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THE BRINTNELL ELECTRIC MOTOR.

MR, Archibald . Brintuell, of Toronte, has invented and
patented an clectric motor which so far departs in construction
from the standard types at present in use that the accompany-
ing illustration of the device, together with the inventor's claim,
will doubtless be examined with interest by our readers * —

‘T'he abject of the invention is to devise a simple slow-speed
motot, incapable of being burned out, and which may be revers-
cd at full speed and with a full potential current, without damage
1o the motor, and which also may be instantancously stopped
at any desired paint, without the necessity of using any brake,
and it consists essentially of a scries of double field magnets

— e [Rp—

A-A are the vertical standards in which are jourialled the
main shaft B. € arc a series of double magnets supported in a
circular open frame, 1), of non-magactic metal. The horse
wmiagnet core, ¢, of each magnet, C, is laminated as shown and
straddles the outer nmy, 1Y, while the wner ends of the magnets
extend into notches, d, in the rim, DY and are concentrically
flush with the mterior surface of such inner rim.  C' are the coils
of the magnet C, which ate supported in the openings 12, in the
circular frame D.

E.-E are two rings substantially Z shaped in cross-section,
which extend around the magnets and are secured to the nng
D, close to the horse-shoe cotes of same on each side by screws,
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Tnr BRiNTNELL BLECTRIC MOTOR.

held in a circular non-magnetic frame, supported on suitable
standards and having the inner ends of the pole of the magnets
flush with the inner circle of the frame and a number of spool
armatures journalled free to rotate in bearings in supporting
discs secured to the main shaft of the motos and in direct suc-
cessive contact with the poles of the magnets, a commutator of
peculiar construction being provided to throw the current into
both inagnets and spool armatures, so as to cause a pull upon
the spool armatures in shccession, and rotate the shaft as here-
inafter more particulazly explained.

Fig. 1 is a side elevation, showing the upper half of one side
of the commutator and face rings broken away.

Fig. 2 is a vertical section through the motor on a line with
the shaft.

In the drawings like lettets of reference indicate correspond-
ing parts of each figure.

e. The rings are sccured at the outer face by screws, ¢, to the
standards, A. By this means the frame, D,is maintained in
position. F.F are supplemental rings secured within the inner
edge of the ring, E, and G-G are rings of insulating material
suitably sccured to the fings, F.

H-H are two discs preferibly of non-magnetic metal secured
to or fouming part of the hub, H', which is keyed to the shaft.
1 are a series of spool armatures havir., oils, ', and spindles, i,
which aue journailed near the outer periphery of the dises, H-H,
and extend through the same. The spindles, i, arc made of
non-magnctic metal.  The ends of the spool armatures are pre-
ferably recessed as shown.

The spool armatures and magnets are arranged in diametric
pairs. The commutator is comprised of two nings, I-], of insul-
ating material, each situated to the outside of the discs, H-H,
and a plurality of brushes, J*}', corresponding in number to the
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magnets and a plinahty of binshes, 1, «orrespondmng i number
to the annatases and situated directly oppusite 1o them.

The brushes, |, evend flom the msulating rng, I, to the
ung, I and are bent at their onter emds o as to forn spring
ends. The brishes, |, at one sule press upon the ends of the
spindles, 1, and at the outer side press upon msulated pc 1, m
the oppoute endd of the sprudles, o The msulting nngs, 1, of
the commatator, ate provided with a number of dead metathe
sectionk, ). extending, between the spung contat inshes, |,
which demd sections are desgned to present sparking as com
mutator revolves within the braslies, 17, and to give a smnother
raniing sl e,

K ks i double anm seruted to the angs, T Fand connected
by avross tad, Ko By means of s double ann, K, the pos
tron of the brushes, ', ate changed either tomacase ordecrease
the speed of the mator, stop #t, or to reverse the direction of 1o-
tation as hicremnafter desenbed

The winmg s as follows  We will suppose that 1. 1s the posi-
tive wite and M the negative.  The current comes 10 to cach
diametne par of conls .see Fig. 20 suceessively, it being neces.
sary that two of the brushes, J', are over two of the brushes, |,
cach brush being diamertricatly opposite the other.  The
first brush, J% to the left hand side of the standard, A, 1s shown
pattially over the first brush, J.  The brash diunetrically oppo-
site 1s also in the same position. The sccond brash, J'y o the
left is also shown partally over its corresponding brush, J, and
its diametnic brush wll also be in the same posiwon circumfer
entially  1n fact, two pairs of diametne brashes <l alwass be
m arcnt, so that thewr corresponding  mignets will be exesting
a pull opon the anmautes. The curtent would conseguently
pass i cach case from the posiive wire, L, in upon the wise, 1,
through one of the cals, C, of the mauncts, C, the wire, 1,
brushes, ' and J°, through the spmn lle, 1, and conl, 1, of the spool
armature, 1, thus magnetizng such spool armatute out through
the wne, ', pin v, opposite brashes, J* and J', wire, m, through
the other cails, ¢, and out by the wine, m, to the negative wire, M.

It will consequently be seen that the pull upon the diametric
spool armatures, I, wall be such as to cause the discs, M, to ro-
tate in the direction indicated by arrow.  Each successive dia-
metne pan of biushes, |, pass on to the brushes, J, serving to
continue the ratation of the discs i the same direction, and the
result of the pull of the magnets upon the spool armature bemy
10 rotate them in their beanngs in the oppasite direction,

The nearer the brushes, J° are placed circumferentially to the
magnet core the less will be the speed, and the farther away the
preater, except that there s a moamuam distance i which they
must be placed, and thatis andicated as closely as possible in
the drawings.

To reverse the direction of ratation of the motor, it will neces-
sanly be seen that the brashes J, attached ro the ning, G, may
be moved by the double amm, K, so as to place them i the same
telative position circumferentially on the onposite sude of the
cores.

1t will be noticed i the construction of iy wackine that there
1s no air space between the armatures and poles of the magnet,
but that they rotate directly theteon, and consequently 1 am en-
abled by the construction shown to always maintain a very
strong pull between the spool armatties and magnets.  As soon
as the aimature comes opposite magnet, of course the curren
15 thrown out, and both magnet and awmature are demagnenzed.

By bnnging around the brushes, J', opposite to the magnets
the machine may be stopped pracucally instantancously, and
held from rotation by the magnetusm bemny retned i the field
corls and armatures as the curnient is sull on.  This, it will be
readily seen, 15 very mnpartant when my motor is employed to
run clevators, of for other purposes i which 1t 15 necessary to
stop the machme mstantancowsly and hold it anv desired
positon.  No brake, thercfore, would be teqquired, as the upe-
tus 1s checked nnmediately.

From the construcvon  lopted it will also be seen that the
direction of rutation may be reversed at full speed, with a full
potential of curtent, without burning out or othernise damaging
the motos.

CLAIMS

1. An electiic motor compnsing a plurality of magnets cir-
cularly arranged m a suttable frame, so that the poles touch and
ate circumferentially flush with a comnicn circle, and a number

of spool armatures jomnalled in bearings in discs secured to the
main shaft and caused to rotate i ther bearngs by the pull ex-
erted by the poles of the magnets with which they come in direct
and rolling contact as and for the purpose speeified,

2. The combmation wuh a plurality of horse shoe magnets
supported i a citcular frame of non-magnetic metal, and with
ther poles extending through notches male in the sides of the
inner nm of the frame, o that the ends of the poles are circum-
ferentially tlush with the inner num, of a senics of spool armatures
journalled i dises secured to the main shaft and means whereby
acurrent is thiown into ane or more diametric pairs of magnets
and ammatures successively as and for the purpose specified.

3. The combmation with a awrcubiar non-magnetic frame 1),
provided with a pluraliny of lanimatad horse shoe magnets, with
canls and the rings, B, secured to the outer ends of the magnets
and supported in the frame, and the rims, F and G, provided
with spring contact brushes, J', of the spool armatures, 1, pro-
vided with spindles, i, wlitch are journalled in the discs, H-H,
sccured to the shaft, B, the insulating rings, J-J, the brushes, J°
secured to the rnngs, J, and commutating means whereby the
current is carried simultancously and successively thiough the
co-actmy magnets and armatures, as and forthe purpose speci-
ficd.

4. The combination with a crcular non-magnetic frame D,
provided with a plurality of lanunated horse shoe magnets with
caotls and the nings, E, secured to the outer ends of the magnets
and supported in the frume, and the rims, F and G, provided
with spring contact brushes, }, of the spool armatures, 1, pro-
vided with spindles, i, which are journalled m the discs, H-H,
secured 1o the shaft, B, the msulaung nngs, J-J, the brushes, J,
sccured to the ring, J, and the man current wires, L and M,
connected by it wire, 1, to one coil, ana the current being carried
by wires, IY, bresh, J', brush, )’, spindle, i, coil I, wire, m’, pin,
v, brushes, J* and }', wire wy', coil, C', wire, m, to negative wire,
M, successively for cach diametric co-acting magnets and arma-
tures, as and for the purpose specified.

ELECTRIC LIGHTING IN TORONTO.

JunGiNG by the overwhelming defeat of the by-law to author-
ize the purchiase of a municipal electric fighting plant for the city
of ‘Toronto, the property owners regarded the tender of the To-
ronto Electric Light Co. as being so low that it would be unwise
for the city to o into the lighting business in the uncertain hope
of being able to effect a saving of a few hundred dollars per
year ‘The pros and cons of the question were discussed in de-
tail through the public press for months prior to the submission
of the by-law, so that the verdict of the ratepayers cannot be
stud to have been reached without fall and cdeliberate considera-
tion of all the argumems for and against municipal lighting.
We believe the decision to be a wise one so far as it relates to
Toronto and cities of lmge population. It is to be hoped that
after all the worry to which the Toronto Electric Light Co. have
been subjected for a year past, they will now be given a five
years’ contract on the Lasis of their tender

—— —

An electsic hght plant is to be installed at Brighton, Ont.

The Packard Eleatric Co., who recently removed their business from
Montreal to St Catharines, have purchased the Neelon mill property,
and are fiting up the mill building in a way to meet the requircients of
their manufacturing business.  The propesty consists of about ten acres
of land, a valuable water power, the capacity of which is estimated at
about 700 h. p., in addition to whatves, storchouses, ete. It is under-
<toodd that the company bought the property at a bargain, and have
Ixen offered a considerable advance on the price paid since closing the
purchase.  The mill building, which is ta be used as their manufactory,
1< a st substantial structure, the outer walls being of stonc faced in-
side with brick, and plastered with cement.  The walls in the basement
are upwards of four feet in thickness, while the wood framing of the
blding ix equally sulntantial in character.  The basement floor is of
concrele, making a foundation for mackinery so substantial as to be
aimost noiseless. The Packard Company are putting up 2 separate
building in which the cementing will be done, thus preventing the pos.
sibility of fire destroying the main bailding.  The company expect to
have their new wotks in operation by the first of July, and contemplate
cngaging 1n some new lines of manufactute.  We hope to be able to
furnish additional pasticulars concetning their new manufactory in a
future issuc.
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RECENT CANADIAN PATENTS.

Canadian patents have recently been granted for the following el=ctrical
devices: —

No. 8,407, for an clectric heater, to John Emory Meek, New York City.
‘The inventor's claim for this device, which is herewith ilustiated. is as fol.
lows -

FLECTRIC HIKATKR.

In an electuie heater, an elechic resistance fabne, consistng ot a con-
ducting wire, woven with non conducting strands, preferably asbestos, sand
non-conducting sirands preferably forming the warp of said fabne, and
havipg saiid wire preferably woven us or with the filling thereof, so that
the tabric may be cut parallel with sad filling strands 1nto preces of swtable
size for use as custuons, pads, blanks, garments and for othier heating pur
poses, cach puece so cut (rom the fabric beng in itself a complete electrcal
heater when connected in circmt.

No. 48.333. for st rul cleaner, to Robert Leshie, Toronto, Ont. “The ctain
for thus device, winch 1s herewnh illustruted, 18 as follows

Raitl. CLREANER.

A track cleaner consising of & rock shaft, beanngs for the rock shaft,
means for allowing the tock siiaft a sule motion n s beanngs, a shoe
carrying ann wotinted on the rock shatt and so arranged as 10 hase an in.
dependent side motion, and also 10 move sideways in conjunction with the
rock shaft, means for operating the rock shaft, a cleaning shoe connected to
the end of the shoe carrying iutm, and a coulter connected to the inner side
of the shoe amnt armnged to scrape the side of the rail, substantally as speci-
fied, ‘The combination with the car truck of an urm depending from each
side of the car truck 1a cluse proxutity with the radl, a cleamng shoe carricd
by cach of the depending arms, and a nettizg connected to the said arms
and extending across the under side of the car truck.

No. 48.482. for an electric contraller, to jJames Parmelee, New York, ase
signce of Elmar A, Spetry, Cleveland, Ohio,

B ete02

ELLCTRIC CONTROLLEK,

Claim.—1n an clectric controller, a scrics of contacts, an clement of the
controller moving toand fro over saucd scnies of contacts a co operating con-
tact bone upon such an clement, an air-discharge nozzte upon onc side of
the said co.operating contact, a source of fluid pressure as bellows O,

means connected with said moving element whereby sid source shall inhiale
dunny one, and ddischivige durng the other of the to und fro moventents of
sand nrovmg clement, atd a duet tom the sand source 1o the discharge
norzle.

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS.

The annual meeting of the OLAS K, was held in Buntford
on May 272th.  The meeting took place in the hall of Brautford
No. 4, C.ASE.

Thete were present  engineers  fiom  London, Hamilton,
Kingston, Galy, Ayr, Guelph, Toronto and wny other places,
mcluding & number of Brantford engineers

President A, 1, Edkins called the meeting to onder sharp at
11 a, m. and proceeded with routine husiness,  After mmutes
of last mectimy weie read and approved the president addressed
the meeting as follows:

PRESIDENT'S ADDRESS,

On this the oceasion of our fifth annual meeting 1 feel it my
duty to thank the members and officers of this Association for
having shown their confidence in me it last year's meeting n
London by electing me to fill the chair of this Association, wd
the Board for another year, when I was unavoidably detained
fiom attending the meeting myself,

‘The business to be brought before vou on this occasion will
consist chiefly in the appointment of members to the Board to
replace the retiving members whose time bas expired.  In con-
nection with this matter 1 deem 1t scarcely necessary for wme o
mnpress upon you the neeessity of selecting members to il
vacancies on the Boatd who iire energenie in Assocuttion work,
as the success of this institution must to a great extent depend
on the perseverence and energy of the members on the Boad,

1 take this opportumity of congratulaung you an the fact that
during the past two years no complaint has been made to the
Boand respecting any certificate holder, either for incompetency,
imoxiration, o1 any other artion unbecoming an enpincer, aiid
as i result we hive not Leen put to the painful necessity of re-
voking any certificates for such causes.

The membership of the Association has net increased so
vapully during the past year as it did in the years preceding it,
which is quite natural and to be expected, owing to the fact that
in our cities and towns, all engineers who feel inclined to pass
an exanunation (without being compelled to do so by law) have
taken out certificates, therefore our hope for membership in the
future must be in the direction of engineers who are in charge of
plants in the smaller towns and villages.

1 do not mean to infer by thus that our membership in the
cities will not increase, for 1 certamiy expect it will do so ma-
terally, but not in the same proportion year by year during the
next four years as it has in the past.

During the years of its existence the Assaciation has not in-
creased in membership to the extent that it shounld. \When we
consider the fact that (at a very moderate estimate) there are
4,000 stationary engincers in active service n the province, we
must be disposed to consider that our strength numerically is
far from what it should be.

I hope within the next four years to sec the membership of
the Association reach 2,000, and | hope that with this end in
view, not only the members of the Board, but also the individuat
members of the Assouation will interest themselves in the work
of increasing our membership and sphere of usefulness.

As a member of the Association 1 shall do all in my power to
place the membership of the Association at the limit of which |
made mention, irrespective of the fact whether [ may continue
10 be a member of the Board or not.

1 am sorry that at the last meeting it was decided to alter the
day of meetng, as in my opinion, the 24th of May being a holi-
day, was a much betier time, owing to the fact that many enpi-
neers who would and could attend on that day are this year
prevented from doing so, as they have to be on duty, :m(i as
some of them bave expressed themsclves 1o me, they are de-
barred from attending the meeting and taking part in” the pro-
ceedhngs.

During the last session of the Local Legisluture, as most of
you are aware, we presented 2 bill to provide for the inspection
of steam boilers, and the examination ot engineers in charge.

The bill passed its first and second reidings and was referred
to a special committee, by whom it was thrown out, and a reso-
lution passed to the eflect that the committee, while accepting
and endorsmy the principle involved in the bill, took exception
to the machinery provided for its working in the event of its be-
coming law,

‘This proposed legislation was introduced by Mr. Crawford,
onc of the members for the city of Toronto, who, while he advised
us strongly to get one of the gover yment supporters to champron
our cause, very generously infornned us that if we insisted he
would accede to our wishes and do the best e could,

There was, tomy mind, several things about the bill calculated
1o raise opposition. Far instance, the appointment of u chief
inspector and a staff of assistants, who might do this, that and
the other thing, but whose dutics'were by no means clearly de.
fined. 1 think you will reree with me, that 1 measure of that
kind would be very apt to be looked upon by many members (of



92 CANADIAN ERBECTRICAL NEWS

June, 1895

the opposition sule of the house, at least,) as a s heme to® pro-
vide soft snaps for some of the supporters of the government,
who had arnved at the end of their useful penad.

As far as the engineers of the piovinee are concerned, 1 do
not think they are very anxions for a government inspection law,
but they would hike to sec some standard set up for the qualifica
tion of engncers of land engines, and I think we shall stand a
better chance of securmg moderate legislat:on governmy the
latter, than any wmeasure dealing with both,  The provinves of
Mamitoba and Quebec have both passed laws of thrs kand, winch
are as unuque 1n some ways as they are useless, and 1 trust that
when an engincers’ law 1s passed by our legislature, it will be
something useful and benefical to all concerned.

