is the same as that for t-vo out-
side wircs on the 3-wire plan, and that the centre or third wite
is entirely dispensed with, making it appear that less weight it
copper is required for the secondary mnins, on the 2-wire plan,
as per diagram 3, than on the 3-wire plan, as per diagram 2,
I must candidly admit 1 fail entirely to see how Mr. Medbury
arrives at this conclusion. On the other hand, I claim that ap-
ranging transformers as per diageam 2 will allow the station
manager to distribute twice the amnount of current twice the dis-
tance than can be done on the 2-wire plan, as per diagram 3,
with an expenditure of but 33% Z more for copper wire, assum-
ing that the third wire is of same cross section as the two out-
side wires on the 3.wire system, and that wires of equal cross
section are used m each case.  This is surely a decided advan.
tage from a purchaser’s point of view as it greatly reduces
weight of copper required per unit of cwrent supplied, and en.
ables the station manager, as in . case like my own, to serve
several custoniers from ope transformer station, enabling the
use of larger transformers in place of & number of small ones.

A case in point anises a0 Wy own practice. At one point of
wy system § had eight customers and sin prospective ones, so
situated that § required at least eight transformers to be set on
2-wire distrsbution, 1 speedily found that what with cost and
general anefficiency of small transformers, a better system of
distibution mast be devised.  As an eaperiment 1 purchased a
pair of larger ttansformers, seting them together in centre of
location, and spread secondary wires on 3-wire system overa
radius of some goo feet in each direction, using 52 volts on
secondary mains as heretofore on old 2 wire system. By lead-
ing onc of the outside and centre wires in one direction, and the
other outside wire and continuation of centre wire in another
direction, tapping off 1o customets as required, I found this a
very efficient method, greatly reducing initial cost and giving
equally satisfactory service. In a somewhat similar case 1
found it necessary to extend outside mains and light some cus-
tomers a considerable distance from transforers at 103 volts,
supplying some customers at 52 volts and others at 104, both
from the saume set of traunsformers, So efficient have 1 found
this system of secondary distribution that I am graduaily ar-
ranging transformer stations at different points on system, so as
to eventdally haveall secoudary distribution on the 3.wire sys-
tem.

Just & word as to meters. | am using the same meters—both
Shallenberger and T.-H. Watt Recording—that 1 formerly used
on 2-wire system, with equal results.

Considering Mr. Mcthury’s great ability, I hesitated before
taking up this discussion, and valor may have got the better
part of discretion, but 1 offer as my excuse my great interest in
this really interesting question.  If [ am operating my employ-
er's plant at a disadvantage by adopting the 3-wire system under
existing circumstances, then 1 deserve their condemnation.
After studying the question carefully and to the best of my
ability, I am unable to sce how any arrangement of trans-
formers on the 2-wire system can reduce required weight of
copper without seriously increasing the number of transformers
and decreasing the efficiency of same, and [ have a great big
desire for information on this point.

1 have the pleasure to remain,

Yours truly,
ENGINEER.
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HORSELESS VEHICLES.

\Vinle the usefulness of ihe horse has been to a very great de-
gree impaired by the bicycle and the trélley car, it seems as if
his position as a faithful servant of man is to be still further
destroyed by the horseless vehicle, about which there is now so
much being said and written. It is bad enough to be displaced
by the silent steed whose bones ace iron and whose muscles are
tubber, and to be rcjected by the cat which sweeps along our
streets driven by an unseen force, but when everyonc who can
afford to keep a carriage, or who has occasion to convey himsell
or his belongings from place to place, adopts some new fangled
mechanical power, then indeed will the glory have departed from
one of our hitherto most useful domestic animals. No wonder
that it should be proposed in all seriousness to establish canning
+iorks where horseflesh might be put up for food, so that if he
cannot any longer be useful when alive he may at least do some
gond when dead by helping to sustain life in others.

If a vehicle can be propelled along a line of rails by steam,
or electricily, or gas, why should it not be likewise driven along
an asphalted or block paved street, or even over a good country
road, (and great progress has been made of late in improving our
toads)? Thiaction engines are not a new thing, but theiruse has
been restricted by their cost and the character of the ways over
which they hud to travel,  With the introduction of new and
cheaper methods of propulsion, particularly electririty, it is not
to be wondered at that horseless vehicles should be introduced,
and it is only a question of time when they shall have become
guite an every-day affair on our streets, and when the horse,
which has so well served us in the past, shall almost entirely
disappear. .

In order to test the qualitics of horseless vehicles several
competitions have been arranged. The first has already taken

(0.7 S ML VLR

Tug CARIAGE Waich WON First PrIZE 1N Titk Paxis Roap CoNTRST.

place, in a race from Paris to Bordeaux and return. There 18
no country in the world where science and industry are so much
encouraged by the awarding of prizes for meritorious work as
France, and it is not to 's¢ wondered at that the first competition
to test the merits of this new system of locomotion should be
held in that country, The first prize amounted to the handsome
sum of 31,500 francs.

The French competition was taken part in by no less than
twenty-two vehicles, twelve of which arrived at Bordeaux within
the time limit set by the rules of the competition. Nine of these
covered the distance of nearly 750 miles in less than one hun-
dred hours. Eight of the nine were driven by petroleamn or
gasoline motors, and one only, and that an old machine built in
1880, by steam. Speed was not the only test, the carriage which
came in fourth having won the first prize, its record for the 750
miles being 48 hours and 48 ininutes. The fastest carriage was
ruled out by the fact that it did not accommaodate at least four
persons, as required by the rules.

The result of the race scems to show that the lightest vehicle
is the best, and this proves the superiority of the essence of
petroleum, or gasoline, over electricity or stcam as a motive
power. It requires only 88 lbs. of gasoline to produce one horse
power hour, whereas steam requires at least 66 1bs. of coal, and
under the storage battery system more than 220 lbs. is required.
Light vehicles alse admit of the use of rubber tires. One of the

carriages in the competition was equipped with pneumatic tires
and though it weighed 2,380 tbs., accomplished the entire dis-
tance without accident to the wheels,  All the high speed steam
carnages met with accidents, which shows that their weight,
made necessary by the system, is too great for vehicles for public
roads,

Though the petrolenn motor showed its superiority over
clectricity in this contest it by o means follows that the latter
will not be the motive power for the self-propelled carriage of
the future.  The heat produced w any self-propelled carriage,
where the power 1s generated within wtself, must always stand in
the way of comfort in passenger traffic, an mportant considera-
tion.  It1s possible the overhead trolley system may be adapted
to road carriages, though they conld hardly, in that case, be
called self-propelled.  We do not doubt that electricians will yet
discover some means by winch that force can be economically
applied to such vehicles,

Following the French competition a silar test 1s being made
on this contment, the Chicago Times-Herald having offerca
$5,000 10 prues i a rce from Miwaukee to Chiago, the date
of wiich has been fixerd for November 20d, and the result of
which will be known by the time this paper is m the hands of
our readers.  Some sixty velicles have been enteted for this
competition, the construction of many of them having been
stumulated by the prizes offered.  The pomts for the judges to
consider are, peneral utility, speed, cost, cconomy of operation,
general appearance and excelience of design. The London
Eongineer has also offered prizes aggregating one thousand
quineas in a smular compention wm England.  These competi-
tions will enable Amencan and Enghsh mventors to compare
the merits of their vehicles with those which took part in the
French test.

A parade of Enghsh horseless carnaces took place at Tun-
bndge Wells a few days ago.  The exlubit ndluded Victorias,
landaus and tnicycles.  As i the French tnal the petroleum
motor showed its superionity.  The essence of petroleum used
1w these motors s 4 product having a speafic gravity between
that of kerosene and gasoline, being abuut ten per cent. lighter
than the former.

So far as the manufacture of hurseless vehicles v Canada is
concerned, no very definite steps have been taken, but some of
our enterpnising firms are watching the experiments which are
being made elsewhere, and will be ready to place o« machine on
the market as soon as the times warrant it Mr. Massey, of the
Massey-Harris works in ‘Toronto, who are about to commence
the manufacture of bicycles, is credited with the remark that he
would have a horseless carriage before the public within a year.

A syndicate of prominent British Columbia business men has
however been formed, and is applying for incorporation, with a
capital of $500,000, to operate traction engines and carriages on
the oli Canboo road, especially between Azhcroft and Barker-
ville, over two hundred miles of mountain road leading to the
mining country. They will cany both passengers and freight.
As hotse feed has to be taken for long distances into that
country the adoption of self propelling vehicles would mean a
great saving of expense.  Specially wide tires are to be used
50 as to avoid injury to the roads.  Should this company carry
out their project, as they talk of doing, at once, their experiment
will be watched with much interest.

The Canadian General Electric Co. have sold a three hundred kilo-
watt monocyclic plant to the Halifax [Hluminating Co.

Mr. D. Knechtel, of Hanover, is going to put inan clectric light
plant at Maple Hill, 24 mules distant, to supply Hanover with incan-
descent light,  lic is negotiating with Mr. Heinburger, the owner of the
plant in Hanover, for its purchiase.  The new plant will be in running
order by December 1t

The Parry Sound Electric Light & Power Co., which was recently
organized, have closed a contract with the Canadian General Electric
Co. for a monocyclic plant for supplying hght and power.  The strects
are to be lighted with scries incandescent lamps, which have given a
most satisfactory service in the neighboring town of Bracebridge.

The Hamilton, Gnmsby and Beamsville Electric Railway, 18 miles
long, has just completed the first year of its ustory, during which it has
carried 220,894 passengers and 15,042 tons of freight.  The legislature
will be asked to extend the time of completion one year so that the com-
pany may obtain the city’s bonus of $5,000. The road is only running
to Grimsby at present,
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THE TORONTO TECHNICAL SCHOOL.

111 loronto lechmcal School was established o January,
1592, Its pnncipai promoters were the lite ex-Ald. Gdlespre,
who died before it was opened; Ui, J. Oiland Orr, the present
chirman of the Board, who was the tist chanmnan, the
late Mr. 1. A. Mills, and Mr., A. M. Wickens.

Al first 1t was thonght to be somewhat of an experiment, but
the success alrcady achieved has placed it a more definite
posiion. It 1s siuated on College Ht., at the head of McCaal
St., and directly 1o the south of the School of Fractwal Suence,
wn what was formerly Wychffe College.  Permanent yuarters
have been secured there, and the budding so fitted as to be bet-
ter adapted to the requirements of the school.

1t 1s mamtamed enurely by the wity of Toronto, and 1s under
the control of 4 Buard of Lurectors compuosed of seventeen men
bers.  Five of these are wembers of the City Counuil, fiserepre
sent the [rades and Labar Lounul, two the Stauonary Engin
cers, two the Architents, two the Educatonsts and one the
Manufactusers.  Kegular meetings of the Board are held on the
fourth Tuesdav in cach month duing the session, which beyins
with October and ends with April.

The clisses are free to all residents of the wty who wish to
avail themsehes of ity prnvsleges. Both seaes are adiitted.
1 he course of study to be pursuzd by any one s opuional, and
registiation and entiance to any class

complete certain defimte courses of study. This work, itis
thought, will require from three to four years on the part of a
student with average ability and but meagre autainments at his
entrance upon the couse,

Three new teachers have recently been appointed to the staff,
and one of the old teachers, Dr. J. McMaster, selected as prin-
cipal.

Onc of the new teachers, Mr. James Milne, of whom we ap
pend a short sketch, has been appointed lecturer in the now all
umportant subject of electricity, and he will also lecture on the
steam engine.  Hus lectures, covering one of the most important
courses in the curriculum, will take up the following
topics :—

I'rRac1ical ELECTRICITA. - -Electrostatics—The Electric Cur-
rent and us Measurement, Electromotive Force and its Meas-
urement, Oha’s Law, Primary and Secondary Batteries, Elec-
trolysis, Galvanometers, Skunts, Wheatstone Bridge, Locating
Faults, the Varous Electric Light and Power Systems, including
3, 5 and 5 Wire Systems, Motors, Generators, Armature \Wind-
ing and Repairs, Transmission of Power, Ampere and Volt
Meters, Recording Ampere and Watt-Meters, the Edison
Chemical Meter, Testing Efficiency, etc.

Hypravnies,  Velocity and Pressure of Water under difies-
ent heads, Mcasurement of Flow and Calculation of Water

Power, Efficiency of Water Motors,

can be made at any tune dunny the
sessiwun, It 15 desirable, however, to
enter the dasses at the openiny of the
$€55101.

1 he school has a staff of nine teach
ers, and the class hours are from 7.43
10 .45 pan. cach week day evening,
caceping Saturdays.

The design of the school 1s to aid
those who have not had the advantage
of an education :n the carly penod of
Ife. It 1s speaally intended for the
artizans, tradesmen, mechanics, etc.,
and thosc who follow the usual occu-
pauons of an wmdustnal community.

The nature of the work done s very
different from that usually taken up by
the ordinary commercial colleges ot
schools. An cnumeration of the sub-
jeets taught will gaive some idea of the
woth it isdoing.  They are. Anthme
tie and Mensuration, Algebra, Euclid,
Descriptive  Geametry, Perspective
Drawing, Mcchanics, Chemistry, Prac-
tical Chemistry, in each of which there
ate both junor and seniur (lasses.  Besudes these there are
courses as complste as the time will peamit in Applied Electricity,
Heu, Hydrostatics, Steam and the Steam Engine, Hydraulics,
Laght, Sound, Practical Geometry, Frechand Dmwing, Miner-
aiogy and Geology, and Modelling in Clay. Ia the draughting
room o numctous group of subjects is taken up, as Machine and
Mschnectatal Diawing, Industuial Design, Shading, Lettenny,
Macline Construction, ete.

I hat the school ss doing an amportant and useful work, and
that st 15 apprecaated by the young men of the dity, is attested
by the fact that the aggregate attendance for Iast year.was 631,
while the average nightly attendance for the whole session was
286,

There are no fees for attendance on any of the classes,
and each student can take any subject he choases, or any group
of subjects that the time table will permit.

Constdenble muprovement was made during the holidays by
the remodclling of the building and the addition of new class-
rooms.

The school is now farly well provided with apparatus in the
morce impointant depanments for the practical lustration of the
vanous physical subjects taught. 1t is intended to make the
teaching as practic~ias possible, and to see that the students
know the work and not merely see it done. At the end of the
session, or of the work in any subject, examinations arc held in
the vanous branches, and certificates are granted to those who
succeed. A diplomia s also given by the school to those who

Prnncijal Toronto Techniaal School,

the Capacity and Power of Pumps,
Friction in Pipes, Hydraulic Ram,
Accumulators, etc.

