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CANADIAN ELECTRICAL ASSOCIATION

PROCEEDINGS OF THE THIRD CONVENTION,

THe third convention of the Canadi: Llectrical Association
opened at 2 o'clock pm. on Tuesday, Sept. 12th, in the
Directors’ Hall on the Industrial Exhibition Association’s
grounds, Toronto. An hour previous the Executive Commiittee
met and elected a dozen new members. Mr. J. J. Wright,
President of the Association, presided at the executive mecting,
and also at the subsequent meetings of the Association, At the
latter there were present the following members :

J. J. Wright, K. J. Dunstan, C. H. Mortimer, John Galt, CE,
A. B, Smith, W. A, Tower, Frederic Nicholls, J. H. Armstrong,
W. A. Martin, E. B. Mernill, T. R. Rosebrugh, F. C. Robertson,
W. A. Johnson, J. H. Kammerer, Hugh Neilson, F, C. Stan-
nard, H. P. Dwight, A. M. Wickens, Norman Smith, C.E.
McManus, John Langton, W. J. Jones, Chas. Dwight, W. T.
Rutherford, H. F. Dennis, Jas. A, Baylis, F. J. B. Seaver,
Toronto ; L. B. McFarlane, F. Thomson, John Carroll, D. A.
Starr, Montreal; B. J. Throop, R. G. Black, Geo. Black, D.
Thomson, W. F. McLaven, Hamilton; H. O. Fisk, A. C.
McCallum, J. S. Knapman, Peterboro’; A. A, Wright, C. H.
Wright, Renfrew; John Yule, Guelph; J. Il. Thompson,
Ottawa ; E. Carl Breithaupt, Berlin; Alev, Taylor, Edmonton,
N. W.°L.; R. G. Moles, Arnprior; W. G. Fraser, Petrolca ;
Alfred C. Lavelle, Kingston; \WW. B, Evans, Napanee, H. W,
Kent, Vancouver, B. C.

The convention having been called to order, the President de-
livered his address as follows:

PRESIDENTS ADDRESS.

GENTLEMEN OF THE ELECTRICAL ASSOCIATION: It has
again become my pleasing duty to meet you in Convention
assembled, and at this our annual session to congratulate you on
+he progress we have made as an Assaciation and on the success
which has attended our efforts to advance the interests of the
clectrical fraternity.

It is not nccessary for me to claborate any platitudes on the
wonderful progress beiny made™i7 the utilization of electricity.
This s evident enough to tipress even the most thoughtless.
The muluphlcity of electric cars on our streets, the tele-
phones 1n our houses and the electric motors in our workshops,
arc clogquent realiies that impress the fact upon our notice.
Apart from the rap:d increase of what may be termed the stand-
ard uses of electriaty, the most notable development appears to
be in the increasing use of alternating currents, cspecially of
higher tension than bas heretofore been considered practical or
advisable. The usc of these currents for purposes of light and

ower will increase with the advent of a practicable motor, and
1t 15 possible n the near future that current_for arc and incan-
descent lighting and motive power will be distributed from one
source of supply. The chiefobstacle to a complete and compre-
hensive distributing system is the difficulty in running these
gencrators into the mains in multiple arc, though cven in that
linc what is now experimental may become in the near future a
practical method of operation. \We are looking for further
developments on this lin™as it appears to be at present the
most promising fict for the enterprising inventor. After the
consideration of the various papers that will be presented for

discussion the most important duty of this convention will be
the election of officers to administer the affairs of the Associa-
tion for the coming year. I would like to remind you of the
inportance of this duty. “The continued success of the Associa-
tion depends on a judicious choice. On your part you should
endeavor to sclect progressive, vigilant men, prompt to grasp an
opportunity as it presents itself and with ability to use it to the
best advantage. On the part of members who may be chosen
to take part in the administration of affairs, I would urge upon
them to accept the honor attached to an executive function sind
to do their best to attain success along the lines laid down, hut
on no account to accept an office unless prepared to give proper
time and attention toits necessary dinies 1 also wish to 1m-
press upon the miembers of this Association, f they would be-
come a power for uscfulness, the necessity of taking hold of
questions as they arise and dealing with them on new and
original lines. It is the duty of an organization of this calibre
to lead, not to follow, Iam still hoping that you will take in
hand and endorse with your authority a standard of illuminating
power for arc lamps, onc that shall be recognized, in this
country at leasr, as authoritative and final, and shall be referred to
as the Canadiai:  Electrical Association Standard.  1f this had
been done at the Hamilton convention when first proposed, we
should have led the world. ‘Theopportunity still exists, however,
as_the Chitago Congress fnled to take definite action. Tt still
exists, though not to the exclusive extent that it might have done.
It will not do to be satisfied to fall in at the tail of the proces-
sion and take a back scat as we did, simply because the cross
roads village of Podunk has had a four ampere system palmed
off on it for 2000 candle power. If we are to adopt no-aing but
American ideas, or Chinese ideas, or antediluvian ideas, we may
as well cease to exist and let other people do our thinking for us.