In connection with this ledsslation it has been nccessary to
spend somie of the Assocation’s money, and if we have no other
return to show for at, we can, at least, say thatit has kept the
Association hefore the public, and 1 have no doubt but that you
will entlorse the dishursement.

It 1s gratfying to us to know that the Association’s cectificates
are Bewyg generally recognuzed by wanufaciurers and steam
users as a guarantec that the holders thereof may be depended
upon as bemg reliable and sober engineers. We have had
evidence of this many times dunng the past vear, when men
who held certificates receved appontments to positions
wefercnee to men who were ot 1etstered, even where the
atter were fully cqual to the former i point of ability, ctc.
In several cases cpineers have come from i distance to pass
thar exanmnation, m order to secure positions, where none but
a certificated man would be employed.  Tius 1s encouraging,
and it 1s the duty of the Association and of the Board particularly
to sec to i, that no certificate 1s tssued to anv person who has
not hiad the necessary experience sequited by the act, and in the
event of any person applying for exanunation who has not had
that experience, or whos i the habit of using intoxicating
liquots to eacess, or who, for any other reason is unfit to
shoulder the responsitnlities of a position as an engineer, and
the facts are known to 2 member of this Association, it becomes
that member’s duty to the Association and to himself, to sce that
the chairman ot the Board is at once informed of the facts,

At a previous meeting of this Association, 1 suggested to you
the advisabnlity of reducing the annual renewal fees for certifi-
cates, which suggestion you saw fit to act upon, and consequens-
ly reduced the fees fiom $1.50, $1.25 and $1.00to $1.25, $1.00
and 75c. for 1st, 2nd and 3i1d class respectvely.  “This reduction
has been the means of inducing o larger nuniber of members to
keep up their renewals, and has, 1 believe, on the whole proved
beneficial to the Assocuition,  Believing, as 1 do, that the fees
for renewals should be made as low as possible consistent with
the proper management and economical admmmstration of s
affars, | would respectfully suggest to you the advisability of
further 1educing the renewals to $1.00, 7 5¢. and 3oc¢. for 1st, and
and 3rd class respectively.  Tins further reduction will necessi-
tate a shight alteravion . onr bydaws, 1 efer to sec, 3,ant 3,
which reads as follows, viz. ¥ During the life of a certificate the
holder thereof may apply for one of a ligher grade wiich will be
granted to lnm on his passing the nccessary examination and
paving the amount for renewal charges for such higher grade.”
It will be necessary for this section to read i such a way that
the apphicant should pay the diffesence between the examinaton
fee for the grade of paper he holds, and the fec for the higher
grade required,

The registrar's and treasurer’s report will be submitted to you
dunng the day, when vou will be afforded an opportunity of
hearing something of the numerical, and also the financiat
standing of the Association. | have before made reference to
the fact that considerable money has been spent in connection
with our efforts to sccure legislation, as we had a representative
constantly at the Parliament bunldings, who was well known in
the House, and who did most excellent work in pushing our
claums before the notice of the members. 1 have also much
pleasure in stating that during the session of the House, the
members of the Board received very practical help from the
officers and members of the different associations of the C. A, S.
E., and 1n my estumation the interests of these two Associations
are so adentical that 1 am sometstues inclined to feel it a pity
that theic should be two organizations in place of one Association
incarporated by act of the Domimon Parliament, and having all
the powers and privileges of the two Associations combined.
The Ontano Association 1sof course an outcome of the C.AS.E.,
and might almos: be called a branch of it, but I am inclined
sometimes to think that one Association instituted as 1 have
said, would prove much more eflfective and beneficial,

1 am pleascd to be able to report that during my tenas of
office i this chair, and so far as I am aware, only one loss by
death of a member has been teported to the Association,
that one being Mr. J. Campbell, enpincer Parry Sound water-
works. The first intunation 1 had of Mr. Campbell’s death was
when, having oceasion to wnte to him on business for the
Association, | recaived a letter from s wife informing e that
he had been dead over a month,  Mr, Campbell was of Scotch
nattonahty, a thoroughly practical engineer, an ardent member
of this Association, and a genial and good living man, and I am
sure that his wife and family have the sincere sympathy of this
Association n the sad loss which they have sustained,

There 1s one other matter which 1 would like to bring to your
notice, and 10 my cstimation st is one of considerable moment

tous as steam engmeers, | refer to the detestable action of
some manufactuiers of engineers' iass gools and fithings, who
m onler to save a few cents worth ot metal, are m the habt of
coning out the squares of blow.oft' cocks, and otherwise reducing
their strength, untsl they are positively  dingerous to handie or
move under steam pressure.  Several cases of narrow escapes
from «alding ot engmeers have come to wy notice fiom such
causes, and 1 have hete a speamen for you to mspect which
will speak for wself, amd 1 think you will all agree with me that
any manufacturer of brass goods who would dehiberately turn
out such trash, especidly m these days of constantly increasing
pressuces, when the tendency shoukl be to increase rather than
decreasc the strength, s worthy of 4 place 0 pententiary, and
1 hupe this Assocation will pass a tesolution severely condemn-
ing such pertidy on the part of manufacturers who for the sake
of a few cents worth of metal would twin out articles that will
cndanger our hves while in the discharge of our daily duties,

In conclusion [ would ask you all to kindly give vour stiict
atiention to_the business to be brought before you, and to re-
frain from all useless discussion, so that the business of the
Association may be done with despatch, and the mecting not
unnccessanly prolonged,

Then came the registtar's (A, M. Wickens) report, which
showed that 4350 certificates had been issued, the income for the
year fiom all sources amounting to $699.10, with the disburse-
ments at $63.71 less, leaving a total balance in the treasurer’s
hands of $1435.00.

The Treasurer’s repott (by ‘TI'reasurer R. Mackie) was then
received, showing the Assaciation ta be in good position Gnancial-
ly. The registrar’s and treasurer’s 1eport were received and
referred to the auditors, Messrs, Ames, Sutton aml Wells.

The appontment of special committees was then proceeded
with, and the mecting adjourned at 12 noon for dinner.

At 1 p.m the meetmg was called to order by the iesident,
and th:e different committees were then given two hoursin which
to do their work.

At 3 pom. the meeting was again called to order and the re-
ports of the auditors, Cotnmittee on Good of Order, Expenses,
etc., were received and adopted after some discussion.

The clection of members of the Board to ill the positions of
retinng members was then proceeded with.  The retiring
members were given out by the registrar as follows:  Messrs,
I8 Dickinson, Hamilton; 8. Potter, Peterborough; F. Roben,
Ouawa: Ames, Biantford.  Messrs. T, Elliott, Hamiltan; WV
Phillips, Niagara Falls; Thos Wensley, Ottawa, were elected
1o the board, being new members, and Mr. A. Ames, of Brant-
ford, was re-clected by acclamation.

The election of officers was then proceeded with and resulicd
as follows :--A. Ames, Brantford, President; F. G. Mitchell,
London, Vice-President; A, E. Edkins, 139 Borden street, To-
ronto, Registrar; R. Mackie, Hanulton, T'reasurer.

Gialt was selected as the next place of meeting.
and Toronto were both nominated.

The renewal fees for certificates were reduced to $1.00, 75¢. and
soc. for 1st, 2nd and 3rd class respectively, to take effect jan. 1st,
1896,

The report of the Committee on the Strength of Boiler Appli-
ances took the fonn of the following resolution :—

Resolved. That this Association express their unanimous
condemnation of the practice of some of the brass goods manu-
facturers in reducing the thickness of their brass goods, more
especially in blow-off cocks, as in practice many of them are not
of the requisite thickness for strength, and we further resolve
and pledge ourselves to use only thuse that we know are of
sufficient sirength to be perfectly safe in their operation,

‘The discussion on this resolution brought out samples of
defective and weak blow-offs that were positively dangerous to
use. The resolution was adopted.

Aftera vote of thanks to the retiring officers, and the members
of the Brantford C. A. S. E. for courtesies extended, the meeting
adjourned at §.43.

Kingston

Two miles of grading have been completed on the eatension of the
Galt and Preston mailway, and a distance of three quarters of a mile has
been laid with rmils and ties. 1t is expected that the new line will be in
ruaning order by the 15t of July.

The Three Rivers Iron Wotks Co. Jas been incorporated with a capi-
tal stock of $100,000 for the manufacture and sale of iron, steel and
brass goods, and the supply of clectric hght, heat and power. The
promoters of the company are .-~-Antoine Aime Charlebois, gentleman,
and Alphonse Chatlebois, contractor, of Quebec ; \W. Duncan, of Three
Rivers, mechanical engineer, and George Duval, barrister, of Ottawa,
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QUESTIONS AND ANSWERS.

“Constant Reader” wites: 1. \What is the loss of pressure
in a 3-inch pipe, 100 feet long, at 100 Ihs. pressute per syuire
inch, supplying steam to an engine doing 30 harse power? 2,
What would be the loss in the same pipe supposing there were
four elbows and two globe valves in it,

ANSWER: 1. Loss of pressure in steam pipes is due to three
causes: 1a; The pressure required merely to overcome friction in
the pipe.  (8) The pressure required to produce the required dis-
charge of steam through a pipe of given diameter. (¢} That loss
of pressure which is due to the difference in temperature of the
steam at oppaosite ends of a long pipe, caused by radiation of
the heated pipe surface into the surrounding atmosphere.  With
the data .iven, the combined losses of pressure due te the two
first causes will be, with a straight pipe, about one-third of a
pound per square inch ; the globe valves will make no difference
practically ; the entirc drop due to friction of pipes and bends
and velocity through same would be one-half a pound per square
inch. ‘The drop due to difference in temperature is likely to be
more appreciable, but with the data given it is not paossible to
more than approximate to it.  Assmming 100 lbs. pressure at
boiler ; 100 feet of 3-inch pipe, bare pipes, and an amospheric
temperature of 60 --there would be a difference of temperature
of about 1o Fahr,, corresponding to a loss of pressure of about
15 lbs. persquare inch.  \What the actual drop is, depends on
the material with which the pipeis covered, and upoa the actual
temperature of the outside air.

“Fireman * writes : Please explain to me how to find the
mean pressure on this card, also what horse power is the engine
if the card on the other end is the same.

-
e_—_’_///

Steiun, 72 ; revolutions, 94 ; spring, 40 ; cylinders, 13°x 30"

ANSWER.- -The mean steam pressure of an indicator card can
best be found by running a planimeter round the card I yon
have not such an instrument, then divide up the horizontal line
representing the length of the stroke, into a considerable num.
ber of equal parts; draw from each pownt of division a vertical line
cutting the steam line. Then add the lengths of the verticals
between the stroke line and the steam line tocether, and divide
by the number of division. To this result add the vertical dis-

tance between the stroke line and the atmospheric line (which
you have not shown), and the figure you get will represent
mean pressure in lbs.

SPARKS.

The City Council of $t. John, N. B., will call for 1enders shortly for
clectric strecet lighting.

Mer. M. Hutchison has been appointed superintendent of the electric
Jight plant at Victoria, B, C

A mecting of sharcholders of the Guelph  Railway Company will be
hicld in that city on the 17th inst. for the putpose of organization and
other business transaction.

A collision of two trolley cars occurred on the Gaht and Preston street
railway about midnight on June 1st, by whicha motorman named
Jenkins bad bis leg broken,  Although about two hundred passengers
were on board the cars at the time of the accident, all escaped uninjured.

At the annual meeting of sharcholders of the Ottawa Electsic Com-
pany held on the 3rd of June, the gross earnings for the year were re-
potted to be $152,000, and a dividend of 8 per cent. was declared.
The company have now in operation 48,000 incandescent and 430 asc
lights, also 89 motor<.  The board of directors were te-clected, nanely :
T. Ahcarn, president ; Hon, E. 1. Bronson, vice president; (5. H,
Brophy, William Scott, C. Berkeley Powell, G. 1L Perley, J. WL
McRae, D. Murphy, k. Clemow, R. Quain and A. Bayley, auditors.

THE STATUS OF THE GAS ENGINE.*

Mr. Chairman and gentlemen : The subject before the mect-
ing to-mght is the present status ofthe gas engine, and, as |
understand, my svle duty here this evening is to state the case
for discussion,

The status of the gas engine, as the status of every other thing
whatever in the world, depends entirely upon the surrounding
conditions. A plant exists merely because the sun shines
and the seed has been planted, Unless the surrounding con-
ditions are favorable the plant cannot exist, and the amount of
its growth and the character of its growth depend entirely upon
the surrounding condutions,  The gas engine follows this general
law, in that its status to-day 1s what it has been forced to be and
what it has been allowed to be by the general commercial and
cngincering conditions of the world. The status of the gas
engine, therefore, is the status of the power question of the
world, and the importance which the gas engine takes in the
ficld depends as much upon the condition of other forms of
power as it does upon the conditton of the gas engine itself,
Now practically all other power that is in use is steam power. 1
do not mean in saying this to lose sight of the tremendous
amount of water power that is in use n this countrv or the
world to-day.  But water power is restricted to certuin localities
and the gas engine is not. It comes into competition only with
those forms of power which are applicable to almost any locality
or set of conditions ; and, aside from gas power, steam power is
almost.the only other occupant of that class of prime movers.

The condition of steam power engineering has very rapidly
altered during the past few years, at any rate within the past
ten or fifteen years. ‘The steam engine started off as the fore-
runner of the factory. Perhaps the factory started first on water
power. But practically the factory and the steam engine grew
up together ; and the idea that we, nearly all of us, have carried
in our inds of 1 commercial manufacturing plant driven by
any power was a set of tools driven by a central motor, through
the medium of a line of shafting and 2 number of belts. That
scheme of industriil works grew in size and importance until it
had reached tremendous proportions and in certain lines of in-
dustry it still survives and will continne to survive in the future
in still larger sizes, and on still more importaat a scale.  But for
the vast wajority of industries, those species of manufacturing
which involve a varied number of processes and departments,
and involve the production of a compinatively complex com-
modity—-such, for instance, as the building of steamships or rail-
way cars, or the complicated machines involving wood work and
iron woik and steel forging work, and all that sort of thing—
the modern factory is a collection of factories. ‘Ihe various
factories may be merely departments, merely various rooms in
one building or on one floor.  But at any rate " e factory con-
sists of a large number of departments, and those departments
are quite distinct.  They often tun entirely independently, have
separite foremen or superintendents, run different hours and
have different classes of labor. In some, Iabor is a stnall item
and power is larger. In others, power is a small item
and labor is the principal featme. All these varied conditions
make it almost impossible for such an establishment to be driven
by one central prime mover. In the first place, distance
of transmission comes in, and consequent losses. In the
second placecomein varying conditions. Every engineer knows
that no picce of apparatus can work well under varying condi-
tions. We have therefore seen grow up in the last few years
the modern industrial works in which the power has to be trans.
mitted quite a distance, and subdivided among a large number
of different sorts of tools. This, of course, was first sttempted
by shafting and belting or by rope drives.  But itis evident that
loss by transmission in all various transitions and distances of
transmission are very great.  Consequently we have seen other
schemes tried.  First came the subdivision of the steam engine
itself into a large number of units, and we have only to look
about us in our large factories to see steam-driven plants where
the power is furnished from a central boiler plant to anywhere
from ten or a dozen to seventy different engines scattered all
over the works—sometimes twenty or more in oneroom.  Some-
times the losses in steam transmission are under average condi.
tions less than for shafting and belting,  Of course, no cast-iron

A\ statement of the subject by Mr  Reeve, lefore the American Seaiety of
Mechanicat Fngincers at lbel)l' monthly meeting Apnil 10, 1895, ety
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rule c.an be given for all conditions,  Bat the subdivided steam
plant has come into stay.  Of later years, saperseding the sab-
divided steam plant, came i tirst compressed air and then elec
treal transission and subdivision of power.

1 have enven this resumd of the changes of the power question
to show that the problem of the present s economwal transims.
sion of puner, dut ¢ osonscal desdopiment of poner. Ofvowmse
cconomical development at the anginat peint of production s of
great unportance, but itis vastly more important to trinsmit it
ccanotncally, because the lasses v transmission can casily ex-
ceed the largest losses posable in production.