STEAM AND THE STEAM ENGINE —
Thermal Value of Fuel, the Evapora-
tive Power of Fuel, Transfer of Heat
from Furnace to Boiler, Heaung Sur-
face, Grate Surface, the Generation of
Steam, Motive Power from Stieam,
Strength of Boilers, Rating of Boilers,
the Safety Valve, Action of the Crank
and Connecting Rod, the Siide Valve,
Comparative Efficiency of the Various
Engines, the Indicator, Computation
of the H.P., the Theoretical Curve,
Measurement of Steam Consumed or
Water Used per H. P. from the Dia-
grams, Testing the Action of the
Steam Engine.

We understand that already about
4350 have registered for attendance this
session. 123 of these will take up elec-
tricity under Mr. Milne, The Pro-
spectus of the school, which givesa
brief outline of the work done in each
subject, as well as other relative information, can be had by ad-
dressing the Secretary.

DR, MCMASTER, PRINCIPAL TORONTO TECHNICAL SCHOOI.

Joha McMaster, B.A., M.D.C.M., the subject of this brief
sketch, was born in the county of Simcoe, Ont., in 1857. His
parents, who wete of Irish lineage, settled in that county a few
years eatlicr,  From the age of five till he was twelve, he was
as regularly kept at school as the average boy in a newly settled
country place can be. At that very carly age he learned to
plough and became so useful on the farm that he was kept at
home, excepting for a few months in the winter. At the age of
cighteen it was necessary for him to leave home and to eamn
livelihood for himself. At this time his education was very
meagre, being confined to reading, writing and arithmetic,
at the latter of which he was somewhat expert. As 2 boy he
was very ingenious with his knife, always being mechanically
inclined. 1n spare timz, and on wet days, he used to occupy
himself naking miniature saw-mills, to be driven by a small
stream that ran through the farm.  Fire-nrms made of lead, and
baws and arrows of every description, were among his numerous
inventions.  His desiie as a youth was to be an engineer and
machinist. In this he never had his father’s support, and as he
ricw older he became more ansious to obtain an education.
His fitst employer owned a small saw-mill and worked a farm
besides.  John was part of the time engaged in the mill and
part on the farm.  Dunng this year he bought books and studied
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Euchd, History and Short Hand Wnting, With the money he
carned he resolved to begin his own education. After sin
months 1n a public school hie passed the entrance to the high
school, and very shortly afierwards—three months obtained a
second class B certificate. His means being exhausted, he
agam went to work, and soon secured enough to fit him for
teaching. He attended the various training institutions for
teachers 1 tlus country, and has been engaged in teachiny in
nearly all the different kinds of schools in the PProvince. By
alternately teaching and studying he wa: enabled to secure all
the different grades of certficates granted by the education de
partment. A degree inarts was the neat desideratum. At To.
ronto University he took a complete honor course in mathema-
ucs, gradvating in pbysics in 1886. \Vhile there he did not
confine humself exclusively to mathematics, but gained a fair
knowledge of science, metaphysics and English literature,
After graduaung he taught mathematics and physics for a few
years 1n different high schools in the province, Not being satis
ficd with lns attainments, he resolved to take up the study of
medicine. At Trinity Medical College he took the regular
course in medicine, graduating at Trnity University in the
spung of 1894. While an undergraduate in medicine he won
considerable distinction among tus classmates as a student, car-
rywg off hus full share of scholarships and pnzes.

Before the Technical School began
he was engaged as a teacher in the city
mght schools for several years, and
when that mstitution was commenced
in Jan. ’92 he was engaged as one of
the teachers, Since that time he has
remained on the staff, chiefly being en-
gaged n teaching wmathematical sub-
jects.  The puncipalship of the school
was declared vacant at a Board mect-
ng i August last, and after duly ad-
vertising for applications to fill the posi-
tion, Mr. McMaster was sclected from
among a number who applied. His
duties as principal began at the open-
ing of the school on the tst of October.

Judging from hisactive and energetic
disposition, and his vaned experience in
teaching gained in all kinds of schools,
as well as his extensive attainments in
the vasious scientific departments of
cducation, we expect an unusual meas-
ure of success for this institution.

MR. JAS. MILNE, LECTURER ON ELEC-
TRIC!TY.

Mr. Jas. Milne, recently appointed
lecturer on Flectricity in the Torento Technmical School, was
born in Aberdeen, Scotland, on the 29th of January. 1865. He
served a five years’ apprenticeship in engineciing at Mugiemoss
Paper Works, Aberdeen, Scotland, taking in pattern-makiny,
fitung, turning and drawing. He attended Gordon's College,
Aberdeen, and sccured from the Science and Art Department,
South Kensington, Londex, first-class diplomas in Machine Con-
struction and Drawing, Applied Mechanics, Steam and the
Steam Engine, Metal Working Tools, (City and Guild, of Lon-
don, Eng.) &c. Nearly ten years ago he came to Canada.  He
was for on¢ yearin the employ of R. Gardner & Sons, engincers,
Montieal, and for three years with M. D. Barr & €o. and the
Edison General Electric Co.  He then went into business as
partner and chief engineer of the Keegans, Mutual Electrical
Engineers and Contractors, Montreal.  Afier about three years
he withdrew and came to Toronte, where he has been for over
three years general superintendent of the Incandescent Light
Co., a place he fills with great.satisfaction.

‘The death is annnunced, in Toronto, of Mr. A, . Kilganan, of
Little Cutrent, Manitoulin Island, government cnginecr for the ditrict
from Collingwood to Sault Ste. Maric. After the government refuced
t0 Iay a cable to connect Manitoulin Island with the mainland he car-
ried out the work himself, giving the island the only mcans of commu-
nication with the outside world it possesses in the winter.  He also ex-
tablished telephone commumication all over the ssland and secured a
charter and ¢lenred 70 miles for an clectric railway.

MR, JAMES MILNE,
Tecturer on Elcctricity, Toconto Technical Schoul,

NEW ELECTRICAL AND STEAM BOILER PATENTS.

As might be expected, the rapid growth in electrical science
and the number of purposes to which electricity is applied in
everyday life has called forth the wventive powers of our me
chanical geniuscs, and the patent office gives evidence of their
work. The Iast issue of the Patent Record bulks ap consider
ably more than usual, largely owing to the number of pateats
issucd foc electrical inventions and matters bearing thereon,
Scme of these no doubt possess merit, but the probability is
that must of them will never come into practical use.  We ap
pend a list of these patents, so that vur readers may see what is
being done in the wav of new electrical patents .

Fare Box—John Manland Smith, T'oronto.

Cypher Combination for Telegriphing -Clement \W. Bow
man, Ingersoll, and Graniille S. Decatur, Hamiltun,

Electrical Exchange The Struwger Autumatic Telephone
Exchange, assignee of Alex. E. Keith, iank .\ Lund,uist,
John Erickson and Chas. J. Erichson, Chicago.

Electrical Convertors or “Transfurmers and Endusing Buses
thergfor  Jas. \W. Packard, W.rren, Ohio.

Conductor’s Fare Box R, R. Mitchell. Montreal.

Electrical Connection Jas. M. Faulkner, Philadelphiy, Penn.

Plate for Secondary Voltaic Batteries W. A B. Buckland,
12 Pakenham St., Gray’s Inn Road, Middlesex, England.

Curient Interrupter—The Canadian
General Electric Co., Toronto, assignee
of Elihu Thomson, Swampscott, Mass

Sccondary Voltaic Battery W A
Baker, Buckland, Gray’s Inn Road,
Middlesex, England.

Car Fender Robt. Bustin, Robt. K
Jones, of St. Juhn, N.B., Wesley Van
wark and John K. McConncelf, of Frede
ricton, N.B.

Insulator— 1. H. Deslles and F. S
Palmer, of Boston, Mass.

Electsic Current Transmitter  The
Thomson Houston Electric Co., Port
land, Mainc, assignees ot Chas. A. Cof
fin, Boston, Mass.

Contact Apparatus The Canadian
General Elecnic Co., Toronto, assignee
of Elihu Thomson, Swampscott, Mass.

Electric Circuit Indicator—The Can-
adian Genera! Eledttic Co, Toronto,
assignec of Lliha Thumson, Swamps
cott, Mass.

Electne Dental Engine — Wm. E,
Wheeler, Geo. W. Johnston and jas.
. F. Johnston, of Dayton, Tenn. .

Electric Accamalator - Arthur Duffek and Bohumil  Holub,
Prague, Bohemiz.

Car Fender—Jjohn F. Ryan, Toronto.

Elcctnc Transmitting Thermometer - Francis N. Denison,
Toronto.

Car Fender Attachment B, E. Charlton, Hamilton.

Eleunc Head Lizht  E. A, Edwards, Cincinnati, and Chas.
W. Adams, Chicago.

Eleane Mcter  G. A. J. Telge, Oldenbury, Gernmany.

Arc Lamp—2M. S. Okun, New York.

A number of patents have also been granted in connection
with steam boilers.  We add a bist of these :—

Water Tube Steun Boiler—]. W, Van Dyke, Lima, Ohio.

Steamn Trap and Feeder—D. L. Long, Crawfordsviile, Indiana.

Feed Water Heater—\Walter H. Launc, Montreal.

Apparatus for Consuming Smoke and Combustible Gases—
Louis Hallbauer, Mernden, Conn.

Flue Scraper—Geo. R. Ford, Chicago.

Boiler Cleaner——Geo. R. Ford, Chicago.

Smoke Arrester—\Wm, I'. Shank, Cairo, 1.

Steam Generator—S. E. Light, Lcbanon, P’ean.

Water Heater—Chas. T. Toulwin, New York.

Water Boiler—Ermnest Peterson, Blackfnars Road, England.

Mr. R. A. Bush, chicfengincer atthe Biockville Asylum, aceidentally
shot himsclf in the thigh a fow days aga.  He will recover,
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To the writer, who had occasion receatly to visit the Toronto
Custom House, it scemed incongruous that side by side with
iron doors and shutters, and other safeguards against fire,
should be seen in active operation that relic of a past era, the
coal oil lamp.

THE sign “To Let” serves to mark the spot in Chicago which
two or three years ago was the headquarters of Dr. Wellington
Adams, whose proposal to construct an electric railway from
Chicago to St. Louis, and operate the same at a speed of 100
miles an hour, was the subject of mild criticism in the ELEC-
TRICAL NEWS at the time  The crowds who were to be carried
over this road to the Won :s Fair were compelled to choose
another route and put up with a slower pace.

THE most important development in the clectiical field of
late, is the recent successful test of the clectric locomotive built
by the Westinghouse Company, for use ir: hauling freight trains
through the Baltimore tunnel of the Baltimore & Ohio railway.
The clectric locomotive hauled forty-four loaded freight cars,
and three steam locomotives up the heavy grade of the tunnel
at a speed of 12 miles an hour, the total weight of the train be-
ing 1,900 tons. The recent working arrangement made between
the Westinghouse Company, of Pittsburgh, and the Baldwin
Locomotive Works, of Philadelphia, is considered good ewvidence
that these companies have satisfied themselves of the adapta-
bility of electnaty for rilway purposes. It it safe to conclude
that the xorking partnership which has been formed between
these companies is the sesult of defimite information on this

point.
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RECENT expeniments seem toindicate that the growth of
plants may be greatly stimulated by electricity.  What wonderful
possibilites are here opened up! It may become possible to
cause the barren places to blossom like the rose, and the arctic
regions, and other parts ot the earth now uninhabstable, may be
reclaimed and made fit for the habitatién of man,

THE Montreal city council has a rule that parties holding
coatracts with the city must employ local labor in all their
work. In terms of this rule the Street Railway Co. is bound to
purchase all its cars fromn Montreal manufacturers or build them
itself. ‘This it has not been doing, and the council now seeks
to enforce compliance with the agreement. Was it quite wise
to embody such a condition in the contract ?

THE St. Clair Tunnel Co. is said to be considering the ad-
visability of using electric locomotives for hauling trains through
its tunnel at Sarnia. The heat and escaping steam of the en-
gines at present in use are having an injurious effect upon the
tunnel, especially on the asphalt with which the iron is coated.
The use of electric locomotives has been successfully tried in a
tunnel at Balumore, and aiso in nunes and underg:ound work at
other places, and there appears to be no good reason why they
should not be successful in the St. Clair tunnel.

PROF. Geo. Forbes, C.E,, has an interesting article in Black-
wood's Magazine for September, entitled, * Harnessing Niagara,”
in which he gives an account of the installation of the great
power plant of th: Niagara Falls Power Co. Prof. Forbes
seems to have had to fight against the preconceived opinions—
perhaps the prejudices—of some of those with whom he was as-
soctated in the carrying out of that great work, but what he ac-
complished is there to speak for itself, and it certainly marks
him as a great electrical engineer. Had he left out 2 good part
of his article, in which he criticises Americans and Amencan
ways, it would have been better. He hus certainly brought
down upon himself a good deal of hostile comment, and even
personal vituperation on the part of a section of the press.
Egotism is out of place on the part of a great man, and Prof.
Forbes is guilty of it. Nevertheless “ Hamessing Niagara ”
will be read wiih great interest by those who watch the progress
of electrical science.

Mr. George Westinghouse, jr., has recently made the an-
nouncement that mcans have been discovered of producing
through the medium ot a gas cagine of new desiyn, one horse
power of cnergy with a consumption of half a pound of coal.  Itis
a well known fact that with the most cconomical engines, the
amount of coal at present required to produce one hoise power
ranges from two and one halfto six pounds. It can thus be
szen what a revolution would follow the introduction of such a
discovery as Mr. Westinghouse claims to have made. It would
mean the substitution of electricity for steam on milroads, and
would solve the question oflong distance transmission of elec-
tricity for power purposcs. It would also mean that electric
light could be produced at a sufficiently 1ower rate than under
present conditions to enable it to become a still moie formidable
competitor of gas and other forms of illuminant. It would
be likely to bring clectricity into use for heating and other pur-
poses, towhich, owing to its cost, it cannot now be apphed.
The recent application to the Canadian Parliament for a chanter
for thc construction of an clectric rulway from Montreal to
Windsor would.seem to show that the developments above re-
{erred 10 are being carcfully watched on this side of the ling, and
that far sighted business men are getting ready to take advant-
age of the new condittons, which in all probabitity will be wit-
nessed in the near future.