It will not be out of place, ; think, to refer to the most recent
scheme that has the use of clectricity as an important factor in
its development. I refer to the “wmultum in extenso” the
Hurontario ship canal. 1 meation this because of the unbounded
opportunitics it is to open up for electrical operations. The
power to be developed, I think it is a million horse power, would
appear to offer unlimited possibilities. Of course if the flow of
water down the canal to produce all this power made such a
current that vessels could not sail up it, that would be a minor
consideration. Perhaps a portion of *t = power could-be turned
into electric locomotives and made to tow the vessels u
against the stream. It might not be quite salubrious to drin
the water after it had been well greased by the refuse from the
many vessels that are expected to use the canal, but that also
would be a minor consideration. We might again suggest the
use of electricity in the forin of a slight axldendum of Jersey
lightning if it was found that too many microbes were disport-
ing themselves to the square centimetre. 1t is unfortunate that
more details are not forthcoming as to the method of combining
the various uses of the canal, so that we should not be compelled
to speculate how it is all 1o be done. The necessity of much
electrical transmission might be avoided by building the canal
as nearly level as might be, so that all the fall would be at this
end where the power is wanted. True there would be the tri-
fling drawback that the lower twenty miles or so of the canal
would have to be built on trestles, but as probably nothing is
impossible to the mind of the enterprising projector, we confi-
dently wait the development of the scheme.

You will have before you a Report of the Commitiee on
Statistics. It is to be regretted that the returns are not more
complete, but sufficient has been gathered to be of considerable
nterest. It is probable that when the different concerns realize
that this information will be a benefit rather than an injury to
their interests, the returns may be made more full and compre-
hensive.

store proceeding with the business of the convention, I wish
to express to you my deep sense of the honor conferred upon
me by my election as President of this Association during the
last two terms. If 1 could express in words how much my abili-
ty to serve you has fallen short of my will, I would do so, but
you may rest assured that the two years of my incumbency will
remain as a pleasant recollection to the end. I hope that my
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successor in office will find lus paths as pleasant and his bunlen
cqually light,
SECRETARY TREASURER'S REPORT,

During the half year which has clapsed since the last con-
vention of the Association held in this city, the attention of the
exccutive officers has been largely engaged in making the
necessiury preparations for the present meeting. At an execu-
uve mecung held un the 1;th of May, the place and time of con
venton was consulered, and it was decided that of artangements
could be made with the Exlitbition authorities, it would be advis-
able that it should be held during the second week of the Indus.
tnial Exhibition, and on the exhibition grounds. ‘The courtesy
of the Eahibition manigement has made it possible to carry out
the pruoposed arrangement,

As the result of a discussion of the subject of an clectrical
exhilntion to be held simultancously with the sessions of the
convention, 1t was deemed wise that the Association should not
assmne any responsibibiiy 10 connectign therewith, but that
manubacturers should beinvited to exlubiton thewr own account.
The dwplay which the inanufacturers have made in response to
this invitation 1s most gratifying to the Association and credit-
able to the exhibitors,

An wmvitation was extended by the Execuuive to Mr, Nikola
Tesla to dehiver on the occasion of this convention a popular
lecturc on Electricity. Lt is much regretted that Mr. ‘U'esla felt
unable to accept.

In response to the invitation of the Executive, the gentlemen
whose names appear on the programme very kindly consented
to prepare papers for this Convention. In variety of subject
and ability of treatimeny, it is believed these papers leave little
to be desired, and that their authors will receive the recognition
wltich their valuable services on behalf of the Association menit.

Somc nteresting data regarding the electrical industries tn
Canada has been collected by the Commuttee on Statistics ap-
Kuinlcd for that purpose at the first Convention, and will be lad

cfore tlic Association at this meeting.

‘To Capt. Carter, Mr, W, A, Grant, manager of the Niagara
Falls Park and River R+lway Co, the Niagara Navigation Co ,
the Niagara Falls Business Men's Association, and Mr. Bur-
bank, chief engincer of the Cataract Construction Co., the
thanks of the Association are due for the pleasant and profitable
outing which is in prospect on ‘Thursday,

Duting the past year the membership of the Association has
incrcascfi from 109t0 133.

‘The following is a statement of the receipts and disburse-
ments for the Association year ending 315t May, 1893 :

Recerpts.
Cash on hand, Juneist, 1892.... .vveevr o ... cou.. $ 20 2§
Cathin bank o 0 " Liiiiiiiiiiiiias aenn 199 69
41 active members' fees. ... cene ceeeess 20§ CO
14 nssociate members fees | .. . 28 oo
Ralance of active fees for W. A, Tower, J. H. Greer, E,
B, Mernll and Geo. Sadler. ... ... Ceeeeserenanant 12 00
Cheque from Bell Telephone Co........ . 235 00
v G N, WL Telegruph Co. ..., .. 3§00
$5t
Disdursements, sts &
Eapenses of Convention at Hamilton. .. ..., $ G4 00
. . o ioronto. . . 61 oo
Useof chans . ., e eee e e $1 00
Daily papess, €1C.eiiivnesirnceres sevienians 70
Fee to waiters . . . 6 oo
Fee o catetaker 5 o0
G. S, McConkey, .. . 47 ©
Rent of Walker flouscroom . . . .. 2 oo
Reporting proccedings at Convention at flanulton. ..., 20 00
Repotting proceedings at Convention at Joronto, ..,, 30 35
Grant to Becretary . te- see o .e. 2500
Postage . . e i e eese .. 128
Panting am{ Statonery .., S & T § §
Certificates and badges ... ... . . . ... 32 40
Reguster, stamp and receiptbook . .. . . ... ...l 2 65
Exchangeon ¢heques. . . . .. . L e ... . 35
Cutton sign . C e e e s ahe 350 41T 76
103 48
June 131, 1893, s1o3 4
Cashonhand. ... cievveiernrennns . esseds $ 670
Cashists Merchamts . ... L .. L., g7 18
§to3 48