Now those of you who have spent any time on the problem of
the subdivision of power o1 its transunssion hase seen that none
of the systems  heietofore jaovided satisiy tive (uestion,  They
all involve tremendous losses i transnission. 'I‘hcy all mvolve
heavy first vost, heavy eapembiture for generating plant, transs
mission plant and redeveloping plant at the other end.  For an.
stance, in clectneal transnussion, if your total works need a
thousand horse power, besides your thousand horse-power of
bailers you must follow with a thousand horse-power of steam
engane, a thous ind horse-power generittor, your mams for Cary-
ing the clectne power, and then on top of that a thousand hoise-
power of motors  ‘That s, of conrse, losing sight of all amall
frctors and percentages of lass.  Now the present status of was
power m ths country or anv other, and alsa of its immediate
promise for the futdre, depends upon this statement of the prob-
lem in ths part  that Kas poner oflers the wleal sulution for the
sub division and transnusston of poawer, the medchanical ditficul-
tics for the time being lost sight of.  In other words, let us sup-
pose that a large industiial plant, reqanning say 1,000 1. 1%, sub
dwvided into say 30 duferent units, which e uttlued at vanous
pomts in difflcient bullings on different floors at different
speeds for different hows daring the Jday, under different (on-
ditions of varving and steady load: suppose that in such a plant
as that we install it 1000 H . gas gencrator or its cquivalent,
and then lead from it or from the holder to < large number of
Lirge central ;as mains  at s cvident that the fitst cost 1s away
below that of any system with the possible cveeption of the sub-
divided steam plant, wheie our bailer plant carresponds to om
generating plant, our steam mains to our gas pipes, and our
steam engines to out gas engines.  But there is one big advan.
tage which a gas plant has over a steam sub-divided plant in
paint of operation, and that is that in the steam sub-divided
plant, no matter how large a propotion of the load be off, the
central generating plant must Lc run, and the fixed charees of
running cannot be altered.
must be kept hot, the stack, of thete be one, must be kept hot,
and the labor must be there to take care of the whole matter.
1 have my~clf tested one fictory in which for a large proportion
of each day the cfficiency for the transnussion of the power be-
tneen the boler plant and the work was g per cent., simply be-
cause they had ta keep the whole plant gowng 1 order to move
one sl deputment. With the gas plant that entircly disap-
pears.  Youwr gas generator works for a certain number of hours
a dav on whatever load or capavity 15 best suited to produce
muamum cconomy, and as we all know there is only one paint
wn capacity i which any apparatus ean work at mmimum ccon-
omy. Dunng those certion number of hours a day the generntor
makes gas and stores it m the holder.  The generating vlant is
entircly uncansvions of the consumption of the power, provided
1t be large enough to fill all demands.  The consumers of power,
the foremen of differemt departiments. are as unconscions as s
the generating plan' of the consumption of power.  They simply
ke.ow that all they have to do s 10 tum on their gas and start
thair enine. . They may mn twenty-four hours in a day while
the gas generator runs eght, provided the total maximum pro-
duction of the gas wencrator is large enoach to cover the whole
output of power. The companson between such a gas plant
and any plant ielying upon transmission and sub.division of
power, by compressad air or by clectncity, or by anv scheme
wherew the pawer s tinst developed by the steam engine and
then converted into another fonn and then convented back again

x companson between the gas power plant and any such plant
as that s really hardly possible from the economical standpoint,
The operation of any such gas plant would be inzompambly
more cconnmmical than that of the compressed air or the clectncal
or the hydraulic system of transmis<ion of power.

You will notice that 1 have entirely left out of the question the
mechanical sude of iz, which I purposcly wished 10 do.  But for
the metely commescal sule there s an absolutely unlimited ficld
for the development of pawer and its transmission and sub-divi.
son i ndustual work< by mieans of the gas generator and the
xas enginc.

The neat tuyg argament for any plant of that sort for division
of pawer 1s that v every mdustnal works-- the supply of power
or stcam- the supply of power s made to correlate with the
other portions of the we k. Tabe more plan, perhaps, 1n neasly
all of vur large teaule mullh v New England, and ina great
many ather forms of industry, the steam s used as much, and
sometmes more, for heatm: purposes and borling and dveing as
1t s for pouer.  In fict the i promoter of stcam power in New
Eugland, where it has proved an aadispensable auxihary of
water pawer, i~ the fact that the steam bad 1o be had anyhow,
That s true also of compres<ed awr plants.  There are a zreat
wany forms of factory where compressed air is indispensable for

Steam must be kept up, the boilers®

blowing, furnishing draft, cleaning, and innumerable pmposes
to which it can be apphed, and 1 a great many plants com-
pressed air is used to transmit and sub-divide power whete no
other system would be tolerated, sunply because the compressed
ar has to be there anyway, and the compressed ar mams have
Kot to be there, and they might a gicat deal better use it for
poner.  The same thing applies to elecurniaty. Those factones
relying on the electsic current entirely for light may often bring
the power question into an entirely secondary importance com-
pared with hght.  If they bave got to have thetr central engines
and generators and mams for the production and distnbution
of ight, and if they need Light more than power, then of course
the electrical transmission of power is the thing, without any re-
eord tathe general arguments against.  But this same factor of
the correlation of the syst=in of transmussion of power and the
system of transmussion of other forms of encryy needed w the
works applics alsu to gas.  In fact the gas producer has reached
its present state of perfection largely owmg to the fact that pas
1s the most cconomicil farm of fuel for a large nuwmber of indus.
trial devices—metallurgical, for glass works, and for a large
number of sorts of cookmy and heatng and baking, where exact
temperaures and exact contiol of temperatures have to be had.
In all these plants the power may again become secondary to
other purposes in the factory; and in those plants where gener.
atars have already been nstalled for the purpose of supplying
fuel sas, the gas engne tollows as a natural sequence.

The reply to this side of the discussion—-and you will remem-
ber that I am metely stating the discussion—the reply to this
side of the discussion is, that the mechanical difficulties have not
yet been overcome ; that the gas engine to-day, after having had
spent on it the best energy, or of the best encergy, in the line of
wechamcal engineenng which the world has been able to pro-
duce for some thirty years, s still more crude in a great many
mechanical features than was the steam engine of a century ago.
Itis still very heavy. In nearly all of the devices only one im-
pulse is received by the fly-wheels for every two revolutions ; in
the case of the simgle acung engines only one 1s received ; so
that the fly-wheels are heavy., The regulation, as a1 rule, is
accomplished by simply dropping out a certain proportion of the
impulses instead of varying their strength ; and the nezessity for
the iznition of the charge in a minute fraction of a sccond has
led, until very recently, to extreme uncertainty in the matter of
ignition and also on the question of perfection of combustion.
That lastis not so matked a feature, because even with pom
combustion, the gas engine 1s an eacecdingly  economical prime
mover.  But the mechanical difficulties still stand in the way of
the accession of the gas engine to the proper field in which it be.
longs-—that 1s, the universal factor for the production and trans-
misstons and subdivision of power in industrial works.

At the risk of being considered rather superficial in skimming
over this sabject, I will take nne step into the future and say
that while gas engines bave hitherto been alimost entitely run
with illuminating gas, yet, alieady there has been considerble
done in the way of supplyiny 2as engines with special producer
gas from special producers built just for that purpose. There
has also come upon the field—1 will just mention it—the incan-
descent gas burner, that has just begun to attract wide attention
as being an established fact. - These t'vo coupled together—first
that the gas cngine can be run much more cconomically upon
produces gas, not illuminating gas, and sccond, that there is a
means auained of producing illumination by a non-illuminous
11s- - lead us 1o summuse—perhaps 1 should not state 1 as a sur-
misc, [ will state it as a hypothesis, which 1 hope to hear dis-
cussed—-that the near future will see the distribution of energy—
all encrgy—which is derived fram coal in the form of 2 ncen-
dluminons cheaply produced fuel gas—that this gas will be relied
on entirely {or power, for lichting where gas lighting at all is
perissible, and where it is not, where the electric light is need-
cd, that electric light will be produced through the medium of
gis engnes, and that this same gas will be used for all sorts of
purposcs—heating, domestic heating and cooking, and industrial
heating of all sons.

1 have tricd to make as brief a statement as 1 could of the
cngine problem as it appears to me to-day, not on the basis of
the condition of the gas engine itsclf, but as a statement of its
possibilities, the demands which are going te be made upon it
n the near future, and what the near future may bring forth in
the wav of powerful auviliary to aid in the adoption of the gas
cngine as the universal prime mover.

The St John Railway Cu. are considenng two propositions for light.
ing the city.  One is to light the entire dty with 2,000 ¢ . lights, and
purchase at a valuation the city lighting plant in the north cnd. The
other is to light the castern portion of the ity only, in the same manner
as has been done hesetofore.

Mewas W, Mclea Wallank and Thos. Pringle of Montreal, will
apply {or permission o construct works on the noith shore of the niver
St Lawrence at Lachine Rapids, for the utilization of the water paner
fram the rapid<.  Plans of the propoced undentaking have been sube
mitad o1 the approval of the Minister of Public Works.

Tenders ate invited uatil the 10tk inst. at tioon, for an clectric plant
with a capacity of 1,000 16 c. p lights, and four motors of an average of
9 h.pu cach, for the Montzeal General Hospital.  Contractors are re-
quited 10 supply full plans and specifications with their tenders,  Ten-
ders are o be submitied to Jas Paton, Secrctary of the Comniittee of
Management,
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VISUAL SOUND.
By AL EL Irisn

[T is well-known that vibratwns caused by the utterances of
words, musical notes or ather sounds made near a telephone, or
ttansmutter diaphragm, or stretched drum head, or any other
flexible disc hekd finuly at its periphery, leaving us centre free,
will vibrate in umson with the sounds conveyed to it.

‘T'here can be no doubt as to this fact n the mind of anyone
who has ever examined and studied the ** Bell ” telephone.  The
vibrations of the chaphragm at the tiansmitting end of a pair of
** Bell” phones vanes with every sound, but for the same sound
the vibrations remain a fived quantity ; therefore, it is necessary
for the diaphragm at the recurring end to nuke exactly the same
number of vibrations and in exactly the same tune to reproduce
the same sound, swhich set in vibrition the trmasmi'ting diaphragm.

This being the case, it only remains for some one to devise it
simple means whereby, instead of reproducing the sound as in
a telephane, these vibrations are caused to be recorded n ink
an paper, so as to give a distinct character or figure for every
different sound affectng the diaphragm. When he has done
this, be will also have discovered a key to a universal language,
and will have given to the world one of the yreatest labor-saving
devices ever enjoyed by man.

1t does not appear to be and really is not such a very great
problem to solve.  Sucha device would, in addition to beiny the
key to a universal language and great labor-saver, also be the
key to a universal system of recording our own thoughts and
the thoughts of athers by means of the same simple sound char-
acters as in writing, printing, telegraphing ; but most imponant
of all, it would be the means of soldifying the thoughts of our
ablest men as fast as they could utter them. ‘Through us
agency our childrea wounld acquire more useful knowledge in two
years with fiar less labor than they now do n five yeats. The
letters of the alphabet and orthography as now known would be
entirely abolished, and correct pronunciation and true natural
and visnal sound character substituted. The student would be
helped by heanng the teacher pranounce the word, which
the instrument would at the same time describe in sound
characters.

Such a machine would write the wholeof \Webster’s dictionary
with a little over fifty different characters, all of which could be
more readily learned tiin the spelling of fifty of the simplest
words by means of the alphabet. These chamcters would con.
vey more readily to the mind and senscs their import, than is
possible by any other means,  The future generation would not
be mentally taxed 10 reason ont why if PLO UG H spells
plough, D O U G H must spell dough. The abitrary charactets
which we use to express our thoughts visually are by no means
limited to twenty-six or to s=veral hundred. for the reason that
there are in many instances over thirty accepted different types
of character representing the same letter.

‘The first lesson book for children should stant out thus: A
stands for ass, symbolical of the man who introduced the first
vanation in the farmation of letters, for variation sake alone,
making the teacher’s wask perplexing, the pupil’s much more
irksome and Qifficaly, and the geneeal readed’s vexatious.

As true sound figures cannot be changed without aliering,
their meaning, we may hope the characters, if they ever shauld
come into general use, will be permitied to retain their natural
form.

This machine would save the author, editor, reporter, student
and commercial man a great amount of the drudgery of the pen,
and their brightest ideas and most valuable time. They would
simply have totalk their best thoughts to the machine to have
themn accurately recorded at unlimunted speed, in characters
which will not require transcribing to be understood by others.
A person having a knowledge of these chamcters would be able
1o read Germnan, French, Spanish, or any other language re-
corded by the machine, peifectly and with correct pronunciation,
although the meaning might be quite unintelligible to him. It
would be a great help to the traveller in a forcign land, as well
as to the student leaming a foreiyn language.

In the study of music these characters would be of immense
advantage. Records of picces played by our most able masters,
with fecling such as nores alone cannot give, will represent the
music sheets of the near future, and all newspapers, books and
other pnnfed matter will be published in these characiers on

one-fifth the amount of paper, and with larger and more dosmer
type and spacings.

A knowledge of these characters will be acquired without any
special effort or mental traming, as while the learner listens to
a 'phone be will sce the characters representing the words e
hears within, and while speaking he will see his own words re
corded.  Such an instrument would be found an able antomatic
secretary, a trusty automatic stenogrupher and a reliable auto-
matic typewriter, abways ready and never tired or in the way.
Sound characters would be less complex and fewer in number
than any arbatrary system of shotthand, By aid of such an ap-
paratus telephones would be brought to therr fullest measure of
usefulness, and all messages would be recorded without adis-
tional trouble. 1t would became a sequisite in every office,
school and home, the tuter, helpmate, slave and firend of ev-
cryone from baby to great grandpapa, and the idwt to the
scholar ; even ta the deaf or the bhind, or the dumb, or the arm-
less, it would be a comfort and a biessing, as all could use it to
advantage.

We have but to call to mind the phonograph to remember
that attempts have been made m this direction, but the stylus
of the phonograph makes indentations in a soft medum, such
as wax, from which the sounds may in a measure be,reproduced
‘These identations, however, have never been visually deciph-
ered, and it is doubtful whether they ever will be.  If a4 magni-
fied section at the centre could be obtained, showmng the varn-
tions in the depth, etc., of the indentations, it might then be
possible to read them, but such a plan would have no useful ap-
plication. In the successful sound-wnier the stylus o1 pen must
be free to vibrate, discharping 2 continuous jet of wnk after the
manner of the pen in Thompsons syphon recorder or in the
telephonograph.

MOONLIGHT SCHEDULE FOR JUNE.
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Total, 136.50

The Consolidated Raiway and Light Co, of New Westmindter, R,
is xaid to have under conuderation the construction of a tramway, o
conncet New Wetmindter with Vancouver and Steveston. The dis-
tance batween the Wwo cities, via Steveston, is aboat twenty-ux miles.
The same company is feported to have made an offer to the city council
of New Westminder to light the strects of that city at twenty-five per
cent. less cost than at present. Tt i understond that the constructing of
the milway i< contingent upon asidznce in the shape of a hoaus fram
the city of New Westmincter and the muaicipality of Richmond, [t
propasad 1o utihize the water power at Seymour Creek, and o inwial an
clectric and power plant at a oot of alwut $200,000, and thus operate
the whole system from a pawer haute established at Scymour Creck.
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THE proposed exhibition at St. Johm, N. B., the coming
autumn, has been named Canada’s International Exhibition.
The dates chosen for this Exhibition are September 24th to
October 4th. The Board of Management 1s composed as fol-
lows :—\WV. C. Pitfield, president ; A. S. Law, vice-president ; Ira
Cornwall, vice-president ; Jas. Reynolds, treasurer; J. C. Mat-
chell, secretary ; Chas. A. Everett managing, director.

THE Property Committee of the Zoronto City Council have
very properly refused to consider the request of the Toronto
1sland Residence Association, that a clause be inserted in the
patents for the water lots prohibiting all kinds of vehicular
traffic, and especially the operation of a street railway on the
Istand. Even the persons who presented the request will
probably be pleased a few y rs hence that it did not receive
favorable consideration, as 1t is well nigh certain that an electric
railway on the Island will be an accomplished fact within a few
years, and will tend to enhance the already great popularity of
the Island as a pleasure resort.

THE United States Circuit Court of Appeals at Boston, on
May 18th, reversed the decision given by Judge Carpenter on
Dec. 18th, 1894, declaring the Berliner telephone paten: to
be invalid. The reasons upon which this decision is founded
have 1s yet not beea made public. The Electrical Engineer,
commenting on the decision, remarks that while it complicates
the situation, it does not appear to narrow the telephonic field of
opportunity in any essential particular, as tecourse can always
be had to the magnetn telephone, which had already been brought
to a high state of perfection until its use was rendered unneces-
sary by the decisions of Judge Carpenter and that of the U. S.
Supreme Court in the Bate case.  The opinion prevails that the
Gavernment will not ask the Supreme Court to review the
case.
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THE Executive Committee of the American Street Railway
Association held a special meeting in New York City a fortnight
ago, to further arrangements for the Annual Convention to be
held in Montreal. It was decided that the convemion should
open on Tuesday, the 15th of October, and continve for four
days. Mr G. C. Cunningham, manager of the Montreal Street
Railway Co., who is a member of the committee, was present,
and assured the committee that the Association would receive a
hearty welcome from the citizens of Montreal. Col. John N,
Partridge, of Brooklyn, N. Y., was elected seeretary pro tem,, to
fill the vacancy caused by the recent death of the secretary of
the Association, the late Wm. J. Richardson.

———

It now appears that calcium carbide, from which acetylene
ras is manufactured, will cost at least $160 per 10n exclusive of
the cost of the air and water tight drums, in which it is required
to be packed for shipment, It will be remembered that when
first this new competitor of the electsic light was announced, the
cost of calcium carbide was placed at $30 per tan, and electric
lighting concerns were in consequence somewhat startled at its
advent. The knowledge that the cost wiil exceed ive times
that sum should be sufficient to relax the electric light man's
fears, at least, until the next wonderful discovery shall be an-
nounced. The fate of such discoveries thus far has served to
stiengthen the conviction that the electric light has come to
stay.