Tut best kind of matenal for insulators has beea and stll s
a matter of great imporntance to telegraph companies, more ¢
pecially perhaps in Canada, where at times the climatic con
dions are exceedingly trying.  Some years ago the Great
North Western Telegraph Company experienged muach difficulty
with their coast lines in New Brunswick and Nova Scetia.
During stormy weather, communication on these lines could

not be maintained, and in consequence many complaints were
made by vessel owners and others whose interests were affected.
After repeated attempts to discover the cause of these interrup-
tions, the difficulty was found to lie with the wsulators. A\ new
kind of rubber insulator had been employed in the belief that it
would better withstand the climate. It was found, however,
that the glazed covering had succumbed to the action of the
weather, and that the sulphur employed in the composition had
waorked out, leaving the insulator porous, and giving opportunity
for the salt in the atmosphere to crystallize upon them, and des-
troy their value. The insulators now used on these lines are
made of porcelain, and have proved to be the best adapted to the
conditions. Glass insulators are found to answer well through-
out Ontario, the only difficulty experienced being that so many
of them get broken, especially during the hunting season, when
it is a favorite pastime of sportsmen to make a target of them.
It is estimated that the renewal of insulators costs the Great
Noah Western Telegraph Company between five and cight
thousand dollars every year.

CoAL, or fuel generally, is the raw material out of which elec-
tric light 1s manufactured  the less used the yreater the profit
and the quantity used depends on the way it is burned, and on
its quality. Everyone has a feed water heater, but very few are
aware of the saving effected by raisiug the temperature of the
fecd-water 1° Fahrenheit, and still fewer take any meansto
effect this rise in temperature.  In an 100 h.p. plant, runn’ng on
the average three hours full load cvery night during the year,
the saving effected by raising the temperature of feed-water 1°
Fahr. amounts to 2bout 400 Ibs. of coal. In winter, when the
water is down at freczing point, it is sufficiently obvious that a
little intelligent care will save a good round sum. It isdoubt-
ful whether, in small stations, the operators know the tempera-
ture of theit feed, or ever take the trouble to raise it.  In places
where a condenser is used, it is generally accepted that the
higher the vacuum obtained the better will be the general re-
sults in point of cconomy, but this is by no means necessarily
so. It is usual to feed the condensed steam back into the
boiler, and in that case the higher the temperature of the “water
of condensation” the better ; but on the other hand, this advan-
tage is obtained at the cxpense of the vacuum, which fiself tends
to diminish fucl consumption. So we have the alternative to
use plenty of “ condensing water” and get a high vacium and
a low temperature of feed water, or to give up some inches of
vacuum and gain in the temperature of the hot well. The ac-
tually most ccononucal combimation must be arnved at in each
case by cxpeniments, for, although it 1s quite possible to give a
general expression, showing the relation between feed-water
temperature and inches of vacuum, sull actual experiment will
be moie convincing and more intelligible to the average engin-
cer.  What is here sought is to suggest to station owners that
27 inches vacuum is not necessarily the highest economy, and
that a sacnfice of vacuum might be more than compensated for
by the increase in feed water temperature.

As poles are an important item in the equipment of electric
light, telegmph and telephone companies, some particulars as
to the source of supply in Canada, the lasting qualities of vari-
ous kinds of woods, and the most suitable mcthod of setting,
may be of interest.  To begin with, experience has shown that
cedar 1s by far the most lasting material for this purpose. A
good cedar pole will endure, under ordinary conditions, for
about 235 years, while other kinds of wood, such as spruce, decay
in less than half that period.  The pnncipal source from which
cedar poles arc obtained for usc in the western part of Ontario,
1s the county of Victeria, and the neighborhood of Lindsay.
In the Ottawa region, there is very little cedar to be had, and
the poles for use in this locality arc obtained from the neighbor-
hood of Pembroke. In Quebec and the Lower Provinces, cedar
is more plentiful, but «n some pants where it is not casily ob-
tainable, spruce, which grows inabundance, is substitated. The
life of poles is considerably greater in citics, where the pavement
protects the wood from the action of the water, than n the
coumiry districts, where they are exposed to such action. It
has been found that poles deteriorate more quickly in sandy
soil than 1a soil of 2 heavier kind, such as clay. The life of
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white cedar poles in the clay sail of Detroit is said to be about
13 years, without protection or treatment of the butts.  Norway
pme poles have lasted in the same soul about 30 years, bat were
badly rotted at the surface hme.  They, however, rot very soon
m a sandy soil.  The more pitchy ones decay first,  Winter cut
poles, and those cut 1n summer with the sap-wond removed, are
more lasting than those contaming green sap-wood. Experiments
with ordinary 4-tuch gas pipe, used as trolley poles, and set in
concrete up to the surface of the ground, without other coating,
developed that they would become corroded through at abouat
10 mches below the surface i about three years, forming a
black deposit.  As an iHustiation of the powerful action of frost,
1t may be mentioned that in Toronto recently, poles were found
to have been uplifted to the extent of cight or ten inches by the
action of frost. The experiment 1s being tried of making the
lower end of the poles wedge-shaped instead of square, with the
object of lessemng the effect of the frost’s action. It s hoped
that by lessening the amount of resisting surface at the bottom
of the pole, the tendency to upheave will be lessened in a cor-
responding degree.

I'r is gratifying 1o observe that owners and op=rators of elec-
tric light and power houses are beginning to take some little in-
terest in their business, other than the purely commercial one of
balancing expenditure against receipts. ‘They are slowly awaken-
ing to the factthat electrical and steam machinery, in combina-
tion, is all the better for being studied, and that the vanous
wastes and eaks that take placeduring the process of converting
heat into light can be minimizzd, and may represent a very tidy
rcturn on the mvestment.  New instaliations are being made
and new machinery is being purchased, more with a view to
cheapness in first cost than with the recognition of the fact that
cheap machinery and construction most likely mean cxpensive
operanion.  Experience gained by costly eaperiment has proved
to many owners that a dynamo is not always a dynamo, no mat-
ter how it has been designed and constracted, and that scientific
knowledge and practical experience applied in the design of
clectnical apparatus, will produce a better result than rule of
thumb or gucss work.  The same applies in the operation of an
clectric power kouse. The operator who takes the trouble to
study his work, to look into his own business, and, in fact, 10
take an intelligent interest in the undertaking committed to his
chatge, will always be able to show better results than one who
gets light without knowing how, or at what cost, and is satisfied
to do sa.  This lauter state of affairs results largely from the
want of knowledye, in thase using electricity, of the imperfec-
tions of their apparatus ; of the many directions in which these
imperfections result in wastes, and of the manner in which, and
the means whercby, these wastes may be at least minimized, if
not entitcly eliminated. It may safely be assumed that it is the
prospect of making money that induces capital to invest in clec
tric hchung cnterprises.  If this be so, then why not be logical
about i1, and try and make as much as is possible? Why not
be business-like and keep track of expenditures and profits ?
\Vhy not be scnsible and study the business?  In clectricity, as
n every other profession, there are quacks, and there are 1cpu-
table practitioners ; there is good, bad and indifferent nachinery
and apparatus ; and between the indifferent apparatus operated
by the quack electrician, and the good machinery intelligently
handled by the earnest, thoughtful engincer, there is just the dif-
ference between profit and loss.  From the coal or woed pile to
the limp ar matar, there are sources of waste in every direction,
and the “electrician™ who thinks that managing an electric
plant consists in buming fuel, and smoking his pipe until it js
trme to collect the monthly accounts, is a very expensive man
to have around the place.

QXL ¢an 1o a certain extent sympathize with the owners of
small power houses who hesitate before spending a considerable
sum of mancv i arder 10 obtain some prospective advantage,
tait when saving can be effected merely by a little ‘care and in-
telligence applied 10 the opermtion of an already installed plant,
thea such an one is merely adverntistng his owa indolence and
want of cnergy, when he says there is no money in clectric
hizhuing. A\ gieat majonty of nstallations seem to have been
made without much 1egand to efficiency; the machinery bought

anywhere, and wiring done anyhow, and the operation managed
by anyone ; and the consequence is a heterogeneous collection
of old type apparatus, which of itself is a necessary source of
waste. Prices for electric highting have had to be reduced in
order to make business, and it is generally very difficult to show
a favorable result, when operating expenses are kept up by
incfficiency, and receipts are lessened by competition. A
carclul examination into the causes of failure of electric power
houses to pay reasonably, will probably lead to two conclusions
—that, in the first place, the arrangemient of -the plant, the wir-
g system, the kind of machine, the kind, size and distribation
of transformers, the relative sizes of engine and dynamo, and so
on, are widely different from what experience shows to be the
best ; and second, that poor as it may be, inexperienced, indo-
lent management fails to operate it to the best advantage. An
electric light man quite recently expressed surprise on hearing
a transformer spoken of as * chewing up the coal pile,” and won-
dered that it could possibly do so. Now transformers are by
no means perfect apparatus ; the very best made has a percent-
age efficiency well below 100, and cannot pessibly come up to
100; and between the best and the medium wmake there is a
very appreciable difference, Let electric izht men once clearly
grasp the fact that transformers o waste energy, and they*will
have ganed valuable knowledge. The best claim for transfor-
mers in large sizes is about 97 per cent. efficiency at full load.
This means that one of these transformers has to be given en-
ergy enough for about 103 lamps an the primaries, in order that
it may give current for 100 lamps on \he secondaries. In a
1000 light plant, therefore, the energy for 30 lamps is “ chewed
up® by the transformer all the time it is running at full foad,
and a greater proportion at less loads, and this is the best that
has yet been done.  This 30 lamp energy goes i heating the
transformer iron and copper, in overcoming its resistance, in
overcoming the inductive back E.M.F., and in supplying the
cnergy lost through hysteresis. The best transformer costs
money—and the chances are that cheap ones have been bought
through ignorance of these wastes—and 1t is evident that the
cheap one may really be a very expensive one, because, although
any copper and iron will make some kind of transformer, the
cheap kinds waste far more in proportion than the expensive
ones. Electric hght owners would do well to sec whether their
transformer and winng system is not responsible for the annual
deficit, and whether a little money judiciously spent in replacing
old transformers by modern ones would not be the truest
cconomy.

MOONLIGHT SCHEDULE FOR NOVEMBER.

S h
ayell Ligh. Extinguish. | NO- of
H.ML H.M. H.ML
 JRN AM. 3.30 A.M. 530 2.00
Zeeannn No light, No light.
3o eeee No light. No light. ceee
Geovran No light. No light. cees y
Feeenes P.A, 5.00 P. M. 7.40 2.30
6...... w310 n 840 3.30
Fovenes w310 n 930 4.40
S ..... w500 w 1Llo 6.00
[+ FEIRN " s.10 AdM.12.20 7.10
10.ecen. " 5.10 " 1.00 7.30
| ) FA w310 " 130 8.20
12...... n 3.00 n 2.50 9.50
130000 ® 500 w  3.00 11.20
13 00 " 35.00 " 3.2 12.20
15.0e... w500 n  0.00 13.00
16...... v 3500 w 600 13.00
1700ene. w500 n  6.00 13.00
1S...... w590 w  6.00 13.00
19...... w300 uw  6.00 13.00
20 ..., w500 w600 13.00
2M...... w730 w610 tog4o
22000, " Q.00 v G6.10 9.1c
23cenene w  10.20 w610 7-50
fo X P n 31.00 n 010 7.10
23 cenns % 1120 u G610 6.50
20. .... cesveseens " 6.10 .
e 27eeed] AMa220 | oeeelllll.. 550
2deenens n 1.2 " 6.10 4.30
0y J w22 w010 3.50
30...... w320 w 6o 2.50
Total, 212,10
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THE LEVER SAFETY-VALVE.

GENERAL REMARKS,—We have received so many requests
for a rule for calculating the position of the weight on a safety-
valve, and the blowing-off pressure when the position of the
weig ht is given, that we have thought it wise to publish such a
rule in The Locomotive. 1t would be easy to give a simple
formula for the purpose, but we have considered that the wants
of engineers woull be best met by exptaining the theory of the
lever-valve, and showing, as clearly as possible, the reason for
each step in the calculation.

OBJECT OF THE SAFETY-VaLVE.—The object of the safety-
valve, as every one knows, is to prevent the pressure n the

Fi1i, 1==IaGRrAM 0 A Lyvik SarTV-VALA R,

boiler from rising to a dangerous point, by providing an outlet
through which steam can escape when the pressure reaches a
certain limit, which is determined by the strength of the boiler,
and by the conditions under which itis to work. The simplest
device for attaming this end is the “dead-weight” valve, the
principle of which is illustrated in Fig. 2. 1t consists simply of
a plate of iron, laid upon a nozzle, and held down by a weight.
The calcalation of the blowing-off point of such a valve is very
simple. In the valve here shown, for example, the steam acts
against a circle two inches in diam-
cter. The aiea of a two-inch circle
is 2% 2x.7854=3.14 5q in.,and the
weight tending to hold the cover
plate down being 314 lbs,, it is evi-
dent that the valve will not blow off
until the steam pressure reaches
100 lbs. per square inch. Dead-
weight valves are used somewhat
in England, but they are seldom
met with in this country, the com-
moner form here being that sug-
gested in Fig, 1. It may be well to say that Fig. 1 does not
purport to be a good form of valve. Ve should certainly object
to it, if it were placed upon a boiler offered to us for insurance,
because no guides are provided for the lever or for the valve
stem. These features were intentionally omitted in the engrav-
ing, 1n order that their
presence might notdmw .,—-.,—-,,:
the attention away from
the main points under
condideration—the cal-
culation, namely, of the
blow-off pressure and of
theposition of theweight.
THEORY OF THE LEVER.—In order to be able to perform
safety-valve calculations intelligently, one must have a clear
idea of the principle of the lever ; and it is hoped that such an
idea may be had from a study of the illustrations that are pre-
sented herewith. * These

L T v—v—v—1 represent a lath or other
@ light picce of wood, which

is balanced upon a kaife
edge, and into which, on
the under side, 2 number
of small staples aredriven
at equal distances. A
nuinber of balls of lead are also supposed to be provided, all
exactly alike, and all being furnished with a hook at the top and
a staple at the bottom.  Two of these weights, when hung upon

Fia, 2=A** Deav-Wicur ™
Vawvk.

Fi, 3.

Fic. 4.

-

the first staple, as shown in Fig. 3, will just balance one weight
hung upon the second staple, on the other side of the {ulcrum,.
In the same way, four of them, when hung upon the first staple,
as shown in Fig. 4, will just balance one hung upon the fourth
staple. Five upon the l
second staple, as shown Y—v ———T—7

in Fig. 5, will just bal- g
¥, s,

ance two "upon the fifth

staple ; and three sipon

the fifth staple will just

balance five upon the

third staple, as shownin

Fig. 6. It will be seen

that in every one of these cases the lath is balanced, provided

the weight upon one side, when multiplied by its distance from

the fulcrum. is equal to the weight upon the other side, multi-

plied by its distance from the fulcrum. This is the principle of

Archimedes, and it is

tp—v — 7 used in all calculations

relating to the lever.

(The reader may find it

a profitable exercise to

show that the systems

shown in Figs. 7and 8

are balanced. A sug-

Fic. 6. gestion is aiforded him

in Fig. 7, while in Fig. 8 he is left entirely to his own resources,

He should find no difficulty in either case, however, if he has

grasped the fundamental idea which is contained in the illustra-
tions given above).