Since the first of June last there have been received 33 active
members’ fecs and 13 associsie members' fees, making the cash
balance at the present time §275.23. The fees now due and
unpaid amount to $245.  Members who have omitted to pay
their fees tor the present year are urged to hand the amount to
the Treasurer at as carly a date as poe-sible.

The 1cpoit of the Comnntee on Statisties was tead by M,
Yule. The report was stated to be wcomplete owing to the
faulure of 2 number of clectne companies to respond to the com-
nnttee’s request for information.  In view of this it was decided
to accede 1o the committee’s request for an cxtension of time in
which w colied. fusther data necessaty to complete the report,
and m e meanume that the incamplete figures should not be
made public.

The I'resident then called for anything under the head of gen.
eral business which members nught desire to bnng forward,

There being no response, he called upon Mr. F, C. Robertson,
who read the following paper:

SOME OF THE CAUSES OF INTERRUPLION TO TELEGRAPH
CIRCULTS.
RY P. C. ROBRATION.

A telegraph systemy, with its lines stretching over country in different
directivng, connecting cittes, towns and witlages, 13 to some extent at the
mcrc{ of the clements, with its Iatterics, instruments and  wires, it is con.
stantly subject 1o distutbance fiom vanous aases,  The sulistance of this

apet s & buef dmirlion of sumic of the commun furms of interruption
’usunlly culled ** troubles ™'} which are expetienced on telegraph circuits.

‘The troubles usually met with it the operation of telegraph circunts are of
three kinds, and are known as ** the break ™ {or open), ** the ground,” and
* thecross, I'he circuit ts sald to be  open™ when its continusty is broken
and the curient prevented from circulating, ” grounded ™ when there is an
abnormal clectrical connection between the ground and the earth, and
* crossed ™ when the line is in connectivn with another line upon which
thete 13 a current of clectrlcity,

A circut may be opened in varnious ways, for 1ostance, by the breaking of
the hine, brenking of the miagnet wire of u relay outside of bobbin, a lvose
cunnection at a binding post, displacement of plugs in switchboard, or by a
key beng accidentally left open. A break ia the line wire genemlly occurs
dunng very cold weatlier whea the wire is contracted by the low tempera-
ture, causing a greater strain in 11, and is often found nt a point where the
wire had been kinked, or at a jont which in making bad been 1wisted so
tightly as 10 cause the wire to be partially severed,  Breaks are {roquenily
sl by iree falling on the ling, which usually takes place during a violent
wind sturm, alihough sometimes through carclessness of woodmen in felling
trees.  Sleet storms are very destructive to the lines, owing to the exvessive
we.ght due to the ice ndhering to the wires, which frequently causes them to
break, or the alignment to become distorted. Poles catrying a large number
of wites have frequently been known to brenk down under the extravrdinary
weight due to tce on the wires,  Sleet storms general over a large wrea of
country, of such severity as to damnage linc, ate fettunately of e occur-
rence.  The cucuit is sometimes found to be open in an oftice, and might
be traced to a broken connecting wire, Lroken telay wire, loose Winding
screw, but mote frequently to an open key, or a plug out of position in
switchboard,  The arcuit is sometunes found to bx open in the battery,
due to a jar breaking and aliowing its solution 1o escape, a zine fulling from
its hanger to the bottomi of the jar, or the wire connected to the copper
clement becoming detachod, “Lhere is a kind of trouble which takes the
form of an extraordinary and variable resistance in circuit, which is some.
tmes met with on old lines, the source of which usually s a rusted joiut,
or a joint on a portion of the ine in which thercis no tensile strpin,  During
dry weathier these joints cause the resistance of the wite to be much
:rcrc_a;«l. but dunng a rain the joints become wet, improving their con-

uctivity.

Grounds on the wires are of more frequent occurrence than breaks or
crosses, Al pround faults contain more or less resistance ; when the resiste
ance of a fault is very small, the connection of the line with the earth caused
thereby is comparatively perfect, practically dividing the hine at that point
into two clrcuits and preventing the current fiom the battery at either end
of the line from passing further than the fault, but when the fault contains
considernble resistance the connection with the earth caused thereby is not
sufiicient to prevent a portion of the current from cither hattery from passing
the point of malt, the wotkitg margin of current being that which finds its
way past the point of fault  ‘he circuit in such case is not totally inter-
rupted and signals may Lo _schanged between ternunal offices on the
circuit by properly adjusung the teceiving instcuments. Such a fault js
called a ** partial ground,” or nwre commonly termed an ** escape.*’