THE teuth : £ the wise man's saying that “A little knowledge
is a dangerous thing” was very well illustrated recently in the
proposal made by the “electrician” of a small lighting plant to
add to the capacity of the station by the purchase of a new
alternating dynamo, which should be run in parallel with the old
alternator. Thus boldly stated, the boldness of the proposition
does not strike one; but when investigation shows that, in the
first place, the speeds of the two machines were such as to pro-
duce quite different periodicities, and that, in the second, the
old machine was surface wound, non-compounded, while the
new one is ironclad and compounded, it makes one wonder
what would have been the result of this parallel running. Sup-
pose them to have had the same frequency, they certainly could
not be expected to have anything like the same e.m.f. curves,
and the combining of the two would have given a resultant
curve that would bave been interesting to trace, ifnot conducive
to high efficiency. But add to this dissimilarity the furthér con-
dition of different frequencies, and we have something sublime.
Let anyone draw a diagram for himself, both of assumed curves
and of connection to feeders, and it will be plain that while the
machines are ia step (which they will be pericdically) everything
will be all right; but this condition of affairs will be of very
‘short duration, and by far the larger part of the time the alter-
nators will be more or less short-circuited through each other,
until, periodically, they will be actually dead short-circnited!
The “electricians” of sinall plants can amuse themselves with
direct current machines, 1f they like; but they should leave
alternators and induction apparatus severely alone,

THE trolley is charged with breaking seriously into the traffic
hitherto controlled by steam and horse-power. The bicycle, on
the other hand, is proving quite a formidable competitor to the
trolley. In Denver, Ccl., competition from the “bike” has been
so great that the wages of motormen have been reduced, and the
schedule of the railway cut down at certain times of the day, and
when the weather is fine.  The statement is that there are 10,000
bicycles in daily use 1n Denver, a city of about 110,000 popula-
tion. It is figured, that if each wheel takes only ten cents a day
from the receipts of the street railway, a loss of $1,000a day m
grossreceipts takes place, or $315,000 per year. Thisis, perhaps,
an exceptional case, for in Toronto, where wheelmen xre sup-
posed to be on top, the maximum census has placed the number
of bicycles 1n use at uot more than 10,000. But even irn the
larger cities, where competition is less likely to be felt, there is
a noticeable interference with the daily business of the trolley.
It was stated by a daily paper, that the Toronto Street Railway
was seriously considering what method could be adopted 10 meet
the competition of the bicycle that is already recognized as a factor
here.  One suggestion was that cars be constructad to carry
bicycles, so that thuse planning a tri to some of the out-lying

districts might have their wheels carried for them. ‘Fhe sug-
gestion hardly scems a practical one to wheelmen.  One thing
is certain that electrical power for railway propulsion has come
to stay, and users of stoam must count it as o leading clement of
the future. Equally so, the bicycle has come to stay, and street
railway companies, and those controlling hnes running out into
suburban districts, have got to take the wheel into consideraticn
in their plans for the future,

THERE is so great a difference between virious makes of arc
carbons, as regards their light giving qualities, that every arc
plant should make careful expenimental tests todetermine which
is the best tur its peculiar conditions, before deciding in favor ot
any one in particular. Carbons, to be thoroughly satisfactorys
and economical in use, must possess a number of features, all of
winch require a very great deal of attention, during the various
processes of manufacture, and the finished article represents
vears of close study and the result of experiments costing
hundreds of thousands of dollars. It has been shown by a high
authority recently, that the light giving qualities of severul car-
bons of different makes varnied during an experimental test among
themselves, by so much as 50/, that is, that of two carbons
tested under the same conditions of current, pressures, etc., one
would give twice as much light as the other. {fthe test had
also shown that the light, and life, varied inversely, then there
would be no advantage in using the hidher efficiency carbon
(unless, of course, customers were prumbling as to the amount
of light), but they did not show any such relation, as holding
between carbons of different makes. On the contrary, they
showed that comparing make with make, they were distinctly
catbons that were better, commercially and electrically, than
others that would give a better light, and in proportion would
fast longer than others. A careful study of the reasons for such
differences, led to the very intelligible conclusion that that car-
bon to the manufacture of which was given the most scientific
attention, was the best all round. It is unnecessary to mere
than suggest that complex processes of manufacture necessarily
impaose a higher cost on the finished product, and every intelli-
gent station manager should decide for himself after experi-
nments, which is the best for himself. Cheupness is by no means
desirable in electrical apparatus, and there are mmany station
managers who belicve (and act on their convictions) that a $700
carbon is more than $t1oo dearer than an $S0o ane.  The elec-
trical machinery and apparatus and methods of to-day are the
outcome of the knowledge gainer during the last 25 or 30 years
of experimental work, and modern methods of statinn  manage-
ment are based on the experience gained, often very dearly pur-
chased, during a sinular length of time.  As each detail is more
carefully studied, new directions are discovered in which econ
omy is possible, and it behaoves every intclligent station mana.
ger to keep h.mself thoroughly abreast of the advance taking
place along the whole line of progress.

AN unfortunate accident occurred at the power-house of the
Toraate Railway Company some days ago. The electrician,
from Chicago, in charge of the new Siemens-Halske generator,
that had been placed in position some three weeks previous, un-
dertook to scrape the machine with a knife. Theresult wasthat
the knife was drawn in and the current shont.circuited ; the
machine was badly damaged, and severely burned theattendant.
The accident threw on to the generator of the Canadian Gen-
eral Electric Company, which has been doing excellent work for
the past six months, 20 great astrain that 2 portion of the founda-
tion gave way, and throwing some pans of the machine out of
gear, considerable injury was done to it.  Traffic on the street
railway was for 1 short time siopped and during rvepairs there
was some restriction in the number of cars running. The
Siemens-Halske machine had not passed out of the -hands of
the electrician of the firm, who had come on from Chicage to
furnish the usval tests.  \When the accident occurred and the
electrician in charge was disabled, in response to 2 telegraphic
message, Mr. 0. S. Lyford, chief electrician of the manufacturers,
came to Toronto to superintend repairs. Within it week the
yenerator was again in running order, and that of the Canadian
General Electric Company some days before. In conversation,
Mr. Lyford remarked that so rapid has been ke growth of
electric power for railway propulsion, lighting and manufacturing
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purposes, that those interested have not realized the necessity
there is for experienced management in handling the business.
Only a week before the more serious accident mentioned some
trouble had occurred with the Siemens: Halske generator through
the carelessness of an employee in undertaking to perfarm some
work, which, had the necessary experience been possessed,
would have been excepted in a proper and skillful manner.
Since the removal of Mr. Davis, formerly electrician of the
‘Toronto Railway Company, to Detroit, there has been no expert
clectrician in charge of the Company's business. The trouble of
the past week would seem to indicate the anwisdom of this
course, and yet the Toronto Railway Company is not alone negli-
gent in this important particular.  The writer was informed by
Mr. Lyford that trouble was constantly occurring in establish-
mcents where electricity was used from the fact that skilled help
wus not employed. The impression is entertained, that ifa man
is & master mechanic it is not difficult for him to add to his
knowledge a peifect understanding of electrical engineering.
Experience is proving this to be a gieat mistake. A comparison
of the methads pursued by the steamn engineer in the manage-
ment of an engine or locomotive with those of the majority of
men in charge of electrical maczhinery, shows a very marked
contrast. The engine ot locomotive is cleaned and inspected
every day, and if only a slight defect has become manifest, 1t is
put in repair on the shortest possible notice. We fear that
nothinyg like the same carefulness is exeicised in the operation
of street railway and other electrical machinery.

THE necessity for careful calculation of every feature of an
clectric lighting installation, was never more strikingly illustrated
nor the danger of guessing more plainly shown, than in a case
coming recently under the notice of the writer. It was proposed
to add to the capacity of a station, and to extend the wiring into
several new directions, and this necessitated running a new pair
of mains, and the establishiment of new centres of distribution.
The old wiring system had been calculated for 57, loss, and the
new machine was to be overcompounded for 10%. It may be
incidentally mentioned that it was first proposed to run these
two miachines—the first an old type uncompounded, and the
second, a quite modern, high-classed, compounded alternator—
in parallel,only for some reason the electrician in charge hesitated
and the plan was not carried out. However, the wiring plan
was arranged, and was more or less a copy ofthe old 5% system.
This incluzdled a pair of No. 2 mains, from the dynamo to the
main distributing point, and this size was adopted for the new
system to carry the same amperaye, the same distance as in the
old, the reason being that this was the size “in the other system
that had always given good satisfaction.” So that because No. =2
wire was right for 5% loss, it would beall right for 10 loss. The
expression for the proper size of wire to carry any desired cur-
rent, A any required distance, D withan E.M. F. of E,, with
any percentage of loss °, may be reduced to the followiny :

100~}

']
SizemC X P C being a constant depending on A, and D,

and E, which expression shows that the size will vary, very
nearly, inversely, as . Taking this particular casc into con-
size for 57 19

suleration, we find from the above, that size for 107, 9

. ion being) 316D (w-p) P,
(the genernl expression being) priven (o=T) p( P* and

“p” being the two percentages.) So that the new mains should
only have been -'% ths the size of the old ones, nstead of the

same size.  Following this up with the panticular data used, re-
sults in finding at the primaty transformer terminals, about 42
volts more than there should be, and, taking the ratio of trans-
formauon into account, we should get 4 too high voltage at the
lamps. Every one knows what the effect of this will be. This
is probably a very exceptional case of ignorance or carelessness
—let us hope so at least—but it serves to indicate the results of
wisufficient care 1n the calculation of a wiring system.

In conncction with this above calculauon, comes the very
pertinent question, “ \Why was 5 loss used in the first.case, and
not 10, ‘The distance of transmission was over a mile, and
the eapression shows that less than half the weight of copper
might have been used, with an appreciable saving in first cost.

A very casy calculation further shows that taking into account
the slightly increased fuel consumption required by the 5%
greater initial E. M. F,, the annual saving in interest and depre-
ciation by so reducing the capital expenditure, is quite appre-
ciably greater than the cost of the fuel increase required.
Great stress has been laid in the columns of this paper
on the necessity for carrying the strictest economy into
every detail of the design and operation of electric lighting
and power plants, and the instance here cited clearly shows the
1esults of such rule of thumb methods of warking. Each wiring
plan should be calculated for itself, and every volt drop accounted
for between the brushes and the lamp, n order that the terminal
voltage may be as required. .

THE PROPOSED BELL TELEPHONE COMPANY BUILDING,
MONTREAL.

MeNTION was made in the ELECTRICAL NEWS some months
ago of the fact that the Bell Telephone Company had purchased
a block of land bounded by St. John, Notre Dame and Hospital
streets in Montrea), as the site for a magnificent new fire-proof
building, to be erected in the near future for the company’s use.
Since this announcement was macde the architect of the proposed
structure, Mr. Maxwell, has been busily engaged in designing
the building, and the plans are now sufficiently advanced for us
to be able to give our readers some idea of what the structure
will be like. The building willhave a frontage of 35 feet on
Notre Dame street, 108 feet on St. Joha street, and 98 feet on
Hospital street, and will be six storeys in height. It will be
constructed of terra-cotta ashlar and pressed brick of alight
salmon tint, with terra-cotta trimmings, and ornamented in the
same shade of color, and vill be made as thoroughly fire-proof
throughout as possible. With this object in view, no stone or
wood will be employed in the exterior of the building, which will
be constructed entirely of steel, brick and terra-cotta. The win-
dows of the rooms in which the telephone apparatus is located
will be protecied by rolling steel shutters. There will be fire
escapes leading to the roof from the operating room and from
every story to the basement, from whence a fire-proof passage
will afford exit to the street.  In addition to this there willbe a
stand-pipe for fire purposes, with hose on cach flogr.

The floots and halls of corridors will be laid with mosaic.
The main entrance will be on Notre Dame street. A corridor
ten feer wide and eighteen feet high, panelled in marble, will
extead right through the bailding 10 Hospital straet.

Tas ground floor of the building will be fitted up as a bank,
and will be entered from the comer of Notre Dame and St.
John streets. The greater part of the building will be occupied
by the Bell Telephone Company, the general offices of the com-
pany being located on the second floor, and the operating room
on the fourth floor. This room will be thiny-two feet.wide by
one hundred and twenty-eight feet long, and will be splendidly
lighted by four windows on each side, as well as by sky-lights.
Opening off ke operators’ room will be a recreation and lunch
roomn for the operators, with steel lockers for each operator, ac-
commodation being provided for 125 operators.

The third floor will be occupied as a battery room. The
second and fifth floors will be fitted up as business offices. The
building will have two elevators with a speed of 350 feet per
minute, operated by electricity.

The cost of this magnificent building will be in the neighbor-
hood of a quarter of a million of dollars. 1t is expected that the
structure will be roofed in before the close of the present season,
and will be in pessession of the company by the beginning of
May, 1896. .

It is said that the Hamilton Electric Light & Power Co. will refuse
toaccept the city’s offer of a two years contract at $90.00 per light.
The company offer 1o enler into a five ycars' contract at $91.25 per
light.

The following gentlemen have been clected as the Board of Direc-
tors of the International Radial Railway Co., which is accking a charter
from the Dominion Governmeat: Alexander Bums, M. A, D. D.,
Alesander McRay, M. %5 Thos Bain, M. I, Dundas; John 1lood-
less, Thos Miller, M. D., J. E. O'Recilly, master in chancery ; Peter D.
Crerar, M. AL, F. A, Carpenter, W. N, Myles, Thomas Ramsay, R,
H. McRay, of McRay Bros; Ald. A. 1. McKeown, J. F. Smith,
William Andsews, Guelph, and E. J. Powcll, London.
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NEW NON-MAGNETIC ARC LAMP.
By W, Tkisu,

This lamp for either constant current scries, alternating or
constaut potential circuits from any geacrater, is governed by
the thermal wire, lever and counteracting spring as usual, but
mstead of a clutch or rack, it employs a screw feed with more
sensitive mechanism,

‘The screw feed is a new, simple and valuable feature. It re-
tards the fall of the carbon so as to prevent aver-feccling, and it
1s not affected by a dirty carbon rod. The carbon rod carrics at
s upper end a traveller which engages in the deep square cut
thread of a long screw, the threads hazing a pitch of about half
an inch. The traveller simply carries the rod, which is free to
turn for convenience of trinming.

‘The abject of the screw is to maintain a slow, regular and con-
tinuous feed, so as to obtain an absolutely steady light in place
of the intermittent feed and constantly varying c.p. and e.m. f.
incidental to most of the clutch and gear lamps. For constant
current series circuits the lamps are equipped with a simple
variable shunt resistince and an automatic switch which also
acts as the cut-out.

‘This device tends to maintain the e.m.f. and current of the
line constant in apposition to the contrary tendency of the lamp,
for as the resistance of the arc increases the resistance of the
shunt will correspondingly dzcrease, and vice versa. By em.
ploying this automatic cut-out and variable shunt, there is prac.
tically no buming out of the shunt coils or opening of the
circuit. The longer the atc, the greater will the current be pits-
sing through the shunt and the less its resistance, as the resist-
ance shunt will automatically decrease in proportion to the in-
creased resistance of the arc.

In the event of the carbons breaking, the lever of the cut-out
will act and by rapid steps vary the shunt resistance until the
lever reaches the hine terminal and makes a short circut, when
the lamnp and shunt will be completcly cut out of circuit and the
line wire bridged across. As there is no breaking of the circuit
within this lamp, there is no arcing or interference to prevent the
perfect working of lamps and circuit.

On starting a newly trimmed lamp employing this automatic
switch, the current will, when the hand switch is open, have two
paths—one through the lever of cut-out and a small resistance,
the other through the carbons.

The resistance of the line through the cut-out is made a trifle
higher than the resistance of the lamp circuit, so that the auto-
matic device may respond more promptly, and by opening the
line force the whole of the current through the lamp. Here
again the current finds two paths, one through the carbon and
the ather through the variable resistance shunt.

The chimney top is furnished with a cross arm and insulated
hanger. The cross arm carries the wires leading to the lamp,
the whole making a good substitute for a hanging board. The
lamp top, chimney and cross arm may be considered as a separ-
ate part from the lamp proper. The top carries the hand switch
and the automatic vanable resistance, contact plugs, terminals
and wires.

The wires pass through insulating and water-tight bushingsto
the terminals.  To this upper part the lamp proper may be at-
tached 1n a simple, handy and rigid manner, while the upper part
is hanging, <o that a defective lamp can be removed and re-
placed withoutintetfering with wires, switch or circuit.  Tolower
the globe for trimming it is simply necessary to release the
clamping screw in globe holder, when the globe may be let
down until its top is in line with the lower carbon holder, at
which position it will be held by a flexible wire cord. When the
globe is replaced the wire is coiled back into the base of lamp
by the tension of a spring.  To remove the globe entirely it is
simply necessary to unscrew the thumb nut at the bottom so as
to release the wire from the holder. The cover is readily
lowered or removed by partly unscrewing the two thumb screws
at the side. A glass tube encircles the carbons to increase the
length of their life and keep down the resistunce of the arc by
excluding cold air. This lamp for all circuits is bug and water-
proof, and being practically sealed, needs no spark arrester,

]

A branch of the Canadian Marine Engincers’ Association is in exist-
cace at Halifax, and meets every Friday cvening in Temple of Honor,
inthat city. Mr. W, B. Parkes is the secretary.

SPARKS.

An electric milway between Bargie and Allandale 1s being taihed of,

Messrs, Dobson & Co. have become the owners of the Cannington
Flectrie Light Co.

Permiision has been granted the aitizens of Vancoaser to lay atele
graphic cable to the Amencan sude of Puget sound.

The Gananoque Electric Light Co. are reported to be replacing theie
incandescent circuits by wires of larger cross section.

Mr. P. A. Lavin, of Galt, has accepted a position i connection with
the new electiic road now ut-der consideration at Cshawa.

The Totonto Street Railway Co., have rented to campers thirteen
old horse-cars, which will be used as slecping tents at Victona Park,

The contract for steel rails for the Guelph Llectric Railway bas been
given to Mr. Geo. Baker, of Hamilton, representing the Illinois Steel
Ca., of Chicago.

The receipts of the Toronto Street Railway Co., on last Queen's
Birthday, were $5,700, being $1,700 in excess of the corresponding day
of the previous year.

The Montreal Park & Island Railway have ordered a number of new
cars for use on their several lines.  Work on the St. Laurent extension
will be commenced fmmediately.

A bydaw has passed its second reading in the City Council of St
Thomas, to grant a franchise for the construction of an clectric street
railway through the streets of that city.

Messrs. Thos. W. Ness, Normgn Westwood McLaren and Chas.
Bate have been registered proprictors of ‘Ness, Mclaren & Bae,
dealers in clectrical supplies, Montreal.