APPLICATION TO THE SAFETV-VALVE.—We arc now pre-
pared to apply the principle of the lever to the safety-valve, al-
though there is s:ill one
point to be cleared up
before we can give a
complete rule. (The
point to which we refer
is the influence of the
wetght of the arm which
carries the ball ; but for
the present moment we
shall consider this arm
to be devoid of weight,
and we shall introduce
a corredtion for it later
on.) Fig. 9isa crude representation of a safety-valve, in which
the total steam pressure against the disk of the valve is supposed
to be 4o lbs,, and the ball is supposed to w2igh 1o pounds. If

the valve stem is 6" from
[ |
; v - 9 v L) G L]

Fic. 3.

the fulcrum, the ball
will have to be 24" from
the fulcrum in order for
the valve to blow off at
the given pressure—
that is, at 4o 1bs. This
is easily seen, since 6 x
40 cquals 10x24; but
if the reader has any
doubt about the appli-
cability of Archimedes’ rule in this case, he may note that the
upward pressure due to the steam can be conceived to be re-
placed by a 4o Ib. weight hung 6” to the left of the fulcrum, as
indicated by the dotted circle. The lever will then be equiva-
Ient to the one shown
in Fig. 10, which is
similarin all respects
to those shown in Figs.

Fic. 8,

P Sy YL R
*6% ooy :

g

310 8, and to which [ e }
Archimedes’rule plain-  +7"~ "

lyapplies. Ifthe blow- 732 | 10
ing-off pressure were t

40

not given in Fig. 9,and
we were rtequired to
find it from the other data there shown, we should rexson as
follows: When the valve is on the point of blowing off, the
upward thrust of the valve-stem is just balanced by the down-
ward tendency of the ball ; and, therefore, from Archimedes’

Fic 9.
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principle, 10x24 must equat 6 umes the thrust of the valve-
stem. But 10x 24 cquals 240, and hence 240 is 6 times the

thrust of the valve-stem, and 24o--6 (= 40 Ibs.) must be the to1al
pressure exerted on the

disk of the valve when

=== - o
" J'. 24 H it is about to blow
ro F A off. If the pressure per
square inch were de-

O sired, we should have to
divide 4o, the total pres-
sute on the valve disk,
by the area of the disk
in square inches.

THE ARM OF THE VALVE—In order to take the weight of
the valve-aum into account, we shall first make a short digres.
sion for iHustrating the meaning of the expression *“center of
gravity,”  Consider, first, the system shown in Fig. 11, where
there is one ball on the
first staple and onec on
the fith, The one ball
on the fifth staple is
equivalent to five balls
on the first one ; so that
the two balls on the
nght hand side of the
fulcrum are cquivalent
10 six balls suspended from the first staple. They are thercfore
halanced by the two balls on the third staple ; and, in general,
if two balls be hung from any of the staples, they would be
exactly balanced by a pair of balls whose distance from the

— fulecrum was the average
V—Tg Ty i @ v

| JTR T

of the distances from the
first two. Fig. 12is a
turther illustration of
thisfact. Now, referring
to Fig. 13, let us con-
ceive the valve-arm to
be without weight, ex-
cept two small and equal pieces of it, whose distances from the
fulcrum are respectively 107 and 20", By analogy with the two
preceding illustrations, we see that these two little masses would
be just balanced by a similar pair of masses, spaced at equal
distances ; they would

be just balanced by four 7
similar masses, bung at te-
a distance from the ful-

ctum cqual to half the

length of the arm. While

this kind of reasoning

Fia, a2,

is applicable, stricily coeec g
speaking, only to the %e-ao.

casc in which the valve-
armis of cqual thickness
and width throughont,
and has no irrcgularitics
whatever, we may, in practice, apply it to all valve-anns which
arc approximately uniform in cross-section ; and by extending
the conceplion of Figs. 13 and 135 until the little masses become
so numecious us 10 fill the entire lever, we conclude that a valve-
arm of this sort would be balanced by a similar arm suspended
(as shown in Fig. 15) at
a distance from the ful-
crum cqual to half the
length of the arm itself.
This amounts to saying
that a uniform valve-arm
acts the saine as it would
if its weight were all
concentrated at the mid-
dle point of the am.
The point in a body
which possesses this property is cailed the ceater of gravity of
the body.  As we have said, the center of gravity of 2 straight
lever may, in practice, be considered to be half way out towards
the end of the lever ; but if the lever has an appreciable taper,
the center of gravity will be nearer the fulcrum.  The position
of the center of gravity can be found, in such cases, by calcula.

DN

[SERT o =%.

Fi 1e

tion ; but it is simpler to take the lever out, and balance it
across a three-cornered file, as shown in Figs. 16 and 17. It
will balance when the center of gravity is just over the edge of
the file, and the distance 2 can then be measured directly.
CALCULATION OF THE BLOWING-OFF PRESSURE.—We are
now prepared to give a complete example of the calculation of
blowing-point of a safe-
(¢ J ty-valve, Let us take
the valve shown in Fig.
~-=n
Fia, 16,

18. The am is 32 in.
long, and weighs three
pounds ; the ball weighs
20 pounds and is set 28
inches from the fulcrum;
the valve-stemis 4° from
the fulcrum ; the valve-
disk is 2” in diameter,
and the disk and stem,
together, weigh 14 pounds. It1s required to find the blowing.
off pressure. In the first case, let us consider the ball. It is
possible to load the valve-disk directly (just as in the case of
Fig. 2) with a weight which shall have precisely the same effect,
in preventing the escape ef steam, that the actual 20-pound ball
has ; and our first undertaking will be to find out how big this
imaginary “dead weight ? would have 1o be. When we say that
itis to be “equivalent” to the 20-pound ball on the lever, we
mean that it would just balance that ball, if it were on the left
side of the fulcrum, instead of on the right ; and hence, by
Archimedes’ principle, 287 x 20 Ibs. must equal 4" multiplied by
the imaginary “dead weight.” Now 28 x20=3560, and 5604
=140. In other words, the zo-pound weight, at a distance of
28" from the fulcrum, has

just the same effect as a

140-pound weight would

have, if placed directly

Fite. 17,

) il -/
apon the valve-disk. .In & <R T )]
the same way we may in- ' @
vestigate the effect of the 3, #Jf H
valvearm. It weighs 3 jeo-ew /"----:: !

pounds, and its center of ¥=-=—-~~=28%- cmmemee
gravity is 16" from the  Fi 18.—Finoixe T BLowine PrEsSSURE.
fulcrum., A three-pound
weight, 16 inches from the fulcrum, is the same thing as a 2.
pound weight, 4 inches from the fulcrum ; because 3x16=48,
and 12x41=48. Hence the valve-arm is equivalent to a 12-
pound weight placed directly upon the valve-disk. The whole
lever valve may therefore be regarded as equivalenttoa “ dead
weight” valve loaded with 1533 pounds ; for the ball is equiva-
lent to a dead load of 140 pounds, thearm is equivalent to a dead
load of 12 pounds, and the valve-disk and stem, taken together,
weigh 134 pounds ; and 1404124134 =153, Wehave there-
fore found out that the valve will begin to blow when the total
pressure of the stcam aganst the valve-disk is 153.5 pounds.
The part of the disk which is exposed to the stem is 2" in diam-
cter, and its area is therefore 2 x 2 X.7854=3.1416 square inches.
The total steamn pressure against this area being 153.5 pounds,
the pressure against each square inch of it will be
153.5-+3.1416=48.9 pounds (nearly).

A valve with the dimensions given above will therefore tlow
off at just a trifle less than 49 pounds per square inch ; aud the
calculation is similar inall
cases.

> ~\

11051 SETTING THE WEIGHT.
‘g’ —The method of setting

_1 - the weight, when the blow-
G 1. SEWL Y} S ing-off pressute is given,
' b 50 : is almost preciscly the re-

-vs'_-__ 337 e =/ verse of the calculation

given above. As an ex-
ample, consider the valve
shown in Fig. 19. The
dimensions are as follows: Diameter of the valve=47, length of
the lever=66", weight of the ball= 50 lbs, weight of the lever=
18 1bs,, weight of the valve-disk and stem=7 lbs,, distance of
valve-stem from fulcrum=3". Itis required toset the ball so that
the valve shall blow at 1001bs. per square inch.  The calculation
is as follows : Thearea ot a 4 inch disk is 4x3%.7853=12.56

o =t === ‘3'—_-_---;

Fiee 16.~-SxTTINve Tue Bare.
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sq. in., and if the steam pressure is 100 lbs, per squate inch, the
total upward pressure against the valve-disk is 12.56 X 100= 1,256
pounds. If the valve were of the “dead weight ” kind, a load of
1,256 Ibs. on the valve-disk would therefore cause it to blow at
100 Ibs. per square inch. \We therefore have to set the ball at
such a place that the actioh of the ball, the lever, and the direct
weight of the valve-disk and stem, shall be equal to a direct load
of 1,256 lbs. Now, the lever weighs 18 lbs., and its “center of
gravity ” is (say) 33" from the fulcrum. It is therefore equiva-
lent to a 198-pound weight laid directly on the valve-disk ; for
by Archimedes’ rule we must have
33" % 18 Ibs, = 3" x equivalent dead load.
Now 33%x18=5094, and §94-3=198 lbs, as stated above. In
Fig. 19 this dead load (which is cquivailent to the weight of the
lever itsclf) is represented by the small weight marked 198 ;
and the large dotted ball above it (whose weight we are about to
find) represents the dead load that is equivalent to the 5o lb.
ball out on the lever. ‘The dotted weight, together with the 198
1b. weight, and the weight (7 lbs.) of the disk and stem, must be
equal to 1,256 Ibs., as we have seen.  That is, the dotted weight
ust be 1,051 lbs.; because
1,051 + 198+ 7=1,256
The problem has now resolved itself into placing the 30 b, ball
at such a point that it shall be equivalent to a dead load of 1,051
pounds. The valve stem being 3" from the fulcrum, Archi-
medes’ gives us
1,051 Ibs. x 3”=30 lbs. x distance of ball from fulcrum.
Now 1,051 X 3=3,153, and 3,153--50=063.06 inches. Thatis the
ball must be placed 63 inches from the fulcrum, in order that
the valvemay blcw at 100 Ibs per square inch.

RULES.—The processes of calculation which are explained
above may now be summarized in the following two rules* :

RULE 1. To find the blowing pressure when the position of
the ball is given. Multiply the weight of the ball by its distance
(4) from the fulcrum, and divide by the distance (C) of the valve
stem from the fulcrum, (This givesthe dead weight that is
equivalent to the ball) Then multiply the weight of the lever
by the distance (B) of its center of gravity from the fulcrum, and
divide by the distance (C) of the valve stem from the fulcrum.
(This gives thedead weight that is equivalent to the lever) Add
together the two “ dead weights,” so calculated, and add in, also,
the weight of the valve.disk and stem. (This gives the total
weight that is keeping the valve-disk down.) Then dwide the
sum thus found by the area of the valve disk, in square inches,
and the quotient is the pressure, in pounds per square inch, at
which the valve will blow.

RULE I1.—To set the ball, so that the valve shall blow at a
given pressure. Multiply the area of the valve-disk by the
blowing off pressure, expressed in pounds per square inch.
(This gives the total effort of the steam to force the valve.disk
up.) Subtract, from this total pressure the weight of the valve
and stem. The remainder is the “dead weight ” to which the
lever and ball, taken together, must be equivalent. Then
multiply the weight of the lever by the distance (2) of its “center
of gravity ” from the fulcrum and divide by the distance (C) of
the valve stem from the fulcrum. The result is the “dead
weight” 1o which the lever is equivalent ; and 1f this be sub-
tracted from the total dead weight, just mentioned, the remain-
der will be the “dead weight” to which the ball alone must be
equivalert. Multiply this remainder by the distance (C) of the
valve stem from the fulcrum, and divide the product by the
weight of the ball. The quotient is the distance, 4, that the
ball must be placed from the fulcrum, in order that the valve
mav blow off at the desired pressure.

CauTions.—In applying these rules two things must be care-
fully observed. In the first place, the diam-
cter of the valve.disk must be ineasured at
a b, in Fig. 20, and not at ¢ d ; for the steam
acts only on the circle whose diameter is a &.
Aguin, if the valve stem has a square top, as
indicated in Figs. 21 and 22, 7 # must be
taken as the “distance of the valve stem
from the fulcrum ®; because the moment the
valve raises in the least degree, the pressure
of the stem is all applied to the lever at#, as is plainly indicated
in Fig. 22.

FiG. 20,

* The letters refer to Fig. 5.

Although the foregoing article is intended simply to explain
the principle underlying the lever safety-valve, it may be well to
touch upon one point concerning the construction of such valves,
The point we have in mind is this: When the boiler is under
steam, it is an easy matter to try the valve, and find out whether
it works frecly or not. It ought also to be easy to do this, when
the boiler is out of use ; and in many cases it isso. Usually
when the boiler is not under steam, 1t is sufficient to raise the
weight and the lever, and then to try the valve stem with the
thumb and finger ; but some valves are so constructed that the
valve-disk is free from the stem, and in such cases that the

—~ \
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Fig, 21, Fii, 22.

fact that the stem is free proves nothing whatever, so far as the
disk 1tseifis concemed, and the disk must be separately investi-
gated before the valve can be pronounced in good condition.
If there is no escape pipe screwed into the valve, the disk can
usually be reached from the exhaust side, and its condition
noted ; but if such a pipeis provided (as it is, in many cases)

_ the inspector has to examine the disk as well as he can, from the

inside of the boiler,  If the valve does not happen to be secured
directly to the nozzle, an examination from the interior of the
boiler is not practicable, and then the waste pipe has to be un-
screwed, or the bonnet of the valve taken off| before the disk
can be reached. These difficulties, when combined with the
fact that there is often no external evidence to show whether the
valve is secured to the stem or not, lead isto recommend
strongly that valves with separate disks be avoided aliogetlier.
They have no very marked advantage over those in which disk
and spindle are all in one piece, and as they arelikely to deceive
one into the belief that all is in good condition, when in reality
the disk may be stuck fast, we feel justified in condemning their
use altogether. —The Locomotive.

THE ST. JOHN, N. B., EXHIBITION.

THE recent exhibition at St. John, N. B., reflected credit on the
Maritime Provinces, and attracted not only local exhibutors, but
manufacturing companies i the Upper Provinces. Theattend-
ance was worthy of the interesting character of the exhibition.

The power required for the operation of the various machinery
and exhibits was supplied by a Robb Armstrong engine, manu-
factured by the Robb Engincering Company, of Amherst, N. S,
an engine built by the Butrell Johnson Company, of Yarmouth,
N. S, and a Leonard Ball engine, manufactured by E. Leonard
& Son, London, the latter represented by Mr. John Evans, St.
John. Messts. Waring, \White & Co., also had one of their en-
gines in operation.