Although **single ™ (or simplz=x) circuits may be worked faitly well with
a vonsiderable and varying escape on the line znslhc:\dju;xmcm of receiving
instruments can quickly be changed by the operator to conrespond with the
variations of the current), quadruplex circuits cannot be worked success-
fully under the same conditions ; the varying cscape cautes the balance of
the instruments to become distutbed, producing a mutilation of the signals
on the receiving instruments,

A large percentage of the number of grounds which occur are found
cither on the lines in the towns through which they pass, or in the offices,
only a small proportion being found on the lines in the country, The wire
coming in contact with a forcign wire, such us a telephone, call bell, orguy
wite, is a very fiequent source of the trouble, though the circuit is very often
grounded at the switchboard duning a thunderstorm by lightning fusing the
metal at the air.gap of the lightning arrester in passing over to ground.
Partial grounds, or escapes, are often due to the wire touching the branches
of trees, and are more susceptible during wet than diy weather, the effect of
the moisture beit g to magnify the escape.  Highway lines are more subject
1o escapes of this kind than lincs located on the nght of way of a railroad,
owing to the numerous shade trees which they encounter and the difficulty
expesienced in keeping them trimmed tofclear the wires; owners of the
trees as a rule object 10 any extensive cutting of limbs which would tend to
disfigure the appeamnce of the Urees, consequently to maintain a clearance
the branches have to he frequently pruncd, If this operation were neglected
for a long time the effect would be manifested by the insulation of the line
detentorating,  In cases where trimming cannot be done, in order to clear
the linc 1t becotnes necessary cither to replace the poles by Ligher ones, so
that the wires will pass above the tops of the trees, or to divert the line by
setting the poles out.

Crosses are not of such {requent occurrence as grounds, and in many
cises occur through some matenal defect 1n the condition of the lines,
Wires become crossed usually duning the previlence of a wind storm, which
causes them to sway , at long stretches, cspecially where the wites happen
to be slack they more easily cross. Frequently crosses occur in consequence
of a pin or tic wire breaking at an angle in the line, an insulator working
toose and raising, or a pin being pulled out of cross-arm at a dep cssion,
altowing the wire to depart from its parallel positon telauve 1o the olher
wires. Crosies caused by a picce of smail wie or other metalhic object
being thrown amongst the wires often occur, and on account of its obscunty
we cross is with ditficulty found by the tineman. I know of several in.
stances where wites were found to be purposely vonnected with a picce of
tine wire (evidently by persons bent on nusclinef), in such a manner that the
tine wite courd nAt bie scea from the ground, kventualy in cachs case a
galvanometer test was made and the cross approximately locnted , the lines
man sent ¢t 1o the supposed locality of the irouble was obliged to climb a
number of poles before linding it )

\When the nature of an tnterruption 1s such that the trouble docs not re-
main on the wire constantly, but comes in and disappears agam at intervals,
waisaafleda  swing, and when the intervats are long aud the Jeogth of
time the trouble remains s short, the wtamuption, though of not so much
consequence as regards impeding the woitking of the line, is more difficult
and slow to locate than if the interruption were constant.

When two or more wires are crossed one of them can be cleared by open.
ing the others at stations on each side of the cross.  In case a through and



P

October, 1893

CANADIAN ELECTRICEL NEWS : 159

a way wire are crossed it is custoivary 10 clear the through wire by opening
the way wire at the stations between which the cross occurs in such a nun.
ner that safid stations may have communication on the wuy with their re.
spective terminals and intermediate oflices.  Such an armngement s
accomplished in the following manner : Suppose two wires. number 1 and
2, running west from terminal station A 1o terminal station I, nre crossed
between way stations B and C, of which B is cast and C west of the cross,
It is required to clear No. 2 {the through wire) and ground No, & {the wav
wire), so that B onn work with A nnd 5 with 1) respectively. B opens the
west end of No 1 wire at the switchboard and grounds the east end with
insttument 1n circait oast of the ground, L opens the east end of Nov 1 at
tus switchboatd and grounds the west end with wstmments a circui west
of the ground, thus that part of No. t between stations B and C will be
** dead,” causing no interference with the working of No. 2. At the same
time the circuit in the poartions of No, 1 between A and B and between C
and D, will be closed by mcans of the ground connecuions.

Lightming coursing the wires ducing a thunderstorm hasa strong tendency
to do dmicage to the instruments, and were 1t not for the presence of that
valunble armogement called the **lightning atrester” {which forms an
adjunct to modern cut.outs and switch.boards), many relays would be
burned out.  Hefore the hghtning arrcster was invented the custom was to
cut out the instruments during a thunderstorm, but now 15 considered
quite sale (o leave the instruments cut in, regardless of the storm, where the
awitch-board is provided with this protection, and it rarely happens that a
relay is found to be damaged by ghtaing, The tendency of lightning 1o
do damage is not confined to the instruments alone, poles on the hne inthe
cuuntry being shattered and cross.arms splintered.  In this connect on it
may be apropos to remark that the custom of miodern hine buildets to pro-
vide the poles at intenvals along the fine with ground wires miny be regarded
as commendable, the arrangement appears to give good resubts an the
capacity of lightning-rod protection to the poles.