The Ottawa Strect Railway Co, have concluded an agreement under
which the company’s lines wiil be eatended to Hintonburg.  The work
is expected to be completed by the first of July.

The proprictors of the' receatly organized Kay Electric Mfg. Co., of
Hamilton, are adding new machinery to their manufactory, and will in
future manufacture tsansformers and alteruating machinery for lighting
purposes.

The Montreal Street Railway Co. recently inaugurated an all-night
service. Itis reported that the enterpnise of the conipany has been
thus far pootly 1ewarded, and unless the traflic improves the scrvice will
yrobably be withdrawn.

At the adjourned annual meeting of the Toronto Strect Railway Co,
the following directors were re-elected s Wm. . McKenzie, Jas. Ross,
Geo. A. Cox, Jas. Gunn and 1 A. Everett.  The statement of carn-
ings show a nct gain for April, ’g3, of $12,116.77.

Messts. W, J. Thompson, O. Burke, J. MacW. Telfer, J. J. O'Don.
ohue, E. Latimer, K. A. McRae and W. A, P\ Byrch, have passed the
examination for juniors in clectricily and magnetism at the Toronto
Technical School.  Mr. W, Hahln passed the senior exaination.

It is announced that the Cataract Construction Co., of Niagara Falls,
will not undertake to deliver power even to local consumers uatil their
second large dynamo shall be 1eady for operation.  One dynamo is now
in position and working vrder. It is expected that the company will be
in a position to furnish power by the first of August.

Arrangements have been made under which the Hamilton, Grimbsy
& Beamsville Eleciric Railway will make connection with the Hamilton
Stcamboat Co., for the transfer of passengers and freight.  There will
be four freight deliveries daily at Bartonville, Stoney Creck, Fruitland,
Winona, Grimsby, Smithville, Grimsby Patk and Beamsville.

The construction of the Oshawa Electric Street Railway is being pro.
ceeded with by Messis. Ahecarn & Soper, of Ouawa. Mr, E. W.
D. Butler is overseeing the work on behalf of the Rathbun Ce., of
Descronto, who are the owners of the franchise. The road will run
from the railway depot through the town, with branch lines to the prin.
cipal manufactotics, and will be principally used for the traasportation
of freight. "

A syndicate tepresented by Mr. Beemmer have made definite propo-
sals to the city council of Queliee, for an clectric railway franchisc
through the principal strects of the city and St. Roch ; the system to be
connected with the Quebec, Montmotency & Chairlebois Railway. The
syndicate offered to pay to the city three per cent. of the gross receipts
for two years, and four per cent. for the balance of thirty years, in con-
sideration of a franchise being given them for the period mentioned.

Mr. J. S. Latke, who sccently took up his residence in Australia, as
Commercial Agent for Canada, has submitted to the Sydney Board of
Commerce a scheme for construction by Great Britain, Canada and
Australia, of the proposed Pacific cable. It is proposed to borrow cight
million dollars, the estimated cost of the work, on the credit of the
countrics interested, attwo and onc-half percent.  Mr Larke estie
matcs that the interest, capital and working cxpenses can be paid in
twenty-five years out of half of the cstimated business, at {we shillings a
word. The scheme is said to have been well received.
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LEGAL DECISIONS.

TORONTO STREET RAILWAY CO. v. GOSNELL.—A decision of
the Supreme Court of Canada led the Toronto Street Railway to
expect that they might have the rule there laid down, that a person
driving a team across a steam railway track is obliged to look
both ways before he crosses a track, to see if a car is coming,
applied to persons driving across their tracks in Toronto. The
Supreme Court, however, did not apply the same rule to cases
of electric carsin cities, and where an action was brought for
damages arising in consequence of injury by a trolley car collid-
ing with the respondent’s team, and the applicants contended
that he did not see if the car was coming before he started
across the track, and that his own negligence, therefore, led to
the accident, the respondent was held entitled to retain the ver-
dict against the company.

The Supreme Count has dismissed the appeal of the Toronto
Street Railway Co. fiom the decision of the lower courts, under
which the company were held to be liable for damages for in-
juries caused by the accumulation of ice and snow on the sides
of the street, part of which would come from the railway tracks,
and part from the sidewalks. The court also dismissed the ap-
peal of the company in the case of an employee named Bond,
who was awarded damages by the lower courts for injuries
sustained while engaged in coupling cars on the company’s lines.
The court held that the buflers of the cars, which the respond-
ent was coupling together when injured, were constructed on
different levels, and so over-lapped as not to prevent the cars
from coming together, and that this condition of affairs was suf-
ficient proof of negligence on the part of the company, in addi-
tion to the fact that the company had 1eceived notice that buffers
were necessary for the protection of their employees.

PERSONAL.

Mt T. Langlois has been appointed clectrical engineer for the muni-
cipality of Maissoncuve,

Mr, Alexander Moffaut, clectrieal engineer, of New York, was mar-
vied recently to Miss Madelin Spratt, daughiter of Mr. Robt. Speatt, of
Toronto.

Mr. J. C. Grace, Secretary-Treasurer of the Toronto Street Railway
Co., has resumed his dutics after an absence of several months in the South,
induced by ill health,

Mr. Sam J. Heenan, fonmerly with the Thomson-Houston Co., and
the Brooklyn Street Railway Co., has been appointed superintendent of
the Yarmouth, N. 8., Street Railway,

\Ve 1egiret to announce the sudden death at Deseronto, on the 19th of
April, of Mr. E. C. French, who until recently was the Canadian agent
at Montreal for the Babeock and Wilcox Co.

Mr., G. White Fraser has been appointed consclting electrical en-
gincer for the Guelph Electric Railway and for the corporation of the
town of Collingwood, in connection with the new lighting plant to be
installed at that place.

Mr. Eckley B. Coxe, a portrait and sketch of whom as president of
the Amcrican Socicty of Mechanical Engincers, appeared in this journal
coincident with the socicty’s convention in Montreal, died at his home
in Drifton, Pa., on May 13th, of pnecumonia.

Mr. Cecil Doutre. secretary of the Montreal Electric Club, has been
appointed clectrical engincer for the Richelicu and Ontario Navigation
Co. Heisat present busily engaged in superintending the installation
of new highuing plants on six of the company’s steamers. Al the boats
tunning between Hamilton and Montreal are 10 be tighted by clectrichy.

TRADE NOTES.

Two 300 h. . tandem engines have been ordered from the Robb
Enginecring Co., by the Halifax Electric Street Reilway Co.

The Richelicu & Ontario Navigation Co. has ordered five Robb-Arm-
strong engines for electric lighting Murposes on their steamships.

The Halifax Electric Strect Railway Co. has ordered from the Robb
Engincering Co., two 300 horsc-power tandem compound engines.

The Toronte Electrical Works aanounce that they have commenced
the manufacture of the Mclntosh Current Controller for regulating
clectric light currents for medical purposes.

The Ingenoll Rock Diill Company have added another branch to
their extensive works at St Henry, in which they are at the present
time manufacturing clectric mailway specialtics.  They have completed
a contract with Albest & J. M. Anderson, of Boston, who are pethaps
the largest manufacturers and designers of this class of machinery, for

the exclusive manufacturing right in Canada, and our electric lines can
now procure this class of machinery and effect a saving of the duty.
Their advertisement appears in one of our advertisement columns,

The Canadian General Electtic Co. has ordered three 100 horse-
power Robl-Armstrong engines with extension hase and outboard bear-
ing for dircct connected dynamos. Onc of these isto be placed in the
building of the T. Eatoi Co., and the others in the Union Station of
the G. T, R., Toronto.

A handsomely printed catalogue, describing in detail the Robb-Amm-
strong engines, simple, compound, tandem compound and crosscompotund,
with tables of dimensions and 1. 1. capacity at various initial pressures
and speed at the most economical point of cut-off, has just been issued
by the manufacturers, the Robb Engincering Co., Ambherst, Nova Scotia,

The new manufacturing works of the Ottawa Carbon and Porcelain
Co. are rapidly nearing completion,  The buildings bave a frontage of
300 feet alongside the Canada Atlantic Railway Depot.  The carbon
and porcelain departments will cach occupy a distinct portion of the
building, The kilns arc cylindrical in shape and forly feet high, The
works when completed will be adapted in the best possible way to the
perfect and econors ical production of the products to be manufactured,
while the shipping facilities are finst-class. The work is being done
under the careful supervision of the general manager of the company,
Mr. J. W. Taylor, .

SPARKS.
The New Brunswick Telephone Co.’s lines are being extended from
Moncton to Albert.
Mr. James Bonficld expresses his intention to establish a second elec.
teic light plant at Eganville, Ont.
A chaiter of incorporation is being applied for by the Lindsay Light,
Heat and Power Co., of Lindsay, Ont. .

The Montmorency Electric Light and Power<Co. arc adding to their
plant two power generators, with a combined capacity of 600 h. p.

The City Councit of Hamilton invite tenders until the 7th inst. for
lighting the city with about 400 arc lights for a term of five yers from
the 1st of September next.

The foundations for the Mattawa Electric Light and Power Co.’s gew
power station are under construction.  The station building will be con-
structed of brick, and it is expected will be operated both night and day
for the supply of clectric light and power.

It is understood that negotiations are still going on between the Can.
adian Locomotive and Engine Co., of Kingston, and the Sicmens-Halske
Co., of Chicago, with the object of having the Siemens-Halshe electrical
machinery manufactured by the Locomotive Company. The matter
will no doubt be scttled at an early date.

The Tagona Waterand Light Co., of Sault Ste. Maric, have purchased
a monocyclic plant from the Canadian General Electric Co., for supply-
ing incandescent and arc lights and power to the town. The arc light-
ing will be done by 60 Helios altemating lamps operated from the low
pressure mains.

Theze are at present running in France no less than 328 electric light
supply stations. This number, although considerably in excess of those
installed in Great Britain, does not utilise, in the aggregate, sucha large
number of horse-power as the English stations, the greater number
being quite small works, and many of them run by means of watet-
power.

A very satisfactory statement was presented at the recent annual
mceting of sharcholders of the Northwest Electric Co., at Winnipeg.
The following board of directors was clected for the ensuing year: G.
H. Strevel, J. M. Graham, G. A. Simpson, J. A. McAsthur and H.
Cameron.  G. 1. Strevel was re-clected president and H. Cameron re-
clected manager and sccretary.

At the first mecting of the Board of Ditectors of the St. John Railway
Co., which recently amalgamated with the St. John Gas Co., the fol-
lowing officers were clected:  Mr. James Ross, president 5 J. Morris
Robinson, vice:president, and F, W. Warren, secretary-ticasurer.  The
president, vice-president and Mr. H. H. McLean were appointed an
executive committee to take general charge of the business of the com-
pany.

It is learned from the Ottawa papers that a very satisfactory test was
madeca few days ago in that city of the Hubbell Primary Battery,
manufactured by the Hubibell Battery Co., of Outawa. Mr. Geo. A.
Whistler, expert clectrician for the United States Navy, 2Mr. Geo. H,
Hill, clectrician for John Forman, of Montreal, and Mr. Dion, superin.
tendent of the Ottawa Electric Light Co., have given their testimony to
the cfliciency of this battery, the latter gentleman stating that its capacity
per pound is 50 per cent. greater than of most storage batieries with
which he is acquainted.  The manufacturers propose lighting 2 C. P,
R and C. A. R. passenger coach in the near future as a proof of the
cfficiency of this Lattery.
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ELECTRIC LIGHTING BY THE MUNIGIPALITY AND
BY CONTRACT.

THE advisability or otherwise of municipal ownership and
control of electric lighting 1s engaging the attention of the City
Council of St. Thomas, Ont. The City Engineer, Mr. J. H.
Campbell, was recently commissioned by the Council to visit a
number of American cities where municipal control of electric
lighting prevails, and report as to the advantages and dis.d-
vantages of the svstem. Mr. Campbell has kindly furnished
the ELECTRICAL NEWS with a copy of his report, which is a
lengthy document, and contains inuch that is interesting on a
subject which at present occupies considerable public attention.
For the information of our readers we print a synopsis of the
report as fallows :—

To THE CHAIKMAN AND MRMNERS OF No. 3 COMMITTRE OF THK COUN.
CIL OF THK CITV OF ST. THOMAS!

GENTLRMEN,~It complinnce with a resolution passed at a regular meet-
1ing of your Committee licld on the 28th of February last, and confirmed by
the City Council at its meeting held on the 6th of March, requesiing me 1o
prepare & plan of the city showing the location of the gas and electric strect
lumps now in use, also the location and number of clectric lamps required
for propetly lighting the streets of the city, together with a report of the
description and cost of a municipal clectric street lighting plant, utihzing
as tar us practicable the buildings and power of the municipal waterworks
system, an estimate of the cost of operating and maintaining such & plant,
together with such further information as may be of setrvice in consideting
the question of street lightirg, [ beg to submit as {ollows :

PLANS.

The accompanying plan shows the location of the number of electric
lamps requirexd to efficiently light every portion of the city. The radiating
power of each lamp of 2,000 candles is shown by a red circle surrounding
the lamps, which at a glance will show how completely the territory will
be lit. It will be scen from the plan that on account of the irregular man-
ner in which the streets bave been laid out and the irregular intersections of
the streets, that more lamps are necessiry than would he required if the
blocks were uniform and the intersections regular,  For this reason I find
that & less number of lain s cannot be so disposed as to cover the territory
and do the lighting as efficiently as would be expected from a municipal
plant. The location of t... present gas and electric lamps are also shown.

DESCRIPTION OF PROPOSED PLANT.

t. One of the present waterworks boilers 10 be used to generate the
necessary steam, A wing to the present waterworks building, containing
1400 square feet of floor surface, to be built at the south-east angle of the
boiler room and to extend southerly 10 the line of the south end of the filter
room, to provide space for engines, dynamos and necessary apparatus
storage room, to have a stone foundation, brick walls and x slate roof,

2. One 120 horse.power tandem compound condensing engine and con-
denser, capable of operating 150 regular arc lamps of 2,000 c. p. each.

3. One boiler feed water pump and heater.

4. Two dynamos of a capacity of 6o lamps of 2,000 c. p. current, to
measure 9.6 amperes and fifty volis for each lamp, with provision- for an
additional dynamo to be provided with switches, by the use of which the
lamps can be burned at 2,000, 1,600 or 1,200 C. P

§ One hundred arc lamps.

6. Two circuits of Number 3 and 6 B and S insulated copper wire.

7. Line poles to be placed 335 feet apart, to be iron on Talbot street, and
cedar, straight, planed and painted, on all other streets.

8. Lamps 10 be suspended in the centre o the street and wherever prac-
ticatle at strect interscctions,

[-Y ESTIMATED COST OF THE PLANT.

Bullding. .ccovvnenr canens vnsen [ ceesseas $1,000,00
120 horse power engine and condenser........... 2.800.00
Heater and feed water pump...cvveianvincenanes 400,00
Foundation for engine....veeenee.enee. ceeveses 300,00
Foundation for dynamoS. .vveeeeeeraaseenaen csies 300,00
Boller connectionS.oieeveses covreeaes veeeenn 75.00
‘Two 6o light dynamas, 2,000C. Puceecirinee ave  3,300,00
100 arc lampe, hoods, globes, suspenders, complete  3,500.00
121,000 feet of insulated wire circut. ............ 1.870 oo
68 iron CircRit POIES. .t vecenvenncnnns ous 1,360.00
472 cedar CIrcuit POlES. cooivieicnee ceneenes oo 283200
Cross arms,ceeoesae. 150,00
Insulators. . 100.00
Insulator pi 25,00
Labor on circuit....... Vessecssrresasranna «es  1,000.00
Publishing by-law aud incidental cxpenses......... 188.00

Totl civiviiien coeere senenes $19,000,00

r0. 1f the plant 1s 1o Le constructed for street lighting only, the direct
system is preferable, but if it is your intention 1o do commercial lighting, it
would be advisable to adopt the alternating system, as Loth arc and incan.
descent lights can be furnished by the same machine, otherwise you would
be ohliged to install arc and incandescent dynamos and separate circuits,
if the direct system is adopted public buildings could be It with arc lights
and opaque globes.

1 have estimated for iron poles on Talbot street only.  If you wish to use
a greater number of these, the additional cost will be fourteen dollars each.

There being a sullicient quantity of water in the creek wasted duning the
greater pact of the year, 1 have estimuted on using st low pressure engine
und condenser, which will prove o great saving in the cost ¢f fuel, as the
condenser can be workedd about eight months in the year.

All the tamps will be 2,0c0 ¢, o, bt the plant will be provided with
automatic regulators so that the lawps, or any cireint of Jamps, can be im
mediately reduced to 1,600 0r 2,000 ¢, p. if required, during certuin nights in
the year, or after a certain hour of 1he night, thus effecting a lurther saving

in the cost of fuel,
MAINTENANCE,

Opecating the plant from the Wateeworks stativn will be advantageous
in the matter of site and buildings, machinery, operating stafl, tloor-room,
use of water for condenser; while ton smail extent it presenss some economy
in fuel. “1s will, howeet, be discounted by its greater distance from the
centre of electric distrnibution, aad the extra winng necessary.

2, ‘The staff shall, in addition to the men at present employed at the
\Waterworks, consist of one engine and dynuno tender, at a salary of $700
per year, and two linc.men and catborners, nt $602 and $480 per year respec.
tively. -

3. One of the chief operating expenses is that of fuel, “The amount of
coal required, as deternuned by the American National Electnie Taght As.
sociation, averages, in a well equipped station, five pounds per t.et. b, (746
volts). On a basis of minety per cent. mechamical efliciency for the engine
and the same for the dynamo, one pound of coal will prodice 120 85 wane
hours. The esumate winch 1 have prepared provides for two genemtors
working ten hours per day cach, producing 9.6 amperes under 2,500 volts
pressure, making a tatal daily output of 480,000 watt hours. At 120.8¢
watt houts per pound of coal, therefore, the amount of coal necessary 1s
3.971 pounds per day,

4. The item of depreciation on electrical apparatus has been variously es-
timated at from six to fifteen per cent, of the cost of the plant. A committee
of the United States Congress placed it at 1en per cent., and good authori-
ties 1n the United States and Europe state that thisas a safe margin.  In
my opinion ten per cent. should be allowed for depreciation of the electrical
apparatus and six per cent. for the remiinder of the plant.