Among the numerous interesting exhibits at this eahibition
was that of Messrs. T. McAvity & Sons, of St. John, who
showed a full line of brass goods and engineers' supplics.

Messrs. \W. T. & J. W. Myers, of St. John, exhibited a num-
ber of clectric clevators, motors, and dynamos. The firm are
about to engage in the manufacture of electric machinery, and
clzim to have one of the best electric motors on the market.

THAT PULLEY ACCIDENT AT AYLMER.

On Saturday last The World published an account of a fatal
accident at Aylmer, Ont., whereby Mr. J. D. McDiarmid of that
place was instantly killed by the bursting of a poorly-con-
structed *“wood split pulicy.” The Dodge Wood Split Pulley
Co., of Toronto, while very much regretting the accident, arc
glad to say that the pulley in question was not one of their
manufacture, nd take this opportunity of advising the users of
pulleys of the importance of secing to it that they get a well-
made, reliable article when purchasing. Every “Dodge” pulley
manufactured is guaranteed strong enough for the heaviest
double leather belt any width. To avoid accidents or mishaps
ask for the “Dodge” patent and avoid inferior imitations. - -
‘Toronto World.
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SOME WESTERN ONTARIO LIGHTING PLANTS.

CONVINCKD that a uscful int may somectines be gained from
the study of the sinaller clectric plants, the NEWS appends here-
with short descriptions of the installations in a number of towns
and villages in Western Ontario, which will be continued from
tine to time as occasion offers.  Economy may be practised in
running a small as well as a large plant, and an account of the
system and methods in use at other points may result in sugges-
tions that will be of great benefit as well as proft to those who
study them.

CLINTON ELECTRIC LIGHT CO.'S PLANT.

Tuis company is making many alterations and has just added
a boiler room to their building, placing two Goldie & McCulloch
bailers in it, and leaving room for two more. A C.G.E. alterna
1ot of 1,000 lights, with C.G.E. equipped skeleton switch-board,
has just been placed to replace two Reliance direct curient dy-
namos. One Reliance 2§ light 2,000 candle power docs the
street lighting,  These machines are driven by a 6o h.p. Wheel-
ock, from a 3 7-16 in. shafting, 24 ft. long. They have secured
the contract for supplying the House of Refuge with 5o incan-
acscent lights, and are extending the service in the town, A
new condenser will be put in in a short time, and this little
plant will be one of the most complete in the country.  Johna-
than Rrown is the chief engineer, and Geo. White-Fraser is the
consulting engineer.

MITCHRELL ELECTRIC LIGHT AND WATER-WORKS.

‘T'tus plant is contained in a neat little building with the en-
gincer’s (Mr. Alexander) house in connection. He said he had
found that it cost him nothing to be clean, and his boiler and
power rooms verified his statement.

A 100 h.p. Goldie & McCulloch boiler, fed by an upright feed-
witer heater of the same make, supplies steam toai1ox18
Wheelock engine, which drives a line »f shafting 18 fi, long.
To this shafting is connected a 50 light Reliance arc machine,
and a 300 light Royal aftetnator, with an exciter connected. A
steam pump is fed by an upright boiler, 13ft.x 4ft. It forces
water to the 10 hydrants, and can be connected at any time to
the ather boiler, 43 arc lights and 450 incandescent lights are
in use, and the service is rapidlyincreasing.  The plant is owned
by the town.

THE KINCARDINE LIGHTING PLANT.

One of the most efficient little plants in the province is the
water-works and electric light plant owned by the town of Kin-
catdine, and the board of comnmussioners have placed a man
quite capable to run such a plant—Mr. Jos. Walker.

Two boilets §' x 16, {(Hunter Bros., Kincardine), supply steam
to a steam pump, compound complex, with a daily capacity of
1,000,000 gallons, and a Corhiss sumple condensing engine, 15x
36x125 h.p. The pump is fitted with a Fisher governor for
pumping direct.

The engine drives a Thompson-Houston 1,000 light alterna-
tor, which drives & 13§ kw. Edison exciter, and a 50 light Ball
arc machine. The plant was installed last year, and not a min
ute has been lost for repaus sinee ats wstallation.  The skeleton
switch-board has a volt meter, an ampere meter, a ground
detector, a lightning arrester, two rheostats, and a pair of double-
pole fuse fights. On the switch-board of the arc machine
are wwo lightning arresters and an ampere meter.  The plant
was installed and the town wired by the Canadian General
Electric Co.

A NEAT ELECTRIC AND WATER WORKS PLANT.

GODERICH, Unt., owns one of the neatest hutle plants in On-
tario, and the council has placed its care inthe competent hands
of Mi. W. H. Smith, chief engineer, and his staff, consisting of
Harry Stowe, Jas. Andrews and Walter Brown.  The large red
brick buillding stands by the lake, at the foot of the frowning
binff on which stands the town. The water is pumped by two
Gordon stcam pumnps, with a combined capacity of 1,250,000
gallons, to a heweht of 130 fect before it reaches the level of the
town. Three Waterford * Reliance™ arc machines, of 30, 65
and 33 lights—the first two of 1,000 c.p. each, and the last of
2,000 C.}p., Tun by a 60 h.p. Wheeleck engine, supply the town
with light.  The council has been undecided about buying an
alternator, but onc will be putinin the nearfuture.  The Canadian
Government supplied a neat little nickle-plated engine, which
hangs in a glass casc onthe wall, having a 10% in. x 1 ¥ in, cylin-

der, and it is so arranged that when the steanm is tumed on
clockwork machinery is set in motion, which blows a fog signal
at intervals for ten seconds.  Two boilers, built by Crystal &
Black, Goderich, supply steam, which is conveyed by an over-
head main to the pumps and engine. On the walls are the
usual gauges, clock, etc, with a fire alanm connected to the
central telephone office and the town hall.  Altogether it is an
autractive plant.

SEAFORTH ELECTRIC LIGHT, HEAT AND POWER CO.'S PLANT,

If electricians and engincers wish a model by which to run
their plants they should see that of the Seaforth Electric Light,
Heat & Power Co.,and learn a lesson in neatness, cleanliness,
order and economy.

Qur reporter had the pleasure of being shown through this
model power house, and he admired the way in which it was
managed. The building is & roomy one, 68’ x40’. The power
room, office and repair shop, are 40'x 40, and the boiler room
40°x 28', with a 17’ ceiling. Two Monarch boilers, 70 h.p. each,
generate the steam for the two Robb-Armstrong engines, 75 h.p.
and &5 h.p. respectively. These two engines drive a4 ampere
Ball arc machine, and a 535 ampere Union Efectric Iinprove-
ment Co’s, Philadelphia, alternator. The engiues are arranged
so that one can do the work required, or both can be used at
once, dividing the load, :

In the basement below the power-room is a reservoir with a
capacity of goo bartels. It is filled from the town mains, and
pumped by a Northey duplex pump with a Penberthy injector,
into an Austin heater, and delivered to the boiler at 211° Fhr.
A pipe leads from the heater and from the steam exhaust into
an old well in the floor of the basement, and the oil which is
contained in the steam and the heater is separated and used
over agam. They thus save 4o% of their cylinderoil. Two
pipes come down through the floor of the power room from the
engines, and the spindle oit runs through them into a wool fil-
terer, and is also used over agiin, A nice bath room, with two
baths in it, is neatly fitted up in the basement. They have
every comfort.

‘The brushes on the exciter are made of common copper
sureen wire, sewn together with copper wire. All repairing is
done by the staff and they never send any work to the manufac-
turers. To show their economy, they used for the month of
September, on 7 hours’ run, 1 { cords of wood. The load car-
ried was 35 amperes on the alternator, 4 amperes on one 40 arc
light dynamo, and 8 amperes on the other 18 arc light, and on
an 8 hour run they used 1} cords. Neat offices and a repair
room take up one end of the dynamn room, and a large store
room and workshop is overhead. The staff consists of Chief A.
H. Ingram ; assistants, H. McKay, A. Reid, R. Bullard and J.
Darhing, who have done their utmost to have things neat, put-
ting oil-cloth on the floor, and contributing charts, photos, plans,
etc., to make their plant cheerful and attractive.

THE STRATFORD, ONT,, LIGHTING PLANT.

It is selduin we see a small plant with threc wmotive powers,
but that of the Siratford Gas Co. possesses them, having steam,
gas and water power.  Their building, situated on the shore of
Victoria Lake, is a substantial brick affair of une storey, and a
basement 66’ x 40, with a boiler room 30°x 45"

In the main building are two \Wheelock simple condensing
engines—onc of 100 h.p. in use 6 years, the other 200 h.p., just
having been placed in position. Their fly wheels are 3’ in
diameter, with 22" face, the one of the smaller engine weighing
3% tons, while that of the larger weighs 43¢ tons. The line of
410, shafting runs the full length of the building, to which is
connected the arc and incandescent light machines. There are
five Ball arc machines—three of them thinty-five lights each,
and the other two, twenty-five lights each—and two Reliance
of fifty lights each, two C.G.E. generators of 320 lights each,
120 volts, supplying the town with incandescent light. There
are four switch-boards, one for the Ball machines, with lightning
arrester ; one for the Reliance machines; one for the C.G.E.
penerators, containg two ampere meters, six kaife cut-outs,
two rheostats and a lightning arrester; and a separate switch-
hoard with two volt indicators. They have also a volt-meter
made by Munderloch & Co., Germany.

In the basement are the gas engine and water-wheel. The
gas engine is 50 h.p., Crossley Bios., Manchester, Eng,, Otto
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atent. ‘The gas is supplied from the city mains through a 6oo
egat meter. Ao immense gas-bag is used, with a valve attach-
ment to prevent suction from the ity mains, The gas engine
has a 121n. stroke and 14in. piston, and makes 16o revolutions
per minute. It drives on to countershaft, giving 530 revolutions,
and from that to main shaft, making 3y0 revolutions. The
water-wheel 1s a turbine, 50 h.p., 11 feet head,

{n the boiler room are two Goldie & McCulloch boilers, 63” x
14', with S4 3in, tubes each. Oae boiler has just been placed
and another witl suon be required,

Neat offices take up one corner of the main building, where
charts and photos of the plant decorate the walls.  Mr. Wilton,
the chief engineer, took great pains in showing the ELECTRICAL
NEWS reptesentative the plant, and says that in i short time &
tower will be built, rising from the centre of the building, to run
the wires out of the bulding, und as the incandescent service 1s
rapidly growing a new alternator will be needed.

There are six men on the engineering  staff-- the chief being
Mr. Richard Wilton ; assistants, Messrs Watsan and Chown,
an apprentice and two linemen. Mr. John Reid isthe manager.

The service 1s as follows : 7 arcs in power house, 50 commer-
cial arcs, 75 street arcs, 10 G.T.R. arcs, 10 nnk arcs, 4oo wcan-
descents, 15 motors from 3£ to 1o h.p.

ONTARIO ASSOCIATION STATIONARY ENGINEERS.

139 Borden Street, ToroNTO, Nov, sthe8ys,
Editor Erxcrricar News,
+ SIR: The following engineers were examined and reccived
certificates during the month of October :

2nd ciass—0. Monger, Strathroy ; T. H. Walker, Kincaudine.

3rd class—]. Cronier, Cobouryg ;” C. Stillwell, Brockville ; Jas.
Walker, Trenton ; J. Kemsley, Picton; \W. lrvin, Belleville; J.
Coughlin, Hintonburg ; H. E. Sutton, Camming’s Bridge ; Geo.
Cameron, Ottawa ; K. J. Stewart, Lucknow ; F. G. Hall, Kin-
cardine ; W. J. Hackett and (eo. Nelson, Tore'o: R J Levy,
Wingham ; I, A. Root, J. T. Nicholls and R A, Ballantyne,
Strathroy ; S. Barber, Lucknow, L. .

Twenty-three apphcations for examination were received dur-
ing the month, four of which failed.

The following engineers who held 2nd class certificates have
passed examination for and received st class certificates, viz. :
Jas. Queen, Toronto Junction; john Fox, Torunto. The fol-
lowing who held 3rd class certficates have passed for and re-
ceived 2nd class, viz. . E, Carr, Brockville ; A. Cunningham,
Toronto ; A. R. Barwick, Strathroy.

Inquiries re examinations are coming in from all parts of the
province. Any engineer needing information as to examinations,
who will send me a post card to that eftect, will receive bylaws
and copy of *Act.”

A. E. EbKiINS, Registrar,

THE LATE DUNCAN ROBERTSON.

Mr. Duncan Robertson, of Hamilton, treasurer of the Cana-
dian Association of Stationary Engineers, was striken with
paralysis, at the Windsor hotel, Ottawa, on the 3rd of October.
He bad remained m that city after the close of the convention
to attend to some business, and while there was attacked by the
disease stated, thouph he was in his usual health the evening
before. Assoon as possible he was removed to his home at
Hamillon, but he died in a few days, much regretted by his
brothers of Hamilton Branch No. 2, by the members of the
Association in general, and by all who kaew him.

Duncan Robertson was bornin Kilbernie, Ayrshire, Scotland,
Dec. 11th, 1836. He learned the trade of fitter and then went
to Carlyle, remaiming there for some years, when he went to the
Shotts Iron Works. He cameto Canada in 1871, and on arrival
accepted a position at his trade with the Grand Trunk Railway
Co., where he remained for about eighteen years, when he
went as manager of the D. R. Dewey Coal Co., and later
conducted the business of the Dominion Metallic Packing Co.
till the time of his death,

He was a mason for about 27 years and when he died held the
office ot Junior Warden. He also belonged to the Minerva
lodge of Oddfellows. He was, last year, treasurer of the
Executive Council of the C. A. S. E., and was re-elected at the
late convention. He was a musician of some taste, and while at
Shotts acted as precentor of the Calderhead church, Heleaves
a widow and five children, three boys dnd two girls.

At the regular meeting of Hamilton No. 2, C.A.S. E, the
following resolutions werc adopted :

Whereas it has pleasal the Almighty in his allwie Providenceto remon  from onr
midst our beloved brother Duncan Ro wettson, b it therefore resolved, that while we
submit to the will of the Divine Providence we sincerely mourn with tus family the
loss of one so dear to them, |

Resolved, that we tender our sincere sympathy to them in their sad bereavement
N R;solved. that a copy of these resolutions be tan<initted to the family of our late

rother,

Resolved, that a copy of the ¢ resolutions be ?wr_ad upon the minutes of this
Association and a copy be forwarded 1o the press for publication.

. E. C_Jouxsos, President.
(Signed) { W, .\Jonxs, Cor.-Sec.