Oftice main wires, especiaily if insulated with paraflined cotton covering,
whete allowed to rest in contact with a gas pipe or grounded object, arc
ltable to become grounded by hghtning penetrating the insulation and car.
bonizing it in its path, producing a conducting medium and creating a per.
manent connettion between the mam wire and grounded object.

During the brilliantdisplay of lununous streamers exhibited in the heavens
occasionally. and known as the Aurora Borealis, the telegraph circuits
throughiout the continent ‘are more or less nffected by carth currents, which
become 3o severe at imes as 1o entirely interrupt communication.  These
carth currents constantly vary both 1n intensity and polinty, making 1t ime
?ossnble to keep the instruments adjusted on circuits having an earth return,

t may be of interest to mention that some tests were made by Mr, Wilham
Finn, of the Western Umion Telegraph Company, on a No. 6 gauge iron
wire 213 miles long, extending from New York to Boston, during the mag-
netic storm of July 161h, 1893, which showed that the ubnotmal current tn
the wire reached the strength of 133 witlampetes, and the maximum differ-
cnce of potential of the earth at New York and Boston was 493 volls—such
a high voltage had not been obiserved dunng any previous storm. A wire
can be worked during a magnetic storm by disconnecting the ground at
cach end and substituting a wire return instead, thus forming a metallic cir-
cuit. 1 beg here to state that a quadruple« circuit arranged with a metalc
return was successfully worked by the Canadian Pacific Telegraph Company
beiween Toronto and Montreat during the magnetic storms of last year,

The foregoing mentions only a small portion of the troubles to which
tcl(e’grgph circuits are subject to eoumerate all would occupy much space
and time,

In conclusion I beg to mention a few conditions which, when complied
with, have a tendency to prevent trouble to a great extent.  Theline should
be constructed 1n a substantial manner, only first-class material being used,
Poles should be sufficiently stout in proportion to their height, set well 1o
ground, placed close cnough together to render the spans not too long, so
as to well support the wires and to prevent them from crossing, At corneis
the stretchers should be much shorter, the poles well braced or guyed,
double cross-armicd nnd straight grauned pins used. ‘The wires should be
stretched tight and the joints soldered. At crossings of other lincsit is best
to go above them, butif this cannot be conveniently done, the wiresin pass-
ing underneath should have 2 good clearance and “be protected by guard
wires Lo prevent other wires from falling on them. Ata low point in the
line where there is an upward strain the pins should be pailed in, and loops
or hooks secured to cross arm over each wire so as to catch itin case it
should raise through an insulator coming off pin or a tie-wire breaking.

All limbs of trees hable to come in contact with the wires should be re-
woved.  Special attention should be given to the wires in cities #nd towns
to guard against crosses with electric light or milway circuits.  Office cut-
outs apnd switch-hoards should be provided with lightmng arresters, and the
wires where they enter terminal offices be suppiied with automatic line
opencrs to act in case & cross with un electric or trolley wire oceurs, For
inside winng it 1s preferable to use wattrproof insulated wire, but if
paraffined cotton covered wire be used, it should not be laid in grooved
boards, but secured by cleats and placed where it will be free from moist-
ure, and where the insulated covering cannot become abraided.  The bat-
teries should be placed in a dry place easy of access for frequent cxamina-
tion. Binding screws should be examined occasionally to see that they do
not work loose. A wigilant and industrious lineman will prevent the occur-
rence of much trouble by frequent and careful examination of the linss in
his charge, making repairs promptly when required and keeping the lines
generally in such shape that the apparent liability of their becoming inter-
rupted is reduced tp the minimum,

DISCUSSION. .

Mr. A. B. Smith expressed his satisfaction with the paper,
but the writer had not touched upon some of the interruptions
to which telegraph lines are subject, such as those occasioned
by electric light and trolley wires. He could not heip thinking
while hearing the paper read, of the old days before these sources
of interruption existed, and how much easter it made things.
Many would be surprised to learn that in the large offices during
lightning storms the instruments were not cut off, notwithstand-
ing which it was very a rare thing for them to lose an instrument.
He heartily concurred in Mr. Robertson’s remarks regarding
paraffined wire, he was himself of opinion that it should be ab-
solutely prohibited.

Mr? Nicholls said the thanks of the meeting were due the
last speaker for his efforts to set the ball rolling by discussing
the p::ipcr, and thought Mr. Smith might go further by giving
some data with regard to what was a new adaptation of elec-
tricity in this country. He understood that the G. N. W. Tcle-
graph Company had discarded batteries in its Toronto office,
and was now running the telegraph instruments by means of
motor generators. The problem had heep a most interesting

onc theoretically, and he felt sure if Mr. Smith had not time
now or if the subject was too intricate to be disposed of in a few
words, he would favor the Association at some future time by
rrcp:\ring a paper on the subject, which he felt sure would be
eard with ¥rcnt pleasure.

Mr Smith said that some remarks of his on the motor gener.
ator, which was now really becoming an old subject, would be
found in the report of the last convention.

The President suggested that Me, Smith might mate the
membets of the Assuciation to mspect the system now nsed.

. Mr. Smith expressed lus entire willingness to do so at any
time convenient.

Mr. Nicholls inquired how many thousand batteries were dis-
placed by the two small moturs in use.