ESTIMATED COST OF OPERATION,

Coal, 3.971 lbs. per day, at $3.75 pertoni...... tevsases $2.719 35
L O £ 1Yo
Salary of CngINCEr.cee v eririienen oo tecesen teerse  700.00
Salary of two carboners at $40 and §50 per month, « 1,080.00
Cylinder oil.......... tieeaseesesnn .. 75.00
Dynamo o 7.00
Engineoil. ... ve ae 3v.00
ManAgement Louieereiinietes castanestnenasensasnes 20000
Waste and sundries. ....ooeun.... crressiraiera Ceearne 35.00
Cost of operation per year....... . P, ver + 5000625
Cost per lunp per Year.oueeeeneennnn.. 54 obag
Costperlamppernmight . ooiiiiiiis civiiavenen ieee 14.81
Interest on investment, §19,000, at § per el . vovereees 950,00
Depreciation on §7.543at 6 percent. ....oooo. ...... 452,52
Depreciation on bouer, $1,5v0, at 6 per cent 90.00

Depreciation of $21,458 at 10 per cent. ..vvviievaeny.eee 1,145.80
lasurance,....

@ oseccnssemoaretonsengn

Total interest and depreciation par year ........ .. ... 2.648.32

Total COSt pErandIn.. «.eviviiinis cvvvensesens oo 805457
[otal cost per lamp perannum. .. . . ...... .. ... 80.5437
Total cost per lamp por night........ ceternaesan ceeenn vy

Should you determine to reduce the number of lamps to 75 in order 0
lessen the annual outlay, the cost of the plant and the total annuai cost
of lighting would be reduced, although the cost per lamp per annum would
be slighily increased.  From the experience of other cities | am convinced,
however, that it would be false cconomy to do so, as under municipal own-
ership demands would be made for more lamps, which would ulimately
reach the proposed number, eatailing expensive alterations and additions,
while portions of the plant would be found inadcquate,

$7.975 of the cost of the proposed plant is taxable, and if owncd by a
company, would, at the present rate, 16 mills, amount t0 $127.60 per an.
num. Under municipal ownership this would in all probability be lost 1o
the city, in which event it should be included in the cost of maintenance.

Following the above isa description of municipal hghting
plants at Norwalk, Conn., under the operation of which the
average cost per lamp per year burning from dusk until 1:30 or
2 a.m,, is given as $64.53%. A plant at Marblehead, Mass., is
also described, which having been in operation but a few
months, affords no data. Municipal plants at Dunkirk and
Jamestown, N. Y., and Aurora, Il are likewise described. In
the case of the latter the cost per lamp per year is stated to be
$53.65.

The following schedule for lighting in 2 number of Canadian
and American towns and cities is embodied in the report :

COST OF LIGHTING IN CANADIAN CITIKS.
No. of Costper Costper No. of mpghts

Cny Lamps. night. annum. allowed for moonlight,
Barric,.aiieiieen. 33 $0.28 8-10 $70.00 72
Kingston......... 100 30 8t 00 96
Brockville........ . 29 3% 94.15 %6
Hamilton.. .. .. 348 28 102.20 %6
Brantford. .... 35 23 8395 none,

Guelph.,.. . 90 Y 79.00 72 water and steaun,
Stratford 73 18 19.50 90 do.

94.55 % do.
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No. of Cost per Cost per ~ No. of nights
Cny Lamps. night.  annum.  allowed for moontight,
Petetborough . .... 77 $0.3§ $75.00 65 water and steam.
Chathatn, . 86 23Y% 65.80 L3 do.
Galb ... ... . .. 39 @2 60 00 (13
Ontawa..eese oo 331 23210 6496 8% wuterpower.
Woodstock..... 56 $6.00 to mudnight.
Owen Sound . 30 317:10 9u o0 72 waler po\u'r.
london,. .. ... 236 E1 1,66 60 o,
S, Thons, . 3t 28 103 0 '
Windsor. ... 108 4l 53 93 none.
Pembroke........ 13 6%.00 muon to to o'clock,
Port Hope..... 32 45.00 68 waler power.
Ingersoll..ooensns. 35 63.50 to sudnight,
Renfrew Cean ] 91,28 to audnight.
Perth | ces. 26 6 73 midnight water.
W.\llncclmlg [} 7% 00 midnight,
Winnipeg. . 121 102.00 moonlight all night,
Samir,ieeieinn.an 30 80,00 moon Ail night.

AMERICAN CITIKS LIGHTED RY PRIVATK CONTRACT.
No. of Cost of cach

City. Lamps, per unnum. Schedule,
Allentown, Padveeernnsan... . veeee 14 $100.00 All vight,
Auburn, . . C e 150 87 50 Al night,
Butlington. la,...... . . . %.. 120 100,00 Moonhght.
Camden, N. J.. .. t19  146.00  All night.
Canton, O.... fresriaarees 120 7o0.00  All night,
Columbius, Gao,oonnooen... e 40 126.00 Al night,
Dallas, ‘Tex.. . 125 93.85  All night,
Kalamazoo, Mich, . .. .... 103 9s.00  Moonlight,
Leuvenworth, K..... e w.. 87 g6.00  All night,
Michigan City, L R 100 7500  Mponhghu
Springfield. MO.vererrvanne s 70 114.00  All night.
Wilkesbarte, PA..... ... Lo 9o tavoo  All night,
‘Texarcanna, Atko .o iivenss eees 38 wooo  All night.
Danwville, 1L, ... veseses . a.sa B8O 80.co As ordered,
Jacksonville, M. it ouan T 96.00  All night,
Streator, Mhooiivnieican i . Go 9600 Al mght.
Komoka, Ind..... .c.ecvvunes oo 86 10000 Al night.
Loganport, Ind.. .. L .. 85 100,00  All night.
Athansas City, Ark., ... ..o 35 7200  ToapM,
Fort Scott, Kan. . 75 8o0.00  Moon, 1 1M,
Queennbuty, Ky., ven e g: 110,00  Moonlight,
Auusta, Mo, ... ciaiiiiis enee 76.33 hours.
Bath, M., ... .00 oo 3t t35.00 01 1M,
Grand Rapids, Mich. . treseas. 120 109 All night.
Laosing, Mich..... ... . 100 100.00 Moun wll night.
Bellaire, O. ...vvceeeniiiines oine (¥ @200 Moon all night.

remont, O oul vl Ll bermaais 70 70 vo All night.
Killsborough, O........ .. . ... 63 7000  Moon all night.
Lebanon, Pa...... © eeseeens 50 8ooo TotarM.
New Castle, Paoeenonvavaennannnnn 50 8o.00  All mght,
S, Bethlchem, P'a....0. .00 ool 5% 81,82 Noon to 12m.
Houston, Tex.... . 92  150.00  All night.
Parkersburg, Tex. (... ..... . 59 102.00 All night.
Port Huron, Mic 88 100.00 Moonlight.
Buffalo......... 1880  137.50  All night.
[T T R 1.7} 84.90  All mght,
Detolt.......... e tetteieseeaas 1279 136,00 All night.
Binghampton . o 356 109,50
Y IACUSE teaes neas senssnnnsesss 048 109.50
Cleveland. ..., ..... a4t 88.
Lowell, Mass. ,.... RN 335 122.75
Worcester, MRSS...ooivs seveccnnes 410 127.75
'l!,'olu‘io theesaes . iesescenens xgg..ou

MSHUNE . ... . ciiieviiainiees 19.; 00

AANY . cvenvir - necannn aannen 200 134.17
MUN
- When  Cost of No. of
City. Population, Instatled, Plant, Power. Lamps.

Aurora, Il ......... 20,000 1886  $37.986.12 Steam. 73
Titusville, Pa, .. ... 8.000 1887 9.000.00 do. [3
Jamestown, N.Y.... 18,000 ‘9t & ‘95 62.000.00 Jdo.
Ashtabula...... ... . 8,300 1891 80,000,00 do. 70
Madison, Ind....... 8,800 1886 20,907.00 do. 86
Metropolis, 11! ... .. 7.000 1892 51.000,00 do. 35
St. Peters, Minn,... 4,000 1892 13,000,00 do. 45
Batavia, 11 _........ 12,000 1889 40,000,000 do. 120
Bowling Green, Ky.. 7.800 1888 $5,000.00 do. 72
West Troy ... ..c.. 32,600 1893 32.000,00 do. 113
Marshalltown, Ia.... 8,900 1828 12.000.00 do. 64
BElgin, Ill..... «.... 320.000 1887 24,000.00 do. 110
Dunkitk, N, Y...... 10.000 1887 1G.000,C0 do, 75
Mariette, O, ovvnns 8,200 1889 18,000.00 do. 110
Chambcnburg. l.t.. 7.800 1890  31.000.00 do. 144
Madison, Ga.. .- 5,000 189t 24,000.00 do. 40
Decatur, I, ..... e 317,000 1885  40,000.00 do. 103
Little Rock, ATk, . 26,500 1884 35.000.00 do. 210
Marquette, Mich. ... 9,000 1839  70,000.00 water. 100
Painesville, O....... 7.800 1885 13,00000 Steam. 81

quoted in favor of municipal control, and of D. E. Price, of
Paris, 111, in favor of the contiact method.
The report concludes as follows :

The statistics cegarding Ughting by contrmet wese obtalned from varions
electrical authoritics and englneering journals, which have, at considerable
expense, collected reltable duta for use in discussing the lighting question,

‘fhe prices given in the table for lamps lit by privite companies are
doubtless correct, for their prices were fixed by contmet, and can therefore
be relied on, as showing the whole cost to the various citics for street light.
ing. DButin the figures given as the yearly cost per lamp, where plants are
operated by a city, we are at once confronted by the question whether
the estimates represent the entire cost to thecity. Ingeneral the chief
items of error, where error exists, are first, confusion in regard to interest
and depreciation on the investmient, and second, where the plant is opermated
as an adjunct to the Waterworks station, or where private lights are {ur-
nished from the same plant, the charging to the street lights a laiger or
smaller sum than their fair proportion of the total expenses. In the list of
Canadian citles, Windsor is the oniy one opeating its own plant, but the
cost given, fourteen and one-half cents per lamp per night, is so low com.
pared with other cities, openuting under similar circumstances, as to con.
vince me that only the cost of operation is given. From their financial re-
port of 1894, I find that the total expenses for the yeat ac:ounted to $6,763.28.
Qf this amount $342 85 was apparently expended u. repairs, which
sum should be included in the depreciation on the plant ; $500 was expended
in the purrhase of a lot; n all $842.85, which should be deducted from
their cost of uperation.  1he cost would then be as foliows @

Running exXpenies, ccveieeiiencneee sssssacessnsseses $5919 43
Interest on cost of plant, $18,000, at § prreente. . evee  900.00
Depreciation on cost of plant at 8 per cent, . ..vvieenve. 1,440.00

$7359-43

This amount is equal to $68.14 per lamp per annum or 183 per cent. per
lamp per mght.  The lamps are only 1000 candle power. In considening
these tables it is to be pointed out also that a first.cluss clectnic lighting
plant for which contracts can be let to-day, i3 not only better and more
efficient than the first-class built five years ugo, but it also represents a
smaller expenditure. It will be noticed that there are wide differences in
prices paid for strect lighting, both by municipal plants and by contract,
‘T'o account for this would necessitate an analysis of each plant, butin gen-
eral the divergence will be accounted for by the differences in the cost and
quality of coal, in the power (water or steam) employed, and in the nanage.
ment ; in the number and kind of lanips and in the kind of gcncraung ap-
paratus, ctc.

It is apparent that municipal lighting plants are yearly increasing in num-
ber, although there nre some reports of failures, The reason for this in-
crease is perhaps due in many cases to the private companies themselves,
which, afier obtaining a valuable fianchise, have no other interest than to
curtail the cost ol operation at the expense of good service; or it may be
due to the corporations themselves insisting on a light at a rate which does
not afford a fair profit. If the city would secure its light from n private
company at the lowest possible price, it must miake that company’s invest.
ment secure 3 first, by making 1ts franchise for street lighting an exclusive
one, and second, by ngreeing on some adjustment between the city aud

‘Fotal cost for 1894, .... ..

ICIPAL LIGHTING IN AMERICAN CITIES.

Cost Do you do
gg:‘g_c per lamp Schedule. Commicrcial Sh\(v):l?l“ mu:lcllpahly
* per year. Lighting. OWn s own plant
1200 $ 58.00  All dark and cloudy. No. Yes, by all means.
2000 57.00 Liiiveen enen No. Yes, by all means.
xaooE 48.00 , All night, C\ery mghx No. Ves, every time,
xpenses nearly
2000 paid by com. T 3T xeet g0 inc. Yer.
hghts, n.
2000 66.00  Moonlight, No. Yes.
2000 S8.00 iiceeneneanienne o Yes, No.
: Yes, by nll means ;
2000 4500 Moonligh. 8coinc.  franchise under no
circumstances.
2000 Com.lights pay, Moonlight, Yes. 1 do.
2000 50.27  Moonlight. No, sir. Yes.
2000 66.00  None. No. Ifmanaged properly, yes.
N . T experienee hias
1200 1200  Mouonlightand 3a.m. No. been sausfactory.
2000 64.93  Mounlight, all night. N, Yes.
2000 43.45 8 hr<. 6min, per night. .... Veeessiiaienntions
2000 3523  All night. No. nds.
2000 65.39  Moonlight. Yes. o,
2000 st.oo  Moonlight, all night. Yes.  Yes, if bestlight wanted.
2000 100,00 Dark nights. No. Yes.
2000 44_88 M r:{xﬁhl all:d dark mgl;llt. No. }’;s. by alldmnns.
5o, night, every night '« consider it ad-
2090 (iatand drp ) except bright moon., . Y vsable,
2000 40.00 Moonlight, all night. No. Yes.

Notk.~—Except where mentioned in the above list the cost per lamp per annum does not include interest on the investment
oc depreciation in 1be value of the plant,

ARl the swatistics relating 10 municipal lighting were collected by me
cither perconally or in answer to a circular addressed 10 the mayors of the
various cities.

The opinions of the mayors of Ashtabula, Ohio, Aurora, IIL.,
Marshalltown, lowa, Marguette, Mich,, Titusville, Pa., and the
Commissioner of Water and Light, Chambersburg, Pa., are

company at the terminution of the franchise, which shall be equitable to
both parties.

In the general rules of the Fire Underwriters is the following clause with
reference to operating an clectric light plant from the Waterworks station :
** The pumping station must be an independent and scparate first.class
buiidiog, uncxposed. and shall not be used for an electric light station or
other purposes.” DBut as a separate building is to be crected for the
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elcetrical apparatus, no doubt satisfactory arrangements can be made. A
number of American cities arc operating the electric light and waterworks
systesns together, fiom six of which 1 have the following repoits :

No. of Cost per Cost of

City. Population. lamps. Lamp,  Plant.
Bloomington, ... ....... 20,400 220 $51.60  $73.000
Madison, Ga,..ve cviviiraes 5,000 40 58.00 a4,000
Dunkirk, N.Y.e.ciiiioiianes 10,000 75 4348 19,000
Marquette, Mich..,vvciiese 9000 100 50.04 70,000
Mariette, O....... . . 8,200 110 3523 18,000
Metropolis, L., .. oo viiee 7,000 40 7500 51,000

Reatons advanced in lavor of municipal ownership :—

t. In the construction of a municipal station the municipality saves the
profit that a private company would expect to make,

2. A city is geneeally in a position to botrow moncey at a lower rte of in-
terest than a private company.

3. Most of the plants owned by pnivate companies in the latge cities
were put in some years ago. when the cost of clectricat appliances was
grenter that it is to-day, while their efficiency was less,

4. Inthe construction of & private plant capitalists will not risk investing
money unless they arcassured of good dividends, while all the municipality
requres is a sufficient return to pay the cost of running, including interest
on the outlay, with a wargin for rencwals.

5 A company operates usually under a franchise which is not exclusive,
and under a contract which 1s made for a short term of years, making it in-
admissable to venture capita) unless the returns are so large ns to warrant
taking the risk.

6. ‘There is 1eason for believing that a city can, by letting contracts pub-
licly, erect more chieaply than a company which obtains the muchinery by
private contract. o

Reasons advanced in apposition to municipal ownership :

1. 1o American cities, where state politics enter largely into the ¢ 'ouncil
Chamber, it is urged that the situation is not always favorable to the opera.
tion of a mumcipal plant, but no valid reason has been advanced why,
under the gavernment of w Canadian city, a municipal system of lighting
should not be as econoniically mansged as a private plant.

2, A company furnishing light, heatand power being given a secure fran.
chise, can, by a slight additional investment, make the capacity of ther
apparatus sufficient 10 do the municipal lighting at 1 much less cost than
could a plant erected for strect lighting only.

3. The possibility of great advancement in electric geterators and trans-
mission in the near future,

There are certain financial responsibilities which attend the ownership of
@ municipal plant, which are deserving of careful consideration. Among
these 1 include, (1) the liatality of loss from fire, (b) destruction of poles and
cireuit storm, (c) danger from a broken wire or defective insulation, and the
possibility of costly Jitigaticn resuiting, {d) damages from )ightning. instances
of which I found where as many as three armatures were burned out in the
courscof a year; with us this would cost $1.500; (e} the probability of
great advancement in electric generation and transmission in the near
future.