Here is one of the latest electncal jokes from Pearson's Weekly
Customer :  ** Why do you call this clectric cake ?”
Baker's Boy: *I’spose becuz it has currants in it

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.Secretariesof the various Assncintions are zequested to forwant to us matter
tur publuation m thin Dopariment not iater than she zoth of each month,

TORONTO ASSOCIATION NO. 1.
‘The annual dinner of the above Association will be held at the
Richardson House, Toronto, on the evening of Wednesday, the
20th inst.

OTTAWN ASSOCIATION NO. 7.

At the fast regufar meeting of the above association the fol
lowing resolutions were adopted @

Whereacit has pleased the Lord Almighty to remove from vur midst an oteemed
and worthy brother, My, Duncan Robertson, and

Whereas he has been a most active wotherin our organiration, seehing as amember
and as an ufficer (v advance the interests of this Assacaation and the welfare of s
members ; therefore be it

Resolved: ~That we place en reconl our appeeciation of his eervices as a brother, as
an offiver of thicurganization, and of his merite asaman,

Rewhed: That we da most sincercly mourn his loss as a brother, and that we ten
der our heartfelt sympathy to the widow and famly of our departed brother, 1 this
their baur of great wtrow and loss, and that as a tnbuate of our respect for his mem
or{(. the charter of this Assocuiation be draped in mourning for a period of thirty days,

ewlved  That a copy of these resolutions be aru:.nl ot the records of this Ao
ciation, alw a copy be presented to the family of t
papersand enginecring youmals for publication.
FraNK Ronkey
THON WENSM KY
G, Jounson - Commitiee.
W Hu
F. W, Dosatimon

ie deceased bruther and to the cuy

PERSONAL.

Mr. James A, Baylis, who has been one of Mr, Dunstan’s right-hand
men at the Bell Telephone Exchange in Toronto, has been promoted to
the position of chief electi.cian at the company’s head oftice in Montreal
This1s a well-deseeved recognition on l|lc part_of the company of the
brightest youny man io the setvice.  Mr. Bayli<’ popularity among the
telephone fratemnity in Toronto was attested by the presentation 1o him
of a complimentary address accompanied by a smoker's outfit by the
office and construcuion staffs.  The presentation was made by My Luh.

TRADE NOTES.

The Clinton Electric Light Co. are installing a 1000 light altermator
of the Canadian General Llectric Co’s make.

The Lozier Bicycle Co., of Toronto Junction, bave purchased a 500
light isolated plant from the Canadian General Electric Co.

The Babeockh & Wilcux Co. have sold a 3uo b builer to the Viawa
Electric Railway Co.

The Dunnville Electric Light Co. are installing a 75 kilowatt alter-
nating plant of the Canadian General Electric Co.'s monocyclic system.

The new paper mill now being built at St Croix, Hants Co., by 1.
Mcllart, ksq., will be highted by electucny, the dynamo and planm
for the same being furnished by John Starr, Son & Co., Ltd., of Halifax.

The Welland Vale Manufacturing Co., of S1. Catharines, have in-
stalied an isolated piant of 100 light capacity.  The Canadian General
Electric Co. had the contract.

John Starr, Son & Co., Ltd., Halifax, N. 5., are moving their oftice,
stores and factory to 134 Granville street, where they will have greatly
increased facilities for manufacturing their specialties.

The Canadian General Electric Co. will shortly install an Edison
direet cursent alternating plant at Creemore, Unt., a monocychic plant at
Dunaville, and an alternator at Sucbury.

The sup ** Mohawk ™ has been undergoing eatensive repairs at the
dockyard at Halifax. The contract for the clectric light wiring was
awarded to John Starr, Son & Co., Ltd.  This has just been completed
with lead covered cable throughout to the entire satisfaction of the
engineer in charge.

The Unique telephones manufactured by Jobm Starr, Son & Co., Lid.,
Halifax, N. S., are coming into very general use throughout the Domin-
on,  They hasve been adupted by the Engincer’s Department of the
Tmpenial Guvcrnient for connection of their different coast stabiuns,
after exhaustive tests of other makes of instruments,  Several large con
tracts have rcccmlry been made for complete cquipment of lines and ex.
changes, and the firm report that their staff is taaed to the utimost to £l
ordcrs,

Messrs. Wm. Kennedy & Sons, of Owen Sound, are building the out-
fit for the water power plant of the Canada Paper Co.’s millsat Windsor
Miils, Que. [t consits of three 6o inch and two joinch ** New
American” water wheels, with main driving gear, bridgetrees and shaft-
ings  They are at work on the models now.  They have just sent the
1ast of twenty-four 51 such ** New Amencan ™ wheels to the Sault Ste.
Marnie Fulp & Paper Mills, and are reportad to find an inaeasing Jde
mand for their clectric water governors.

Messes. Ahearn & Soper. of Ottawa, have lately closed contracts for
a 250 light plant at the Edson Fitch mill, Etchemin; a 1000 light
alternator at Coaticook, Que.; a 400 light machine for the Be)l Tele-
{)honc Co., Montreal. At Alexandria, Ont., they are installing a 1000

ight municipal plant with 4§ street lamps, putting in the plznt completc,

including Robl-Armstrong cagine. At Oshawa they are just stathing
a 275 h. p. generator to be driven by two Robb-Arntrong engines, and
at Prescott a 100 light plant for the Prescott Flevator Co.

WHAT 1S SAID OF DODGE PATENT FRICTION CLUTCH PULLEY.
. Quaco Wast, St. John Co., 8.1, Oct. 29th, 1895,
Gro. H. Evans, E,,
Agent Dodge Wood Split Pulley Co., St. John, &1,
Drak Stk,—1 have had one of the Didge Wood Pulley Cols Split Friction

Clutuh Pulleys in use for the last month. Tt transnits so bh.p in a stationary rotary
«aw-mill, and oeser ddipa or chows the feast <ign of weakness. 1t gives me perfect

atisfaction in cvery respect,
Vours reapectfully, (Sgd.) S. PATTERSON,
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A SUCCESSFUL DOWN DRAFT FURNACE.

ATTEMIMS almost without number have been made to con-
struct a furnace adapted to burn soft coal, which would consume

ts own sinoke, thus doing away with a public nuisance and
cflecting econoiny n fuel.  The records of the patent office show
that inventors have not been behindhand in grappling with the
problem, but ass so frequently the case, a large proportion of
the attempts have proved abortive.  The Toronto Water Works
seem to have discovered a turnace which fills the bill, and after
a prolonged test, M1 Keaung, the city engineer, Mr. Pink, chief
cngineer at the pumpiny station, and the other officials who have
to do with it, pronounce it an unqualified success,

The furnace which seems to fill such a long felt want, is known
as the Hawley Down Draft Furnace. The head office of the
company which constructs them s i Chicago, with branch
offices in a number of the ciies of the United States. The
principle is very simple. The furnace is two storeys high, that
15, there are two grates, one above the other.  They do not oc-
cupy any more space than the ordinary furnace, for in converting
the fire places at the water works the bailers did not require to
be raised. The upper storey is close:d at the back by a wall of
fire brick, the lower one is open at the back to allow the heat to
pass under the boiler and back through the return flue in the
usttal manner. The draft 1s therefore downwards through the
fire on the upper grate. There 1s a fire also on the lower grate,
but at dces nnt require to be fed warh fuel from outside, what drops
through being sufli-
cient to keep it go-
ing. By bewngcar
ried downwards the
stoke 1s consumed,
as anyone can see
by a glance at the
tall chimney, from
which no cloud of
black smoke issues
as is usual where
soft coal 1s bumned.
Thefurnace is guar-
anteed to consume
95 per cent of the
smoke.

The upper grate
1s formed of a sertes
of tubes opening at
their ends into steel
drums, or headers,
which are connect-
ed with the boiler,
thiough which the
water circulates, gwving great heatng capacty. The construc-
tion of the furnace can be readily seen fram the accompanying
cut.

But figures giving actual results are more satisfactory than
mere assertans, and as careful tests have been made we are in
. position to furnish the former.  The city 1s supphied with water
by two scts of pumps, engines and boilers, exactly ahke, each of
ten mullion gallons daily capacity. The boiless for each set are
four in number.  One battery was changed to the Hawley system
on the reconunendauon of the city engineer, who had investi-
rated 1t at Buffalo and other places, and a careful record hept of
the work of the two plants fiom the 19th of June till the Sth of
Sepranber, 8o days, the battery with the old style of fumace
using hard cual, grate suze, and that with the Hawley fumace
usmg soft coal screemngs.  The results were as follows . —

Hawley Down Dnafi.  Direct Draft,
Soft Caa) 1and Coal
Qua!u) of fucl wed Screenings. Grate Size,
uaniity of fue: ctpumed ya cons, g8 Ila. 26 tons, 140 tbs,
ice pe1 ton . 3227 4.9
Toul cmx of fucl S $3,183.09 $3.838.2
Net quantity of water uum;-cd. & er cent,
(‘hn«! for ips - imperial gallons. 368 728,548,308
Cant of fuel per aullian imperial gatlom, net $: 35.207

1t will be seen that a large saving, amounting to about 45 per
cent,, hias been effected by the use of the down draft furnaces.
The two battenes were run as nearly as possible under similar
condstions, any disadvantage being placed on the down draft.

It will be obsenved that the consumption of coal in the down
diaft furnace was a little greater than in the direct draft, but

Hawrgy Dows Drart Furnack

compared with the saving effected this is insigniticant. The ad-
vantage in favour of the down draft system is so great that it 1s
the intention to convert the other battery to that system at once.

The cunsumption of coal at the works amounts to about
10,000 tons a year, or say 25 tons a day. Soft coal screenings
are supplied at $2.27 per ton, while under last year’s contract
$4.19 was paid for hard coal. The lalter 1s at present supplied
for $3.36, but that 1s an exceptionally low rate, offere:] partly to
ptevent the down draft furnace from being inttoduced. The
test was made on the basis of the $4.19 rate for hard coal.

The down draft question having been satisfactorily svlved by
these tests, there is no reason why it should not be adopted
elsewhere. In the case of the Toronto waterworks 1t will pay
for itself in nine months.

The Hawley Company only guarantee a saving of 35 per cent.
in fuel by the use of their furnace. As will be observed, the
saving at the waterworks has been 45 per cent. The Hawley
furnace has also been tried at the Toronto Incandescent Light
Works, but there it has not given such satisfactory results, owing
to the fact that screenings weie used instead of hard coal pre-
vious to the introduction of the down draft furnace, and there-
fore theeconomy was not so marked

PRESENTATION TO MR. DUNSTAN. .

EVERY member of the Canadian Electrical Associauon is
agreed that Mr. K. J. Dunstan, the retiring president, discharged
his duties in a man-
ner highly creditable
to himself and in the
hest interests of the
orgamazation, Forthe
purpose of giving
tangible expression
to this opinion, some
of Mr. Dunstan’s as-
sociates  descended
upon him at his office
on the 29th ult,, and
presented hun with
an enlarged and suit-
ably framed photo-
graph of the group
of members taken at
the recent conven-
tion in Ottawa, ac-
companied by a pair
of opera glasses for
Mrs. Dunstan. The
photograph bore the
inscription :  “Pre-
sented to K. J. Dunstan, Esq., on his retirement from the Presi-
dency of the Canadian Electrica) Asscciation, Ottawa, Septem-
ber, 1893.”

The presentation was made by Mr. A. B. Smith, the new
president, who in fitting terms referred to Mr. Dunstan’s valu-
able work m bebalf of the Association as well as his ever courte-
ous treatment of those associated with him.  Mr. Dunstan ex-
pressed himself as being wholly taken by surprise, but neverthe-
less gracefully and with feeling acknowledged his appreciation
of what he was pleased to term the thoughtful kindness of his
confreres, to whom he also tendered thanks on behalf of Mrs.
Dunstan.

Manson Campbell, of Chatham, has installed an isolated plant. The

Canadian General Electric Co. furnished the apparatus.

The Kingston Strect Ratlway Co. proposes extending its track to the
Grand Trunk railway station.  Onc man offers a bonus of $500.

The Canadian General Electric Co. arc installing a 40 kilowatt direct
connected incandescent plant for the Victoria Ladics' College in Whithy.
The engine is of the Robb-Armstrong type.

Mr. Norman Ross is looking after the installation of two 200 kilowatt
generators for the St. John Street Railway Co., which are being sup-
phied by the Canadian General Electric Co.

The Canadian Pacific Telegraph Department has just completed
stringing two numbcer 6 gauge iron wires between Deteoit and Buffalo.
They will be used by the Postal Telegraph Co. as part of two new
quadruplex circuits between New York and Chicago,
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ELEGTRIC RAILWAY DEPARTMENT.

AMERICAN STREET RAILWAY ASSOCIATION.

THE annual convention of the Amencan Street Ralway As-
sociation was held this year in Montreal, and was by far the
most successful of the similar gatherings held by that organiza-
tion. It continued in session five days, and duwiing that time
dealt with a number of important subjects. ‘The convention
met on the 15th of October and contimued ull the 20th.

FIRST DAY,

When the convention had been called to order, the President,
Joel Hurt, Esq., introduced Mr. J. O. Villeneuve, Mayor of
Montreal, who, followed by Aldermman Stevenson, welcomed the
delegates, the president responding to the addresses of welcome.
_ President Hurt then delivered his inaugural, in which he
dwelt upon the rapid sirides made by the street railway indus:
tty. There are in operation in the United States 179,300 miles
of steam roads and 13,500 miles of street rabways. While the
street rulway nuleage 15 78 per cent. of the steam mileage, the
passenger receipts are 45 per cent The capital of the street
railways is $1,300,000,000, or 11 per cent. of the capital invested
in steam roads. New questions would, he said, come up for
consideration in relation to the handling of freight, mail, small
parcels for retail stores, building material in suburban localities,
milk and funeral cars.  He referred to the necessity of co-opera:
tion to defeat hostile legislation, and the importance of impres-
sing patrons with the idea that friendly treatmment helped to se-
cure the best service.  He suggested amalgamation with steam
roads whereby the latter should carry passengers between dis-
tant points and then transfer them to street lines, for their final
destination. He thought the time had comie for raising a larger
revenue for ascociation puiposes, either by assessment or an in-
crease in membership dues, and said the most important ques-
tion for their consideration was that of enlargement of the scope
of the association.

At the afternoon session Mr. Wessels read a_paper on “The
Present Status of the Air-Brake,” which was followed by a dis-
cussion.

Mr. Seely brought up the question of street paving, relating
how in a certain city the contractor had retused to put down as-
phalt unless all traffic was stopped. The mind of the conven-
tion was that such a demand was unreasonable.

SECOND DaY.