Mi, Smith replied that they had been using about 2000 cells,
but that was very small. In Buffalo they had somecthing hike
15000 cells, and he would undertake to do their work with the
same plant in use here. ’

M L. B McFarlane, referring to that part of the paper in
which was mentioned the working of & quadruple ascant arrang-
ed with a metallic return, said he thought that was the first
time it had been successfully accomplished in Canada. [ he
remembered correctly, it had been done not only between
‘Toranto and Montreal, but between Winnipeg and Montreal.
‘This was somcthing quite new in telegraphy, and he thought
much credit was duc to the C.P.R. people.  The interruption
caused by the magnetic storm was so great that they were uu-
able to_work their ordinary lines, and they sent a man north of
Lake Superior to make tests, and succeeded in working the
system. This afforded them great relief, and cnabled them to
work their lines when they could not have done so under the
ordinary conditions. It was also stated in the paper that a wire
could be worked during a magnetic storm by disconnecting the
ground at each end and substitwting & wire return, 1t had
always been held that that was possible, but he believed that in
the last storm it was found meflectual, and therefore some
other wmethod would have to be found. He had much pleasure
in moving a vote of thanks to Mr. Robertson for the very valu.
able pager he had contributed, .

Mr. Black in seconding the vote, said very many of the mter-
ruptions spoken of were duc to causes of comparatively recent
onigin, There had been a ume when such a thing as switch-
boards and lightning arresters were rare. .

‘The vote of thanks having been carried, the President intro-
duced Mr, A, C. McCallum, of Petetboro’, who read the follow.
ing paper i— .

TURBINE WATER WHEELS,
BY A. Co M'CALLUS, M. X.

Turbines when correctly designed and constructed are by far the most
efficient motors for the utilization of water power, and on account of their
comparatively small size, moderate or high speed, regulanty of motion and
the slight amount of gearing .equired, ate supertor in every respect ta the
ordinary water wheels of the overshot, breast, &c., class,

‘The turbine water wheel was the invention of Fournceyron, of France, in
1827, and was introduced into this continent some time later by Mr, Ellwood
Moeris, an engineer of Peansylvania.  Since that tme there have appeared
before the public numerous varicties nf turbines, cach inventor cluming for
his whee! improvements over that of his predecessors.

‘There are many types of turbines, good, bad and indiffesent, so that in
the choice of one we should not be guided sclely by catalogues representing
one particular design.  Many turbines g ve fair or good Yesults when work.
ing under the full supply of water, but the majority are nearly uscless when
working at part gate, at say below halt gate, hence on sucams subject to
tluctualions it becomes a matter of primary importance to select a motor
that will give & high cfficiency not only at full gate opening, but also at all
stages of gate opening. .

A wirbine water wheel consists essentinlly of a ring to which are attached
curved wvanes or buckets, arranged umformly round the circumference,
revolving ona shaft to which is keyed the hub or boss of the ning.  This is
encircled by a case in which are placed the chutes or guides, and by means
of which a whitling motion is imparted to the water, over this case is placed
the dome, or covering of the wheel which, together with the short suction or
draft tube in which is to be found the step upon which the whecl or runner
18 carried, go to make up the wheel.  All turbines arc made more or less
after this fashion, and yet there are hundreds in which the difference is only
slight, and yet the percentage of useful cffect developed by them, when
under test, has shown fiom 40 to go per cent. of useful cflect, and from the
fact that most streams in our country are subject to Huctuations in the
volume of water, it is necessaty that in placing tuibine wheels from which
we derive our motive power, that we place a tutbine capable of developing o
high percentage of uszful effect whether working at part or full gate.

Allturbines o far as the bohaviour of the water in them is concerned,

Lelong to one of two systems  1st. That in which one works with all its
parts entirely drowned or full.  and. That in which free deviation of the
water, and the adnussion of air to the buckets is required for the proper
working of the wheel.
. These systems ot clusses are known an.ong tuthine water wheel builders
as reaction wheels In the furmier, and impulse «n the laiter.  In teaction
turbines it is required thot there be a continuvus fluw of water to the
buckets of the wheel, and they can be successfully used with a draft or
suction tube, which in many cases, overconies obstacles to the successful
working of the whecl,

In 1k » case of impulse turbines the buckets are only partially occupied by
the water passing through them, the atmusphere has frce acess to the
remaining space, so that the feed to the wheel always takes placc under
atmospheric pressure. Usually both reaction and impulse wusbines are
grondcd with guides or chutes, from between which the water enters the

uckets of the wheel, and by means of which the water 15 causca to enter in
the desired direction.

All modern turbine water wheels are constructed after one of three types,
or of some combination of these types. They are  1st, The outward flow
wgcc}s. 2nd. Inward flow, or centre discharge wheels,  3rd. Pamallel flow
waecls.

In the outward fow wheel of which Frurncyrons reaction wheel s the
earliest type, the water fluns usmlly through a fope ot condiug, and s
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diverted from its course In nn outward direction by means of fixed guides of
from the axis of motion; the form of these guides gives the water a whitling
motlon upon entering the wheel,

In the inwird flow the water flows first in the direction of the axis, vsual
1y downward, and is then diverted by fixed guide blades Inwardly or towants
the axis of motion, the fixed guide blades giving the water @ whicling motion
as it enters tbo wheel.