A company must estimate on 8 margin for these risks and responsibilities,
and very often no doubt this margin is over.estimated ; but in otder to de-
termine fairly what the cost to the city will be, and in comparing this cost
with the figures of private companies, a reasonable allowance should be
made and added to my estimated cost of operation and maintenance.

After going through some of the largest manulactories of eiectrical ap.
pliances in Araerica, and examining machinery now being dewloped, and
looking into recent theory and practice, 1 am much impressed with the
fact that cur means of utilizing the electric current has by po means, as
some affirm, safely passed the experimental stage, but on the contrary the
electnic domain is changing every day ; old appliances ceaselessly give way
to new; methods of production, distribution and utilization vary yearly,
and we may soon expect it to thrust a revolutionary force into the lighting
and power system, and for this reason I do not feel irt a position to estiniate
this margin,

On visiting a number of lighting plants owned by companies and r.iunici-
palities considered to be modern, without exception 1 found a large floor
space occupied by engines, shaftings, pulleys, belting and dynamos, pre.
senting a giddy maze: and cxcept a few plants driven by water wheels,
gas engines and compressed air, this is universally the case. Now each
step from consuming coal in the furrace to the glow of light is attended
with greatloss. The energy is frittcred away through this complication of
machinery and belting *

It is argued that the standard make of electric generators of to-day pos-
sesses a mechanical cfficiency of about 95 per cent,, that is, that every one
hundred horse.power required to turn the armatures will be given back in
the form ¢f 95 horse-power worth of current—the other five per cent. is
taken up in mechanical and electrical losses—and that, thercforc, it is not
obvious that any extensive improvemeat can be made in the generating
apparatus.  But actual tests prove that barely five per cent. of the current
produced manifests itsclf. as light in an incandescent lamp.  One great ob-
jeet to be attained, is the consolidation of the parts of machinery to prevent
as far as possible the great 1oss of energy, and a notabie stride in this direc.
tion is in the machine now being put on tlic market, in which the engine
and dynamo is combined, yet leaves & complication of mechanism with a
dynamo in which some part i not utilized cvery moment.  With the oscil.
lator, the recent great inveation of Tesla, fly-wheel generator balls, cecentric
valves, belting, etc., are thrown aside. The piston of the engine is the only

part doing work, and to this is atte hed the armature, which, instead of re-
volving between magnets, is stmply darted in and out of the field of force,
It is evident that such a machine must have an economy far beyond any-
thing ut presentin use, and ftis possible that when perfected, from its
simplicity and cconomy, it will render valueless the machinety of to-tay.

Eftorts of electrivnl engineers are aow belng dirested towands the conser-
vation of energy in the transmission of tlie electrical currents.  When this
is accomplished, and it would seem to be a malier of n short time, the vast
power of Niagara and othersof a similar chamcter will be turned tonecount,
and the present system of lighting revolutionized by companies of central
distribution furnishing chenp power for this and like purposes. ‘The Niagara
company has already, 1 understand, contracted with the city of Buffalo at
rate of filtecn cents per lamp per night, and negotiations are In progress
with other citles, and even this price will be reduced as the amount of work
increascs,

A new arc lamp is now being tried, which pronises to make an innosa-
tion in clectric lighting. 1t may be said to be a combination of the Incane
descent and are princples. 1t ty clanued that with this lamp, carbons of ordi-
nary length will burn from one hundred 1o two hundret hows instead of
ten or cightzen as now, ‘The current required to operute the lamp s only
from four 10 five amperes as distingmsed from seven 10 ten commonly used.
The labor and carbons, if it mects the expectitions of the promoters, will
effect a saving in the cost of un ordinary plant.

A new illuminunt, n gas called acetylene, has recently been discovered
and is attracting much attention.  Tts luminaung power is 24vu cand'es,
whereas a like quantity of London gas iz only sixteen candles.  Whit the
cost of thisis likely tobe has not yet been ascertained, alihough it is
claimed that it will be very low,

I have enumerated these phases of electrical deyelopiuent to show the ne.
cessity of a fair allowance for thesa trifles,

THE TWO-PHASE SYSTEM.
To the Editor of Et.xcTRICITY,

DEAR Str,—In an editorial in your issue of April 1oth you
say in reference to the new Westinghouse shop:  “ Aside from
all this, these new works unhoubtedly constitute the most com-
plete electrical shops in the world of any kind, and the only ones
using the two-phase curients for all operations.” As to the first

. part of this statement it is a matter of individual judgment, and

we have no comment to make ; but we are certainly astonished
at the latter part, as a reference to your own files would prove
its inaccuracy. Our shops have long been operated by two-phase
currents, and entirely so. There is not even a temporary use of
direct current for elevators and cranes., The whole work is
done by two-phase currents, Neither is our apparatus of such
peculiar design that it can be operated anly at an abnormally low
frequency. All the apparatus in our shop is supplied from the
central station of the town by a generator using the standard
frequency of 16,000 alternations. It is not necessary for us to
limit ourselves, therefore, saying that our apparatus conld also be
used at Niagara. It can be used in connection with any central
station, and is being used in connection with many. We are
surprised above all that you should undcrtake to decide the
legal question as to the right to use two or three-phase cur-
rents for transmission purposes. Surely an anti-monopoly jour-
nal need not start in to create a monopoly in advance of the de-
cision of the courts. Had these statements appeared in a jour-
nal known te be biased, or to be affected editorially by its ad-
vertising columns, we should have passed them over in silence
as of no importance. In the millitam advocate of fair trade,
however, they carry weight. 'We trust that, your attention hav-
ingr been called to their erroneous nature, in your usual spirit of
tairness you will rectify them.
Joun F. Kenuy.

Stanley Electric Manufacturing Co., Pittsfield, Mass.

The above appeared in Electricity, and the editor mukes the
following comment : We thank Mr. Kelly for correcting us in
making ton sweeping a statement, as the Westinghouse shops
arenot “the only ones using the two-phase currents for all
operations.”  More than a yearago Electricity published a com-
prehensive write-up showing the application of the S. K. C. two-
phase system in the Stanley works at Pittsfield, which, we be-
lieve, was the first excensive nstallation, and which has worked
with perfect success. We regret the overstatcment, which wvas
purely inadvertent. In regard toour semarks as to the legal
questions involved, we made nu attempt to anticipate the deci-
sions of the courts, discussing merely the Westinghouse and
Monocyclic systems, as a careful reading will show, We stated,
what we knew 10 be a fact, that the General Electric people had
acknowledged their Monocyclic system 1o be an infringement of
the Tesla patents,
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THE TIME SYSTEX OF THE TORONTO ELECTRIC
LIGHT CO.

UnNtrors and standard time has now come to be looked upon
as a necessity.  To meet the growing demands for this the Tor-
onto Electric Light Co. have inaugurated a system of time dis-
tribution from their station on the Esptanade by means of which
electrically driven clocks are located wherever desired in any
part of the city, giving absolutely accurate and nniform standard
time corresponding with the time signal of the Toronto observa.
tory. ‘The system is an cntirely new one, the invention of Mr.
J. J. Wrght.  The necessary apparatus—transmitters, switch-
boards, etc., as well as the secondary clocks, were constructed
in the machine shop of the Electric Light Company. Many of

]

CANADIAN ELECTRICAL ASSOCIATION.

TuE Exccutive of the Canadian Electrical Association have
commenced the necessary preparations for the approaching an-
nual convention to be held in Ottawa in September next.  The
exact date will be fixed in the course of a few days. It is ex-
pected that the convention will take place in the carly part of
the month. Advices from Ottawa state that the members of the
Association resident n that city, are enthusiastically interested
in making the coming convention the best that has yet been
held under the auspices of the Association, Several features in the
line of entertainment have already been announced. His Excel-
lency the Governor-General has very kindly placed at the disposal
of the Executive his clectric launch fora trip on the Rideau. Mr.
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the difliculties that have heretofare been met in the distribution
of time signals have been successiully overcome in this system,
and clocks are now in use in the various manufacturing estab-
lishments, hotels, offices, and on the streets for the use of the
railway company. The cost per year to subscribers is nominal,
and the system bids fair to become exceedingly popular. The
illustration is from photographs of some of the apparatus and
shows different styles of clocks. 1In our next issue we propose
to give details of the service, illustrated by drawings, which we
think will be of considerable interest to our readers. Patents
have been apphed for covering the main points of the system.

Y
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Soper will give a garden party at his residence, and the Ottawa
Electric Railway Co., have offered to do everything possible to
make the event a success. A local committee will be appointed
at an early date to complete arrangements for the entertan-
ment of the visitors. A meeting of the Executive will shortly be
held to arrange for the necessary papers and othenwise to pro-
vide an attractive programme.

A Halifax dispatch states that the amalgamation of the Halifax Strect
Railway Co. and the Halifax Gas Co., isexpecied tobeanaccomplished
fact in the near future.
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ELEGTRIC RAILWAY DEPARTMENT.

THE BERLIN AND WATERLOO STREET RAILWAY.

THE conversion of the Berlin and Waterloo Strect Railway
from horses to electricity was successfully completed on the 18th
ultimo. The overhead construction was done under the super-
vision of Mr. J. Lawson, foreman of the Canadian General Elec-
tric Co,, with Mr, E. C. Breithaupt as Consulting Ewgineer.
The car equipments are of the C.G.E. type, and the unecessiary
power is furnished by a 6o K.W. Edison bi-polar generator, re-
cently installed by the Berlin Gas Co. for the purpose.

THE GUELPH ELECTRIC RAILWAY.

MR. GEO. SLEEMAN has commenced active aperations on the
construction of his new electric railway in Guelpb, and has
awarded the contract for the entire electrical equipment and
cars to the Canadian General Electric Co. About 44 wmiles of
the road will be constructed this year, extending from the Agri-
cultural College to the Cemetery in one direction ; a second line
runting from Mr. Sleeman’s brewery to the Grand Trunk and
C.IR. depots. The power house and car sheds adjoining will
be a solid stane structure of handsome design, with pits in the
latter extending the full length of the tracks. The site selected
is an excellent one, near the brewery, provided with an ample
supply of water for condensing.

The track wiil consist of 561b. T rails, Iaid an squared cedar
tics, and the overhead structure will be for the most part cross-
suspension. ‘The rolling stock at the start will comprise three
closed and two open cars, each of the former being equipped
with two C.G.E. 800 motors, mounted on Blackwell trucks. The
car bodies are to be 21 feet long, with removable vestibules and
interior fittings of the most elegant description.

The generating plant will consist initially of a cross-compound
Wheelock engine, driving a one hundred kilowatt generator of
the Canadian General Electric Co.’s multipolar type.

Altogether the Guelph road promises to be when completed
at once a credit to the enterprise of Mr. Sleeman and a model
of electric railway construction,

s

THE INTERURBAN ELECTRIC RAILWAY.*
By §. li, SnorrT.

STUDENTS in political economy deplore the tendency of our
peaple to congregate in or immediately around cities, but the
practical strect railway man sees right here one of the yreatest
fields for his work, with the best promise of great profits, for
which he is always looking. Every city of more than 50,000 in-
habitants has, just beyond its limits, within a radius of fif:y miles,
a large population more ar less dependent on it for business and
supplies. These hangers on are more apt to form their own
little communities and villages than to be entirely isolated, and
these settlements are universally upon roads which furnish a
comfortable means of access to the common centre. Thesteam
railroads have long since catered to these “outside citizens ”
with local trains running at short intervals during the busiest
portion of the Jay ; but this service, being expensive and limited,
has not quite satisfied the American people, who want to go
just when they please, as rapidly as possible and for as small a
sumas may be. Into this ready made business theinterurban
railway companies must step, with all the accommodation of a
street railway, cheap fare, frequent stoppages and more frequent
trains, greater cleanliness and even higher speed than the steam
roads.

This service will be found to be of mutual bencfit to both city
and surrounding country. It has ofien been proved in street
. railroading that an increase in the number of trains has brought
out an immediate and entirely disproportionate increase in the
travel, and this can be easily accounted for.  1f 1t is possible for
one to reach the business centre easily and quickly from a quiet
home on the outskirts, where there are no citv taxes, noises or
nuisances, he will be very apt to purchase such a home and be
come a regular patron of the road which accommodates him.
The city has the benefit of his money and trade, the country of

*Abstract of Paper read before the Cleveland Electric Club, May 33, 189s.

his beautified home and the increased value of the surrounding
property, and the milway of his goings to and fro, and as we are
none of us disinterested, all three can rejoice.  That the electric
railway, when properly constructed and operated, is best adapted
for this interurban service 1s fast being acknowledged by all
classes of ralrvad men, and the eagerness of capital to invest in
such undertakings is growing daily. I therefoie propose to dis-
cuss the various points developed in this new branch of travel,
fiom the side of the practical working, making an effort to cire
for both the comfort of the passengers and the assets of the
cotmpany.

After selecting the country through which an interurban rail-
way is to be run, the point of next greatest importance is, where
the road-bed should be constructed. There are two possible
locations, one along the existing common highway, connecting
the termini of the road, the other over a private right of way
similar to a steam railway. Each has a number of points in its
favor, and generally local conditions must be considered in mak.
ing a decision. The latter is most tempting n its freedom from
obstructions consequent upon the general travel of a highway,
the power to establish grades and curves, and chiefly the hberty
to maintain a high rate of speed. It will be most advantageous-
ly used when the road is intended to aperate between a few sta.
tions of considerable distance apart.  But in most cases it will
undoubtedly be best to adopt the public highway, as along this
road will be found the greatest number of people, and upon them
the success of the road depends. These highways are usually
arranged with two roadways, one well macadamized and the
other a dirt road.  On cither side of these is often found «a con-
siderable space, before the fence is reached, which is used for
drainage purposes, and with very little work one of these spaces
may be prepared for the track.

In the construction of the road I would advocate as few
grades (never exceed 5 per cent., or 230 ft. per mile) and curves
as possible, owing to the high rate of speed which it will be
necessary to maintain, but always keepmg near the highway.

The 10ad oed itself should be prepared according to the best
received practice in steam railroad construction—ties close to-
gether—a sixty or seventy pound rail and stone or gravel ballast,
with the rails far above the surface of the road, which keeps them °
clean and dry, uffording good traction and a smooth rail. Asmuch
care should betaken in holding the rails at the joints and upon the
ties as though steam passenger trains were to be operated on the
line,

When a single track road is constructed, sidings should be
provided, not only for the passing of trains, but occasional ones
where cars may be left for light freight or market produce.
These sidings should be provided with the latest and best auto-
matic switching devices, or lock switches, with signal targets
and lamps attached. \Where very high speed is to be maintained,
or the trains to be very frequent, a double track throughout
should invariably be constructed, for, while the ocutlay at first
may sesm very large, the greater convenience, safety and cffici-
ency obtained will soon repay the additional cost.

The overhead trolley wire with the ordinary under running
trolley is undoubtedly the only method to be considered for sup-
plying the car with current. The wire should be of large size,
certainly not less than No. 0o B. & S. It should be held with
flexible supports, the best construction being a cross wire at-
tached to poles on both sides of theroadway. Where this is not
possible a single wire pole with brackets may be used, but some
flexible support between the trolley wire and the arm must be
provided in order that the trolley may be obliged to lift the
weight of the wire at all times, and the wire be frce to follow all
slight movements of the trolley arm.

The poles should be put far enough from the cars to make it
impossible to reach them from windows or platform. These same
poles can be used to support the supply wires, and telephoue
and signal lines for the convenience of those operating the
road.

Regular stopping-places should be provided along the rilway
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line, as it would be out of the question to stop wherever signalled.
The intervals between these stops should be as great as possible
without too senously inconveniencing the people, as the ime
consumed 1n stoppiag and starting would make large inroads on
the schedule time of the tnp.  Shelter should always be provid-
cd at these stations, and they can be tighted from the trolley wire.

When the interurban road enters large cities with existing
street railway lines, 1t is generally possible to make a traffic ar-
rangement whercby trains can be run directly into the heart of
the city. ‘This should be done, as it avoids discomfort and the
delay of a transfer of passengers.

The rolling stock equipment for the interurban clectric railway
requires most careful and intelligent consideration.  ‘The re-
quirements differ so greatly from ordinary street railway customs
that we have hittle to guide us save ordinary steam railway prac-
tice. | will, therefore, endeavor to place before you information
ganed from the use of electric motors for tractive purposes, and
apply 1t to the new conditions miet with in this class of work.
In alinost every case the interurban road enters into competition
with some steam railway, and is, therefore, called upon for the
same or better service ; so high speed is the first requitement.

The cars should be built like those found most practicable for
passenger coaches on steam 1oads.  The body should be about
forty feet long -fifty, including the platforms—mounted on
double swivel trucks which have thirty-three inch or thirty-six
inch wheels, with wide tread and deep flanges. The wheels
should all be of the same size, and the trucks centrally pivoted
50 the weight will be equally distnibuted on all the wheels. The
trucks should be provided with. both elliptical and spiral springs,
as on all hygh speed coaches.  Such a car will seat fifty passen-
gers, hold too, weigh, cipty, ubout twelve tons, and about
twenty tons when filled with passengers and fitted with its elec-
trical cquipment of two fifty horse-power motors. This car will
run at a speed of thirty-five miles an hour on the level, and
make a schedule time of twenty-five miiles, including stops and
slow speed on curves and grades.

‘The motors should be mounted one on each truck. The con-
trolling apparatus should consist of the ordinary series parallel
controller, worked by hand, and an air brake outfit of the repu-
lar Westingliouse type, with an air compressor operated by a
separate motor automatically controlled by the air pressure,

Believing it to be absolutely necessary to use air brukes on
these high speed cars and trains, we hiave designed an air com-
pressor with a special small motor to bLe placed in the motor-
man's cab.  When the air pressure reaches:u point below normal
in the main reservoir, the current is automatically turned on,
and the motor pumps in air til! the pressure is restored ; then
the current is cut off from the motor. ‘This air pressure may be
made to opeate a signal whistle, and to force water from a tank
under the car into wash basins, closets and drinking faucets.