A discussion took place on the “ Labor Question,” followed
by a paper on “ Transfers,” which caused further discnssion.

At the afternoon session the report of the Executive Commit-
tee was presented, reccommending some changes in the consti-
tution. The report refers to a deficit of $4,087.33; also recom-
mends that the scope of the Association be extended so as to
include a burean of information for the purpose of collecting and
distnbuting statistical and general information on all matters
affecting street railway interests; also that assnciate mem-
bers be admitted so as 1o increase the ncome. [t further re-
commended a uniform charge of $5 for banquet tickets. A
committee of ten was appointed to devise means for paying off
the deficit.

The Association was asked to appoint a delegate to co-operate
with the National Electric Light Association in securing the
adoption of a standard code of rules for elzctrical construction
and operation. The Executive Comuitiee was instructed to
take action.

After considerable discussion on the vepmit of the Executive
Comnmiittee, final action was defeired til} next years meeting.

On invitation & visit was paid 1~ McGill University, and very
favorable comment was elicited by the equipment of the engin-
eering building, which contains extensive hydraulic, enginceriny
and electrical laboratories, and a laboratory for testing the
strength of materials,

THIRD DAY,

A paper on “ Cross Ties and PYoles ™ was submitted by M:.
N. W. L. Brown. Some of the points brought out were these :
The life of a pine tie of best quality is only six years. ‘{'heres
great diversity of opinion as the best wood for iics, and some
engineers clum to have solved the pioblem by using metal.
Metal ties require to be imbedded in concrete, but as concrete
is not necessary in first-class roadbed construction, metal iies
are not economical. In New Otleans, where the soil is very
damp, red cypress gives good results, but it does not hold the
spikes properly. Creosoted ties are strongly recommended as
tne most economical. They last long, are a perfect insulator,
not subject to electrolytic aciion from leakage of current, and
tend to prevent the rails from rusting. Sap pine ties treated
with creosote should last 24 years, A creosoting plant 1s recomn-
mended for roads having an exiensive muleage, where car floor,
trestle bridge and cross arm timbers can be similarly treaed,
As to poles, iron cannot be depended on for inore than (3 years.
Red cedar lasts about as long, but small poles aie simited to the
duration of their sap wood, and large poles are generally hollow
at the bugt and contain rotten knots. On the whale creosotcd

poles 30 fuet long and 8 nches at the top are recommended,
pine being eminently suitable for the purpose.

The report of the Committee on Patents was presented. It
suggested a bureau to deal with all matters pertaining to patents
as they affect strect rmlu-nKs, pointing out how the r'ghts of the
roads mught be preserved by such a bureau, and their interests
protected from vexatious law suits, Those availing themselves
of the bureau to pay a sum annuatly, in addition to the member-
ship fee, to cover expenses.

In the afternoon the Committee on Witys and Means reported.
1t recommended that the members be requested to conttibute
nat less than $15 each to pay the debt, that a uniform charge of
$5 be made for banquet tickets, that individuals and firms, other
than companies, lessees and owners of street milwnys, be ad-
mitted to associate membership, and that the convention should
be opened on Wednesday and last four days.

A spinted discussion tonk place, especially on that clause of
the report relating to assouiate membership, which resulted in
its being tabled on a vote of 87 to 11, The sum ot $4,475 was
pledged towards the deficat. i

The Nominating Committee repoited, recommending that the
following be the office-bearers for the ensuing year, and they
were unanimously elected :—-

Prestdent, H. M. Littell, Brooklyn, N.Y.; Vice-Presidents, G.
C. Cuaningham, Montreal; William H. Jackson, Nashville,
Tenn.; ] Willard Morgan, Camden, N.J.; Secretary and Treas-
urer, T.” C. Penington, Chicago; Executive Committes, Joel
Hurt, Atlanta ; Prentiss Cummings, Boston ; C. G. Goodrich,
St. Paul, Minn.; A. Markel, Hazleton, Pa., and W. F. Kelly,
Columbus, O,

‘The reconunendation of the committee that the next conven-
tion be held at St. Louis, Mo., was adopted.

The Commiittee on the Use of Salt and Sand on Tracks re-
ported, recommending both, salt to remove ice artd sand to give
the wheels a proper grip. In St. Louis 3,000 tons of salt are
used each winter without objection from the authorities or health
board,

In the evening the banquet was held at the Windsor Hotel.
1t was destined to be the crowning featute of the best street
railway convention ever held.  About 250 sat down. The room
and tables were handsomely decorated. Mr. Joel Hun, the
President, occupied the chair, and among those present were
Mayor Villeneuve, Chief Justice Sir Alex. Lacoste, U. S. Con-
sul General Anderson, Hon. 1. Beunbien, Minister of Public
Works, Senator Oyilvie, and athers. A most enjoyable evening
was spent.

FOURTH DAY.

The subject of free music and other entertainment by street
railways came up for discussion. Scveral managers stated that
their companies awned parks and gave free concerts in them,
and they found it pay. Accidents from crowding on such oc-
castons were rare.  Mr. Pennmington stated that on Chicago day
at the World’s Fair, when 800,000 people were carried, only one
accident occurred, and that of a trivial character.

Mz, J. F. McElray1ead a paper on * Electric Car Heating,”
which ‘was practically the same as that read by him at the New
York state convention at Albany.

FIFTH DAY,

According ‘o the original programme the convention should
have adjourned on Friday, but the Committee of Arrangements
bad planned a tnp to Vttawa for Saterday. A speaal triun of
seven cars carned the visitois to the capital, where they weie
transferred to the cars of the Ottawr Electric Railway, and
taken to the Parliament Buildings, where a reception was held
in the Senate Chamber.  An address of welcome was dehvered
by Sir Mackenue Bowell, Premmer, who referred to the local
electric raniway system, which was unexcelled on the continent.
He uped the Luitcd States visitors would go back with a better
opintcy of Canadz than ever. . .

Mr. J. H. Gallinger, of New Hampshire, replied. The dele-
gates, he said, were there to cultivite @ spirit of amity with
Canada, and they loved her more than was generally realized.
He thought there was rcom for two great nations on this con
tinent, and paid 1 high compliment to Canadian institutions
and hospitality.

Afier lunch at the Ryssell House and a trip over the street
ralway, the visilais returned to Montreal by special train.

NOTES.

The fecling 15 gaming ground that there is too much of a ten-
dency to lose sight of the business aspect of these conventions
i the cultivation of the social.  \While there can be no objec
tion to the Jdelegaes having a good time, the interests involved
in an organizalion representing a capital o1 $1,300,000,000 are 100
great to be lightly passed over, and when so much time is spent
an excursions, Teceptions and banquets, and so little in discus-
sions on asticss affecting the welfare of the companies and the
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ublic whom they serve, the Association can hardly be said to

¢ (ulfilling s true function.

‘The subjects of brakes, ties and poles, and heaters were well
treated, but such topmes as underground wires, undergronnd
trotleys, closed conduits, the relation of motor and truck, etc,,
were not touched upon. .

‘The eppasition to the admnssion of supply men  as associate
members of the Assaciation cased constderable fecling.  Un.
less they arc admtted the Assocation is likely to suffer in some
ofits best interests.

I'he Asso iation has becomie almost entirely electrical in its
character.  The cable and horse.car men have dropped out of
sight,

kll 15 unsatisfactory to have papers read by their titles only.
It 1s true members hasve the opportunity of reading them when
they ate prmted m the procecdings, but a discussion, when
questions can be freely plicd, is often of great advantage in
bunging out points which are otherwise lost sight of,

There were too wmany esecutive sessions to which only a
couple of hundred had access,

The Assaciation should now be in good shape for future use-
fulness. 11 has arnanged 1o clear off its debt and elected an ef
ficient staff, with a capable sccretary.

The followme Canadian delegates appear in the list of those
preseat . - \V, Belhngham, E. B, Bigear, K. W, Blackwell, Wm.
T. Bonner, . ‘T, Bovey, J. K, Bulimer, John Carroll, J. H. Cass,
J. E. Chapman, A, J. Corrivew, G, C. Cunningham, \WV. F.
Diean, J. J. Durack, 1. 1. Forget, Frank J. Green, C. W. Hen-
daison, E. Ao Hewitt, J. F Hill, W. J. Hinphy, Geo. Hunt,
Stonewall Jackson, E. D. Julen, J. M. de Bosch Kemper,
George J. Kilpin, ). ID. Lamb, T, Lamoreux, I R. Leyden, E.
Lusher, Alex. Mcl’herson, A. Roy McDonald, Duncan A. Mc-
Donald, Alex. McDoanell, James Ross, James R. Roy, George
D. Smth, Montreal, Que,, AW, Dingman, James Guon, Ed-
ward S. Piper, Chatles Morton, O, J. T, Thomas, Toronto, Oat.;
Thus, Ahearn, W E. Christie, J. . Fraser, J. E. Hutcheson,
Charles F. Medbry, ). W. McRae, W, F. Powell, W, Y,
Soper, W. W, Wylie, Ottawa; R. Mackenzie, \V, Phillips,
Niagara Falls, Ont.: T. C. Lazier, Belleville, Ont.; Frederic
Nicholls, Toronto, President Brantford Llectric Railway ; J. M,
Campbell, Kingston, Ont.; Charles E. A, Carr, London, Ont.;
J. M. Jenckes, Geo. k. Smith, Sherbrooke, Que.; . Brown,
St John, N.B.; J. H. Coleman, Tottenham, Ont.; George H.
Penty, Victoria, B.C.; M. Coventry, Windsor, Ont.

The Executive Commitiee make the following recommenda-
tions : - First, that the Association undertake, through its Sec.
retary, the work of compiling statistical matter relating to the
construction, equipment, operation and management of street
railways, and the furnishing to members of general information
upon matters of insurance, legislation and tnprovements affect-
ing then interests ; second, the election of an exccutive commit-
tec of ten, consisting of the four officers and six others, the lat-
ter to be elected for theee year periods, two each year; third,
the election of the sccretary and treasurer by the executive com-
mittee ; and, fourth, the raisine of funds for carrying out the
lareer work by a system of annual dues based upon gross re-
ceipts.,

The exhibition of street railway appliances was a prominent
and useful feature of the convention.  Supply men, with a keen
cye to business, were on hand in full force with everything
necessary for the proper equipment of railway lines.

A number of the delegates took wvart, on invitition of the
Farest and Stream Club, in a fox hunt.  Horses were provided
for all who wished to participate.  Mr. Hurt specially dis.
unguished himsclf

In selecting St. Louis for the next convention it was felt that
a goad choice had been made. The street railway system of
that ety 1s said (o be one of thie best on the continent,

‘The hospitality of the people of Montreal was unbounded
and catled forth many expressions of appreciation,

SPARKS.

Eganville is to be lighted by electricity.  Water power will be used.

A tine large bronze statue of Benjamin Franklin is to be placed in
Lincoln Park, Chicago, .

A dynzmo burst recently in the Renfrew light station and wasso com.
pletely demolished that a new one hiad to be obtained.

Brockville town council has given its assent o the usc of the strects
for the proponed clectric railway.  Itis stipulated that the road must
be completed and in opertion within two years.

The engine in the C. PL R, laundry at 0\\‘cl.l Sound, Ont., has been
in use for the last 00 yean, and issaid to be in the best of running ot
der yet. 1t was made in Manchester, Lng., by John Ellis, jun,

According to the Turonto city enginees's rcr_)n for 1893 recently iss.
ued, the total length of strect railway track within the city limits is $2.54
miles, af which 15,50 miles was laid duting the year under review.

Franhlin 1. Pope, the well-known patent solicitor and electrical en-
sincer, was instantly hilled on the 13thof October, in his housc at Great
tarrington, Mass., by coming in contact with a live wite, while experi-
menting.

The statement of claim has been fyled in the Sunday strect ear case
at Hamilton,  The action is brought under the provisions of the R. S,
Q, of 2xiario, cap. 303, cntitled ** An Act to prevent the profanation of
the Lond's Day.™

J. Hill, Brussels, Ont., claims he has discovered a process for the
tanning of leather for belung and other purposes by the use of crude
setroleam. e says that the tanning is done in half the time taken for
ark tanuing and will wear twice as long. e is trying to get some
Amcrican capitalists interested, )

Writing to the Scientitic American, a cotrespondent replies as follows
to another comrespondent who asked for some composition for filling
cracks in a commutator : Vou teply that the only way to repair will be
to take the commutator apant and replace the mica. {lu! ifhe happens
to have no appliances for this work, a temporary repair can be made
of thick shellac solution and dry plaster of Paris.  Fill the crack with
the shellae, then put on the plaster, kncading it with a knife blade until
it is stifand smooth,  Let it dry five or sis hours or longer, before
scraping off the top even with the surface. It should be thoroughly dry
before the armature is used, I have used this method for repairing
street railway motor armatures for more than a year, and no armatures
have come back in that time for a fault due to this filling.

A joint stock ccmpany has oltained from the grovernment, letters
patent for the exclusive manufacture, at Kincardine, of bicarbonate of
soda and chloride of time by electrolysis.  The officers are as follows,
viz: President, E. 1L 3ilbom s vice-president, 11 Glazebrook, To-
ronto ; secrctary and manager, John Tolmie, Kincardine. The com.
R:m)- is to be known a< the Onlario People’s Salt & Soda Co.  They

ave built an addition to the salt works 140060 in which the soda and
lime will be manufactured.  They are having manufactured for them a
steel stand pipe Go feet high by 3 feet in diameter, and 2 steed scrubbers
18 feet high by 4 feet i diameter for washing the carbon out of the
carbonic acicl gas.  Thirty-two tanks §ocroxt ¥ will be required., In
aseparate bulding being built for this purpose, the carbonate of lime
will' be made.  The halding will consist of two aic tight chambers.
The whole plant will be run by their own private clectric plhnt.

.

The Ottawa, Canada, Electric Co. has proved itself onc of the most
progressive lighting companies on the continent.  The fact that ina
city witha papulation of but 40,000t 1uns §0,000 lights, speaks volumes,
and we question whether any other city in the world can approach such
figures. ~ But cven more interesting is an item in president Ahearn's last
report, jast presented, showing an income of $321 from heaters.  We
have not struck this item in any similar balance sheet before, and make
its acquaintance with a great deal of pleasnre.  The expenses per con-
tra charged agminst heatees are only $12, from which we infer that the
service must be quite profitable. 1t is true that $421 is not a large pro-
portion of the $147,000 received for all services, including incandes.
cent, arcs and motors, but it is a decided beginning and is much larger
than the motor account once was with some incandescent companies or
the incandescent account with many large arc companies.  The Ottawa
example of mose than ore lamp per head  of population, and of $421
revenue from heaters at_an incidental outlay of only $12 is a wighty
goad anc to copy.—N. Y, Electrical Engincer,

The Bell Telephone Co’y

OF CANADA, LTD.
MONTREAL

MANUPACTURES AND I(AS POR SALR XVERY DRSCRIFTION OF

TELEPHONIC &2 ELEGTRICAL APPARATUS

LINE MATERIAL AND SUPPLIES.