{n the paratie! flow 1ype the water moves parallel 10 the asis of motion
befure and after it passes through the wheel, the fixed guide blades again
imparting a whitling motion o the water.

ese types of whicels ate bt ilustrated; In thefirst case, that of outwand
flow wheels, the Pouencyron wheel may be taken; there have been many
nodifieations made upon this wheel, but they are atl of the same, and the
sume principle applics to nl)  ‘This type tinds its greatest field in France
where it originated. and is not used with a draft tube.

17 the second case, that of inward flow or centre dischatgze wheels, the
* Rose.” the ** Francis,” ** Centre Vent * wheel and others—in this type of
whee) the guides or chutes have simply changed places with that of the
wheel, the former being placed outside or concenttic to the latter. From
this type of wheel has developed that of the cowlnned or mixed {low
tuehines, in which the previously named systenis are combined. tis ensy to
sec how this has taken place. for by a continuation of the guldes Into that
patt of the wheel where (he wiler assumes a vertical ditection, the
radial flow is changed to that of an axial fow while the water is in the
breckets, instead of after It has deft them, and it s of this type or combination
that the leading American wheels are built, und of which class anything
I may say will mostly be directed.

In"the third cuse, that of parallel flow turhines, this type {s gencrally
Nustrnted by that of the ** Jouval,” sonamed alter the engincer who first
introduced them; they are more extensively adopted in Kurope than any
ather type of reaction wheel, .

The adoption of the combined oe nuxed flow turbine, by Amencan
engincers, would appear 10 be caused by the large volunies of water at their
dispdsal.  Fonnomy of witer was sccond (o that of first cost of the wheet,
and yet their principal alm has been to consiruct a turbine of the smallest
posaible diameter. and yet develop the largest amount of horse power for
the amount of water consumed  How far they have succeaded in thists
shiown by the efficlency course tnble exhibited,  Impulse turbines scem to
have been discountad by Amenican engineers and such 1s perhaps ductothe
fact that reaction wheely, when running at their best sible speed and
using the full volume of water for which they were designed, develop a
better percentage of uscful cfiect than that by the impulse type of wheel.
Each of those classes of wheels have their uselul spheres, and to poiat out
which | am afraid would take up too much of your valuable time,

One of the important faatures of n turbine water wheel {s the curves or
forms of the buckets, and in the construction of which it must be confessed
that the American inventor's blan can only be ca’ied that of the *‘cutand 1ry™
method, while the curves of wheels constructed in llurope have been mainly

fected by careful study and mathematical reasoning, the resuh of which
3. that the guides and Luckets are of the best shape in the type of wheels
they build there,

In the case of an American engineer, should he ook to the works of
Rankin, Weistiach, Bresse aad athers, for suggestions that would help him
in the construction of n wheel, he wonld look in vain. In the construction of
turlnne wheels the bucket shapes have depended entirely upon the whims and
notions of the inventor e mukes his wheel after his idea, hns (€ tested
aguinst someold timer; changes are perhaps made first so one part and then in
another, and 30 on until the wheel 1s brought to a stage of ocrfection satis.
faciory to the engineer or fnventor.  From results that have been obtained
from wheels of alt shapes of buckets, that shape in which the bucket at its
upper part recedes from the water, gradually curving downward, and then
receding backward in a direction at aimost right angles to that of the bucket's
upper form, has given the best results, and wheels with the deubl~ Lucket
device do not attain the same proficiency.  In a versical sxction of R bucket
of this kind. the line of the bucket facing the water or termed the receiving
side would Le somewhat grabalic in shape, the buckets would be so plicld
upon the hub or cone of the whenl as tobe almost tangent to that body.
The discharging point of lhe buckel or lower part, and in which the reaction
of the water malnly takes place, is so made that the water in dlscbani(ng
from the bucket wilkbe delivered in greatest volunie from the onter radii of
the wheel.  ‘The back of the bucket at lts top part requites the placing of
what is termed o * Y, this peevents any water from being lodged there
and carticd round by the wheel, which would be simply toad carried for no
purpose although such might not be much, The idea of forming the bucket
with a downhward curve is that the friction of the water passing downward
againgt the huckets ss helpful, together wath that against the cone upon
which the buckets are placed, in easing the weight of the siep upon which
the wheel is curned; whoels constructed after this fashion are sot troubled
much wth steps that burn out, a source of great annoyance to the user of
such wheels as this occurs In Buckets in which the upper ran presents a
vertiaal plane to that of the inflow, have often proved to be injurious to the
wheel, breause of the {act that the friction of the water acts upon the bucket
in a contma dirvctica to that in a bucket where the top part iscurved ina
direction 1o the moticn of the water.

Wheels with buckets constructed upon the former Jines have made the
best tests of any kind yet made.  We have the *“Victor,” ¢ Hercules,” &c.,
which have developed ln sizes of wheels of from 157 10 487 diameter,
from 83 to 89 per cent, of uscful effect, and when it is considered that many
wheels do not develop more than 6o per cent. of that of the power due the
hoad under which they work, wheels of this bulld must find favor with water
w:ccll users who do not consider the first cost the essential feature in
wheels.