‘The train should be lighted thoroughly with incandescent
lamps, and the interior finish should be good quality and attrac-
tive. The entire train is heated by electncity directly, or pro-
bably more cconomically by hot water obtained by immersing
resistance coils in water tanks provided for the purpose.

‘Frains of moie than two cars, of heavier cars, or requiring
higher speed, must have larger motors, preferably of the pearless
type, but for such work as specified, the single reduction gear
motors are best adapted.  All motors should be as nearly spring
mounted as possible, to save destructive blows upon rail joints
and wheels. .

Engineers, in dealing with problems in interurban railways,
should exercise the greatest care in making out specifications
for cars, motors and geuerating plants, as there has been very
little data obtained from larger motors than the so-called twenty-
five horse power machine, and their petformance on ordinary
street railways. [ take the liberty to present a number of facts
gleaned from our own cxperience, and all conformable with
regular practice, which may form a basis for all preliminary cal-
culations.

The standard motor will give its full rated brake horse power
for one hour without heating more than 150 degrees above the
surrounding air.  This motor will not run continuously doing
this work without danger to its insulation, bat it may tempor-
anly, in starting or accelerating a train, take 100 per cent. over-
toad without injury or sparking, while the efficiency at this ex-
treme overload will remain high,  Such are 1ts peculiarities,

Our last problem is that of the distribution of power to our
railway system. It is seldom practicable to have more than one
power station, so it is always best to place the station as near
the centre of the line as possible, and feed in both directions.
Where the linc is short and traffic not heavy this can easily be
done, but when long, several methods may be used to maintaun
aconstant E, M. F. .

The *boaster” system is one which may be used where fuel
is inexpensive, and consists in placing a small series machine
on the long feeders, whase capacity is just large enough to supply
the losses and maintain a constant E. M. F. on the distant
trolley. ‘This may be carried to any extent, but it is not econ-
omical, as the extra wauts are all destroyed by the feeders and
do no useful work,

The alternating carrent method, by which the feeders are
charged with a pressure of 2,000 volts or more, and rotary trans.
formers used at intervals to reduce the pressure to 500 volts and
change the current to a direct one, is very good, but the regulat-
ing apoaratus is very complicated.

A more direct and practicable method, we believe, is to have
an armature wound for both 500 and 1,500 volts, with a commu-
tator on each side. This needs no separito exciter, and c¢an be
so desigtied as to regulate for the drop on the trolley feeders
as the load comes on, thus maintaining absolutely the full E. M,
F. so necessary for high speeds.

I have recently designed machines of this character and be-
lieve they will give better results than any other method pro-
posed.

I give below a table comparing the amount of copper neces-
sary in the feeders for a fifty-mile road, running trains of two
cars equipped with 100 1L P, motors, on a half hour headway,
eight trains in operation at all times, when fed from a central
station at 100 volts by the old method, and with 1,500 volts
using sub-stations with these direct current transformers,

RELATIVE AMOUNT OF COIPER REQUIRED WITH AND
WITHOUT ROTARY TRANSFORMERS.

Figures based on a 50-mile road, double track, 8 64-ton trains,
viach equipped with 2 100 H. P. motors, schedule time 25 miles
an hour, R of return 15 of total,

1 CENTRAL 1 CENTRAL 1 CENTRAL 1 CENTRAL
STATION. STATION. STATION. STATION.
Onlin:'\ry L0 2 Rotary Tranw 4 Rotary Train- 6 Rotary Trans.
I)isl)i?;}.:ﬁon. for'ilv_lcn 1,500 Volis for’tlx_lcu t,$00 Volts foqr_e: 3,500 Volts
Copper = 100, Copper« 48.7. Coppermay, 3. Copperes13.9.

The ideal system of transmission, however, is an alternaung
current on the feeders at high pressure, stationary transformers
at regular intervals between feeder and trolley lines, reducing
the current to 500 volts, and an alternating street railway motor
on the cars. But the last is not yet forthcoming, and while it is
possible to operate induction motors successfully, their tendency
to svnchronism renders them exceedingly low in efficiency when
run at varying speeds, and the controlling devices become very
complex,

However, we await the development of the motor, which will
enable us to extend ourinterurban railways into transcontinental
lines speeding ‘from ocean to ocean at 100 or more miles an
hour.

A successful trial trip was recently made over the newly constructed
clectric road between the towns of Waterloo and Berlin,

A proposal has been made for the construction of an clectric railway
from Port Hope to Bewdley, on Rice Lake, a distance of nine miles.

Notice is given that the Canada Switch Mnfg. Co., Limited, will ask
for authority to extend the powers of the company so as to cnable them
to engage in the manufacture, purchase and sale of all kinds of railway,
clectrical, chemical and contractors' supplies.

The London City Council have passed a by-law and draughted an
agreement under which the street railway system of that city may be
changed to the electric system. A special genceral mceting of the share-
holders of the strect milway company will be held on the 61b instant, to
ratify the by-law and agreement, and to take into consideration and de-
cide upon changing the motive power to clectricity, and to authorize the
increase of the capital stock of the company to $250,000 and the issue
of debentures for this amount.




June, 1895

CANADIAN ELECTRIGAL NEWS i,

PERSONAL.

Mr. G, W, Moss, Vice President of the Bell
Telephone Co. of Canada, died in Montreal on
May 22ad, at the age of filty-nine years.  The
deceased gentleman came to Canada from Lin-
caln, England, vpwands of 30 years ago, and
was for many years prominently identificd with
the dry goods trade.  He was held in highest
csteem by the business community,  1le had
been in ill health for neatly 20 years, At a
special mecting of the directors of the Bell
Telephone Co., held on the 27th ultimo, the
following cntry was ardered to be made on the
wminute hooks of the company ¢ ** The directors
record the death, on the 220d May, 18935, of
there honored friend amd associate, Geoa. W,
Muss,  Mr. Moss became a director of the
company in the year 1881, and served continu.
onsly and faithfully for fousteen years  Since
May, 1890, he has filled the office of vice-presi-
dent. e wasa man of remarkable intelli-
genee, of good business judgment, and wmest
genecous impulses.  [e took a most lively in-
terest in the welfare of the company and in the
plaus for its future development, in all of which
his advice was of great value to his associates
on the board, wheie his place will not be easily
filled.  The directors place upon their minutes
this teibute of their affectionate remembrance
of Mr. Moss and of sincere sympathy with his
fawily in their bereavement

FOR SALE

25 Arc Dynamo, Relixnce system, with wire, lamjr,
milleys, crosvanns, ping, etc.s cheap for guick sale,
Veite for peices, THOMAS. R. FOSTER, Tara, Ont.

SITUATION WANTED
/\DVERTISER HAS HAD SIX VEARS' EX.
¥

rerienoe in management of rail and trmmway trafe
fic (passenger and commodixg and would take charge
of this departinent, or sole charge of new or othier elec
tric line: energetic and capable; age 32; understands
how to work up business; best of refarences both as to
x%uiﬁly and chancter.  Address Box 124, ELxcTricar
Nkws.

()VERHEAD MATERIL

OF LATEST DESIGNS

Dounte Purr-ore,
ELECTRICAL DEPT.

[NcERSOLL ROCK DRILL CO.

164 St. James St.
e  MONTREAL.

PUBLICATIONS.

Que of the most vawable papers in the June
Arenais A Review of the Brooklyn Street
Railway Stuke,” by G. Emil Riclter.

The Canadian General Electiic Co. have in
press a new and mest claborate illustrated
cataloguc of thaair tmlway, lighting aud power
apparatus,

Itis reported to bie the intention of the C
I R, to constsuct an clectric tramway  from
Three Forks to Sandon and Cody Crecks,
B. C

Mr. T. Silvene, of Victotia, B. C., a loco.
motive engineer on the 1. & N, Railway, has
sccured A patent for an air brake, which i«
dectared by raileoad wen to be animprovement
on the Westinghouse air brake,  Mr. Silvene
has alteady recvived several handwome offers
for the purchase of his patent.

A pleasure park has been purchased by the
Kingston Stieet Raoilway Co. on the outskitts
of that city. A new branch line leading thereto
went into operation on_ the Queen’s Bitthuday.
The Kingston Street Railway i<in the hands
of an emerprising company, who furnish an
eacellent seevice, and itis the boast of the
citizens that the car equipment of the road is
the finest in Canada.

Dodge Split Friction Clutch

We clatm points of Superlority and Morit
« « o as follows . . .

Perfect Balance

Easy of Adjustment
Excellent Lubrication
Repairs Made Easy

Positive Friction

The Split Feature
Reasonable First Cost
Detachable Sleeve

WRITE fOR ILLUSTRATED CATALOGUE AND DTSGOUNTS

DODGE WOOD SPLIT PULLEY GO.

Office: 88 King St. West, Toronto

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Variations in speed de.
tected by fast running,
sensitive Governor Balls.
Gate movenient instantly
set in operation by clec-
tric current.  Quick and
powecrful action.

Write for particulars.

WM. KENNEDY
& SONS

Owen Sound, Ont,

G.C.ROBB CrigrENGINEER
A.FRASER Sec.Tres

CONSVLTING ENGINELRS

Heao OFrice TORONT

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisars
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GANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

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

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

BRANCE OFFICES:

1802 Notre ﬁamn St. - MONTREAL. Main Strest . - WIRNIPEG.
138 Hollis Street . HALIFAX, Granville Strest - - VANCOUVER,

Factories: Peterborough, Ont.

50 KILOWATT SET.

DIRECT CONNECTED GENERATORY

For Raillway and Lighting Service

- = MEAN e

Fconomy in Space
Kconomy in Power
Fconomy in Repairs

Sizes from 2%, to 1500 Kilowatt capacity.

Pleate mention the CANADIAN ELECTRICAL NEWS when corresponding wiis. i\:l:rortlsora
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CANADIAN GENERAL ELEGTRIG GO.

(LIMITED)

o | TALWAY
ELECTRICAL LIGHNTING

arparaTus | POWER
o = | MINING

The only successful systems for the long distance transmission of light and power are the

THREE-PHASE

AND THER

MONOCYCLIC

44— US8ING ——»

TYPE I INDUCTION MOTORS
INSULATED WIRES

L TRANSFORMERS
Weatherproof Types: F. and G.
Rubber Covered Oil Insulation.
Magnet Separate Iron Switch
Annunciator and Fuse Box.
Flexible Cord Highest Efficiency
Cables

Closest Regulation

C. G. E. ALTERNATING FAN MOTOR

Efficient e Compact ¢ Durable
Reasonable in Price

HIGH GRADE INGANDESGENT LAMPS

16 c. p. 25 cents each, net\ I tot of
24 « 30 “ T3 173 n lots of 100

or more,
34 119 85 119 119 (19

WRITE FOR OUR NEW ILLUSTRATED CATALOGUES OF RAILWAY, LIGHTING, AND
POWER APPARATUS.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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SPARKS.

An clectine lightng company 18 beng promoted at Sussex, N B 1l
1t s deaded to form the company, the plant wall be got ready for opera
tion hy the fist of September

The town of Hasungs 1s tohavemncandescent ight. A lscal company
has taken the matter up and Josed a contract for the necessary plant
with the Canadian General Llectnie Co.

Incorporation has been granted to the Ingenoll Plectne Light and
Power Cony Lamited, with a capntal stock ot $45,000.  The company
consnts of  Messrs, Stephien Noxon, John Gayfer, Alfred E Gayfer,
Henry Richardwon and George I Gayfer, of Ingersoll.

A special commnttee appointed by the Quebee city council to consider
and report on the offers of the syndicate tepresented by Mr. Beamer,
fur the sunmng of clectne cars thiough the sticets of the city, recom
mend that the company be required to make a deposit of $5,000 with
the ity trcasurer on a thirty years’ contract, that for the first three years
the company be oot required tu pay any pereentage of recepts to the
aty; that for the subsequent twenty two  years, the company pay
to the aty four per cent. un gross recapts, and five per cent. for the
remamder of the tenm of the contract, the francluse not to be an ex
cdustive one, and the contract to be renewable every five years after the
caguration of the thisty years for which st s onginally made ; the com-
pany to have three munths i whith to commence the construction of
eatenstons of hinesin any of the suburbs which may hereafter be anneaed
tothe aity ; the company’s work shop to be located i the aty of Quebec;
catsto ran between 6a m, and mudmght, or Junger ataspeed not aaceed
sng crht mules per b and the company s tu be tesponsible for any
damages resulting from neghgence or otherwise.  In winter time, the
company may, if st chooses, substitute slaghs drawn by horses. A
wmodel of the proposed cass is to be submitted for approbation to the
iy Eoganeer, and he will fix the number of persons to be carned in each.
All eapences of laying the rails, Nc., are to be bome by the company.,
The first track is te be completely finshed by January 1, 1897, and the:
whole line by June first, 1898, The pnce of a single ticket for adults
is fined at § cents, including transfers, and 10 cents afier 10 p. m. Re-

duced rates are to be gaiven to chaldren.  Six tickets are to be given for
25 cents, and  twenty-five for $1. Kach infraction of any of these stip-
ulations 13 1o be pumshable in the Recotder’s Court by afine not exceed-

g $40.

The Bell Telephone Goy

OF CANADA, LTD.
MONTREAL

MANUFACTURKS AND HAS POK SALK KVERY DEMCRIPTION OF

TELEPHONIC 555 ELECTRICAL APPARATUS

other

LINE_MATERIAL AND SUPPLIES.

Wil furiush tenders forsupplying Warchouses, Public Buildings, liolcls
and Dwellings with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS HOTEL, ELEVATOR AND
OIHER ANNUNCIATORS, HOTEL ROOM AND
| FIRE CALL BELLS, ELECTRIC BELLS, PUSH *
| . . . BUTTONS, ET( . .
Wil also furnish tenders to Cities, Towns and Villages for Fike ALARM
} AND PuLice PATROL SysTEMS,
' Catalogues will be furnished on application.

SALES DEPARTMENT ¢

|
i
' MONTREAL
| Bell Tclephone Budding,
‘ 367 Aqueduct Strect
TORONTO
Bell Telephone Bulding,

37 Temperance Street.

HAMILTON

Bell ‘Telephone Building,
Hughson Strect.

OTTAWA,
Hell Telephone Building,
Queen Street.

QUEBEC
Bell Telephone Building,
S John and Palace Strects

WINNIPEG :
Forrest Block, Main Street,

Do not be deceived

by those who claim ability to furnish you with a Lamp

“as good as the Packard,” for we are mn a position to

supply the Best Lamp made, and will prove our claims.

The “Packard” |

has been the standard for three years, and in their en-

deavors to make a sale, agents of other companies in-

variably make the above quoted statement.

Any efficiency desired will be given you . . ..

Get our prices on the “Packard" Transformer

PAOKARD ELEGTRIG 60., Ltd.

Manofactorers INCANDESCENT LAMPS, TRANSFORMERS, Eic.

- o .

. ST. CATHARINES, ONT.

Pleaso montion tho CANADIAN ELECTRICAL NEWS whon corresponding with Advertisars
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ROBIN, SADLER & HAWORTH

MANUPACBURERS OF

OAK-TANNED LBATHER BELTING

MONGREAL s~ TORONGO

PULLEYS - j=umsn

SHAFTING "S5zEa

HANGERS ™55
(™) WATEROUS

AHEARN & SOPER

OTTA WA, OINT.

- Wesrincnouse Evectric & Mrc. Go.
e S
SLON SPEED S R HEGTRIG RIIMY
L o s | B GoEs I M
st e i T
ol Nelon, R Equaliod by any other
- T
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c w HENEERSUN Manufacturar and Contracter ELEGTB]@AL SUPPUES

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

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARATUS, MODELS, PATTERNS,

LIGHT MACHINERY AND COMMUTATORS.

ELECTRICAL APPARATUS OF ALL KINDS REPAIRED.
S10RAGE BATTERIES, DOCTORS' AND DENTISTS' ELECTRICAL

APPARATUS AND MACHINERY,
ELECTRIC AND GAS FIXTURES.
ELectiic FAN MOTORS.

SoMOFFS FANCY AND MINIATURE INCANDESCENT LAMPS.

L44(C§‘!gxzm§”treet e
. MONTREAL

TORONTO
22 PRONT STREET EAST
Telephone 475,

“THE 4. ©. McEN MONTREAL

STEAM USERS

Destring the services of COMPETENT EN-
GINRERS of any class, can obtain
sober, {nutelligent and relladle
mess, dy applying to

CAMADIAN ASSOCIATION
STATIONARY ENGINEERS.

J. J. YORK, President, Board of Trade Build.
ing. Montreal,

T TFIRETPROOE ..

ROOFI NG

ILLUSTRATED CATALOGUE FREE

:’METALUC ROOFING Q’

AA wmcwﬁrm TO RON

THE WESTON FLUE SCRAPER

Patented April a4th, 1804,
163t ‘hare (dv pRUNIg

< SOMETHING NEW!? D&

TO those who use steam power the above scraper fills a long
felt want, and will be a very welcome improvement on the
class of flue cleaners now on the market.

Those who wish to obtain clean flues, with least difficulty
cannot do better than order a Weston Flue Scraper.

GCHAS., E. SANTQO,

United States General Manufacturer’s Agent for Cansda,
LONDLON, ONTARIO.

THE BABCOCK & WILCOX

YWater Tube

SLEAM

HBAD OFFICB:

415 Board of Trade Building, Montreal,

WM. T. BONNER, Genenat Acewr ron Ganana

Shogrs at Eellevwille, Ontarxio.