Will furnish tenders forsupplying Warchouses, Public Buildings, Hotels
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL. ELEVATOR AND
OTHER ANNUNCIATORS, HOTEL ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
cei v e e .  BUTTONS,ETC. . oo o o v 0
Wil also furnish tenders to Cities, Towns and Villages for FIRE ALARM
AND PoLICE PATROL SYsTeMs,
Catalogues uxll be furnished on application.

Vo W% SALEs DepaRTMENT

MONTREAL:
Bell Telephone Building,
367 Aqueduct Street,

TORONTO:

Bell Telephone Building,
37 Temperance Street.

HAMILTON:

Bell Telephone Building,
Hughson Strect.

OTTAWA ;

Bell Telephone Building,
Queen Strect.

QUEBEC:

Bell Telephone Building,
St. John ard Palace Streets,

WINNIPEG:
Forrest Block, Main Street.
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ARE BLIND TO THBIR OWN INTERESTS ! they

SPARKS. have uncovered Boilers or Steam Pipes, as by havin

. . . them covered with our Sectional Covering it 18 no!
Lanark, Out., is talking of electric hght. only a great saving to your employcis as_cgards tuel,
St. Jacob's, Ont,, is to be lighted by elec- but it gives you much less firing t0 do and enadles you

to get up steam tn one-half the time on the coldest day.

tricity.
L ek o e b b i EUREKA MINERAL WOOL & ASBESTOS CO.
AW night. ~ e e
Thirty new electric Jights will be placed on R:gl?l;sm X :.agg:ggﬂgcmvg:i o L4 124 Bav St, TO RONTO.

the streets of Ottawa,
aishss in cleclticity has been organized by | 06.0.0400000000000006000000000060000000000008000006006

Mt Forest, Ont., tatks of haviug an all (14 1)
night clccuic"lighl service, S x ARR

Alexandria, Ont,, has decided to have elece
~ tric light and water-works.

6

4

<

[

<

[

§

Forty-five horses, formerly used on the Lons :
don Street Railway, were recently sold for $28 p
cach, [
The Ottawa Electric Light Company has :
::;\:J :\(-)alr::.o” 1o the use of steam on account of FULL CANDLE POWER :
The Montreal Strect Railway Company has LONG LIFE <~  LOW PRICE :
<

[

4

declared its usual halfeyearly dividend of four The “STARR  at now manwfactured, with new and improved hases, cte
per cent, are uncqualled.  Made with dandand hawes amd of wll veltaged and

The Moplrgal p:"!: & Istand |(:\i.lw:\y will § candle power. TRY A SAMPLE LOT o . . o 0 e :
Soven aiieg e 10 St Lawent, a diswanceof | 3 JOHN STARR, SON & G0, LT0. - HALIFAX, N. S, :
L

The Neepawa Electric Light & Power Com- 000000000090 00000000000000600000000000000000000000¢
pany is applying for incorporation.  The capi-
al stock is $20,000.

Winchester, Ont,, is agitating for an clectric
railway between Morrisburg and Ottawa, pass.
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ing through Winchester.

The Bell Telephone Co. is about to erect a A b l l
handsotne buildlx)ng in Winnipeg, 10 cost be. Ove a ‘ "“‘?fjr‘.kﬁ‘ﬂmb
tween $15,000 and $20,000. T YJC INJECTOR®

The Western Electric Light, lleating & .
Power Company has been formed te take over ‘ O m et] to rS
the lighting of Vancouver, B.C.

A Pacific cable connecting British North
America with New Zealand, via Hawali, is
among the possibilities of the near futuse,

The Outawa Carbon & Porcelain Works Coal is money, why not save it by
have turned out their fisst ot of porcelain in. using the . ..
sulators.  They have $25,000 worth of arders

on hand T. J. C. INJECTOR

During the week of the Central Fair, the

Ottawa  Electric R:\il\\:\)’ Company carried the most economical boiler feeder

207,821 passengers, not including transfers, in the world.

without accident. per

: Mr. George Slecman, proprietor of the 20 cent.

Guelph Street Railway, was given a handsome. saved in coal over any other make.

ly framed picture of the first conductors and Absolutely automatic.  Easily at-

motormen of his road. . tached. Applicable 1o all kinds of
Stock to the extent of $40,000 has been boilers.

subscribed for an clectric line between Co-

bourg and Dot Hope. The township of NOT BXPENS|VE,

Cavan offers $10,000 for a branch. ) Will outwear any other make and is
The case of the Bell Telephone Co. against simple in construction. It is easy to

Skinnes, for cuiting their telephone wires at operate, and is the most powerful

Sherbrooke, Que., resulted in a verdict of not feeder in the world.

gutltv,

A Scotch firm of ineans proposes to build

&
an clectric road from Schomberg, Ont., to
some point on the Northern division of the
K Grand Trupk—probably either King, Awrora NJRA VA

or Newmatket.

E The Toronto Street Railway Co.'s earnings
for October were $78,216,98, of which the is the best because you cannot pos-
city’s share is $6257.35.  This is $25,316 less sibly go wiong with it. With high
than in September, and $2,090 less than in or low steam the result 1s equaily
October, 1393, Receipts for sprinkling, ad- satisfactory. It combines the utmost

vertising, ctc., will bring it up toa considerably
lasger gross amount.  The Montreal Co. has
carned so far this year $1,102,777, as against

simplicity with perfect efficiency, and
any boy can operate it.

$896,000 for the same period in 1593, pr S
- PRICE LIST
VALUABLE N, Pxick, {Eu: Powgk.
3 3 ? $ 700 to 8
Electric Light Plant| @ in | de
28 22 0 72 to 10
AND FRANCHISE FOR SALE, 8 o | nm

Tenders will be received b{ the underdgned up to
THE 117 DAY OF NOVEMBER, 18¢g, inclusive

8
for the purchasc of an Electric Light Plaat, Arc and
Incandescent. These it a ten i'can'_amuact for the
lighting of the T'own of Newmarket with atleast a1 are
lights ~ There are now about 450 incandescent lights
installed, and over 400_mote premised. Chances are [} []

oo, No opposition of any kind,

No tender necesarily accepred, (LlM'TED)

For further particulars apply to

B e o o, HAMILTON, ONT.
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GANADIAN GENERAL ELECTRIC GU

(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 Strest . - WINNIPES.
(38 Hollis Street . HALIFAX, " Granville Strast . . VANCOUVER.

130 K. IV, MONOCY CLIC GENERATOR.

The MONOCYCLIC o o
o ¢ anathe THREE-PHASE

are the only satisfactory systems for operating

INGANDESGENT LAMPS, ARG LAMPS Ao MOTORS

- FROM THE ....

Same Generator and Circuit

Please mantion the CANADIAN ELECTRICAL NEWS whon corresponding with Advertisers
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CANADIAN GENERAL ELECTRIC GO.

(LIMITED)

Repair_
Department

e have opened up a thoroughly equipped -

Repair Department at our Peterborough
factories, in which repairs to Electrical Ma-
chinery of all kinds will be made promptly,
properly, and at a price slightly in excess of
the actual cost of material and labour.

Special attention paid to T.-H. Spherical

Arc Armatures, Ball Arc Apparatus, etc.

Pleases mention the CANADIAN ELECTRICAL NEWS when corresponding with Advortisors
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SPARKS.

An order has been passed for the winding u,»
Sfihe 8t Jean Baptiste Electric Co., Montreal.

The Watetloo Boand of Tiade has dectded to
tecommend a bonucuf $30,000 to the lnter ‘
national Radial Railway. ,

The Prince Albent Electne Laght Co have
purchased a §00 hight altenating plamt fromthe
Canadian G nesal Blectne Co.

E. WU Sarder, of St Jacobs, Ont., has pure
chasad a 100 hght incandewcent plant fron the
Canathan Genetal Fledne Co. for Bighting s
wmill and readence

The Canadian Genoal Electne Co. have in-
statled 2 600 b p gencrator for the Winnipeg
Stzect Ralway Company  This machine i of
the same fype as the 1,200 b }n. generator that
company tecently anstalled for the Toronto
Ratway Co,

The chagges of bubery against Me. Walliam
Kyle and Mt Robert Fo Segsworth, of Tor-
onto, in connection with the Niagara Falls
sueet ralway, have come to an end,  That
againt Me. i\'ylc was terminated by his death
a <hiort e ago, and when M. Segsworthap.
peated for trial at the Wellamd assires, the case
apanst lam was dropped.

The annual ceting of the Merchants” “Tele-
phone Caowas b ar Montseal on 1t Octo
les. The et shuned that the company has
Jousulactiinas  Flesenbundied Jbflars wanth
of capital has been firforted by sharchalders
nat paying up.  The following directors were
elected o Mewwss ML T, Lefebvie, Joel Lexduc,
A S Hawcho and 1 1L Henault, At asubs.
sequent mecting Mio Fo X Maan was sc-
clected prosident, Ms Jocl Ledue vicepresie
dent, and Mo L. F. Beauchamp, tseasurer.

OFFICES & WORKS
Acsoimine NEw Union Station Tesanto Can,

FIRSTBROOK BROS.
King St. East, - TORONTO.

MANUZACTURKRS OF
TOFPPINS,
SBIDE-BLOGKS
ase CROSSE-ARMS.

WRITE FOR FARTICULARS

November, 1895
ur “ficme” Automatic . . . .

Ratlway 6oach and Street Gar GURTHI NS

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

ARE THE BEST IN THE WORLD.

We also manufactore a New Specind Material for Excursion or Open Stieet Cars,
which s perfectly waterproof, will not fade, nattier in appearance, any width withom
a seam, stronger and cheaper than any shade now upon the trket,  Can be scen on
new cars lately erccted by the Taronto Railway Co. \We ilso carry in stock every de-
senption of Railway Coach and Stieet Railwiy Shade Cloth, Goods, Fiatures, etc.

Wity rox PARTICCLARS AND Sanrti s

Menzie, Turner & Co.

SHALE
MANUGACTURKKS

.....

Toronto
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MONARCH ECONOMIC BOILERS

Require no brickwork and are guaranteed to save at least 10
per cent. in fuel over any brick set boiler: in some cases the
saving has been as high as 30 per cent.

ROBB ENGINEERING GO., Ltd.

Amherst, N.S.
WM, McKAY, Seaforth, Ont.,, Travelling Agent.

VOLCANIZED FIBRE ((), =eswstsso sevs
wwsmninso {ARD VOLGANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factoru: WILMINGTON, DFEL.

OFFGE: 14 Dy ST1., NEW YORK.

The National Electric Co.

Eau CLAIRE,
Wis.

o MANUVACTURERS OF , .,

.

wnnpor POWEr Generators and Motors
Sair.contammea DYNAMOS  Comrene DYNAMOS

The National Transformers arcthe best in the matket.  Our Alternators light

the Towns of Qakville, St. Marys, Oshawa, Mount

WLl porest, Palmerston, Grimsby, P'ost Dover, and hundsede of other towns in Canada and the United

300 Lty At 1nRNATeK.

or apply at 146 YORK ST., TORONTO.

§ States Ask the companies haw they like them. Send for etimates to &

JOHN W. SKINNER
MITCHELL, ONT.

Ploase montion the CANADIAN ELECTRICAL NEWS when corrasponding with Advertisers
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ROBIN, SADLER & HAWORTH

MANUPACGURERS OF g

OAK-TANNED LEATHER BELTING

"MONTREAL s TORONTO

6k GOLDIE & M°CULLOCH Co.

[LustTED.

MANUFACTURERS OF

Improved Stfeam Engines and Boilers

+= FLOURING MILLS +

And-the Erection of same in the most Complete Style of Modern Improvement.

W()ﬂl MAGHINERY, HOOD-WORKING: MAGHINERY, SAWMILL, SHINGLE AND STAVE MAGHINERY

Fire and Burglar Proof Safes and Yault Doors.

- . called to the “ WHEELCQCK” IMPROVED STEAM ENGINE
SpecyaY a’:’:en‘uon as being unequalled for simplicity, efficiency and economy
in working, and especially adapted for Electric Lighting, Street Railways, ete.

& "GALT, ONTARIO.—%

AREARN ¢« SOPER

OTT A WA, ONT.

CANADIAN REPRESENTATIVES OF THE

Wesrincroust Evectaic & Mre. Co.

SLOW SPHED
ITERHNING CRREN DYNANGS

Sie

........

from which can be operated
Our Railway Apparatus is not

Incandescent Lamps, Arc Lamps
and Notors. Equalied by any other

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advartisers
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e G w H[ND[RSQN warsernes o conmacion ELECTRICAL SUPPLIES

eooes ESTIMATES FURNISHED FOR.....

Wiring and Installing Complete Electric Plants
NS

Lt w ~ *
R | EXPERIMENTAL APPARATUS, MODELS, PATTERNS. eurv St.
bk JOLIGHT MACBINERY AND COMMUTATORS, 44 Bleury

s o ELECIRICAL APPARATUS OF ALL KINDS REPAIRED.
ST0RAGE BATTERIES, DOCIORS' AND DENTISTS' ELECTRICAL

APPARATUS AND MACHINERY.
;-:ré;{ltlc ~.\\l) )(,\s l'l\lURPS MONTREAL
ELECTRIC FAN MOTORS.

THB OTTAWA PORCELAIN & CARBON (0., Ltd. &%
Carbon Poimis ks s e o

Motor Brushes and Specialties in ® Porcelain Insulators, Cleats, Door Knobs, -

Corner Jurors

Carbon for Telegraph, Telephone and all kinds of Pressed Porcelain for

and Electric Light Supplies . Electrical and Hardware Lines . . ..
ALL QOODS GUARANTBBD TO GIVE SATISFACTION

e O—~Sfiwdl § 00 |

WEL X e Lo s | "

el : PORGELAIN INSULATORS,

Te BRYAN-MARSH 00. . , EI.EBTRIB SPEGIAL"ES ‘
Marlboro, Maxns. | 33 King Wlllnm St HAM]LTON. ONT. m[MS, HG

ﬂﬁmBEHING

22 FROST STRRET ensT THE J. G. MCLAREN BELTING GO. montaeaL
THE BABOOCK & WILCOX

YWater Tube

STEAM

BOILERS

OVER 1,600,000 HORSE POWER IN USE,

HEAD OFFICB:

415 Board of Trade Building, Montreal.

= WM. T. BONNER, GencaaL Asea Fug Canana

’ Canadian Srops at Bellevwilled
LARGE BOOK “STEAM™ SENT FREE ON APPLICATION

- .