Tutbine buckets have been and are made of sheet iron, steel plate, of
brass and of bronze, but cxpericace has showss that wheels i which ?l?
are of onc homogeneous casting are the best that have yet been produced,
Whecls in which the buckets together with the band are made sepuarately
from the cone or hub esther of cast or wrought iron, are decidedly the worst
kind. \Wheels built this way often have the buckets sheat off, whercas, in
the wheels of one casting, this niever takes place, providing the wheel ts
propeely ioned. i i

Care should be taken in Yurcb:\unz a wheel to see that the discharging
orifices of the buckets are all of one area; wheels in which these orifices are
not of a ugifeem area produce efiects not at all to be desired when impart.
IR motion 1o a dynamo, irregularity of speed, and not being casily con.
rotled by a governor, are pofnts to be considered by the purchaser,

The distribution of the water as well a3 the direction and velocity of flow
must be taken into account, aad chis leads me to another fmpoctant part in
the construction of turtbne wheels, namely, the method of regulatin,
reaction turbines, There qre vanious methods of doing 50: we bave wh
placed in soroll cases, in which the water is applied to the wheel throngh a
single Jong chute which extends in 2 continual narrowlng radius around the
wheel,  Such constructions are subject to scrious defects.  Owing to the
nsanner of 1be application of the water the step is Almost in all cases worn
10 one side; this defect is caused by the pressure of water beiog greatest at

the first point of conlRet andd growing less ns it passes around the wheel,
Wheels with cases of this style generally have adjustable steps to permit of
thelr being centered, a feature which is not necessary in wheels in which the
waler is apphed at all ro%nls in equal volume. The method of regulating
the water at part gate 12 faalty, smilar to that of throttling a steam engine.
ll!{mmns of n targe gate the water is admiticd or shut oft from the wheel,
This gate being placed &t the outer end of chiute or case, the water when ad-
mitted at part gate, ininédintely upon pavsing the gate in this style of reg.
ulator. has s great expahsion and breaking up of the water, and in whict
the diminution of pressitd and velocity ts much greater than would occur
from a cotresponding loss of head, and perhaps their only redeemoble
foature Is their fint costs  Another method of tegulation is by mieans of
what is knowa as fly-tmp or hinged gates, which consists in attaching thse
guide vanes 10 pivots. 30 that by changing their inclination with respect to
the wheel, the area of thé gulde passages can be vaned at will,

Une of the objections {6 gates of this kind s, that in all positions of the
Ruldes but one, the water entersthe wheel with impact, the result of which
causes A corresponding los‘ of energy,

In the construction of this Fule many pans are required; the tendency is
to wear and become leaky  ‘The rods and other devices used to uperate the
gate, sometimes bend and wikr until they fail to open the gate but partially.
‘The Leflel, the Success, the Angell, of Providence, R.)., eic.. slusirate this
style of gate,

Some wheels nre regulnted by meany of a crlinder gate, u round hoop or
hand, ltke the rim of & pulley, which is raised ar lowered cither outside or
inside of the stationary chutes that direct the water on 1o the wheel when
the gate is out of the way ‘The advantages of such n gate are simplizity,
strength, durability and tightnes When closed.  Defects are found in them
1o quitc an extent,

are hard to govern, hive to be counter-balanced by means of
weights, and usually require high Uecking over the wheel case to cover the
gato when it is raised, adding to tha cost of the wheel. The stntionary chutes
of this class of wheel ure casily clogiged by means of weeds, sticks, leaves,
&c., which become wedged into the nartowest part of the wheel, The
guides not being moveable, this rubblsh can only be taken out by hand, a
very disagrecable task. .
... Ihis type of wheel gives very Kood pereentage at from ‘ull to pant gate,
The ** Hercules™ and **Risdon ™ ate {alr types of this kind of gate, [lns
style of gatois not however. suitable for this country, Canada. Especiaily in
the winter here ate our streams subjett to anchor tce, and these whevls
between the stationary guide get packed sohd with anchor ice, and require
the application of muscular force and crow-bats to make a clcarance, n task
not to be entrented on & cold winter's diy,

The last style of gute Ishall mention {s that of the Register gnte which
consists of a ring or cylinder, fitted concentnic between the staonary
guides and the wheel, and contuning a setiés of openings comesponding to
that of the orifices of the guide passages, and by turming the regutator
cylinder the guide passages can be covered.  This style of gate contains all
of the good pomis of the other styles o gates, und is found to have fewer
defects than the others. It has ‘the least hutiber of parts, is of great
strength, is always a tight gate, is not easily clogged, for the movement of
the register will usually release any obstructiops that will pass through a
properly constructed rack.  Liates of this style give peclect admission of the
water to the buckets at ful) gate, and maintaln a good resuit at pan

Rate.

Wheels with gates of this type have few tender pasts, and ctical
ly nothing to wear and are eauily governd, not Subject to be choked by
anchor ice and ure probably the nearest to ocrlection of any type of wheel
built, Itisoften argued aganst this 1ype of wheel gate that they do not
give the same percentage of uscful effect as some of those built with fly-trap
and cylinder gate.  You will notice by the efficiency curves of the different
types of wheels what they are doing. They are chamcterized by
fewness of parts, sunplicity of construction, and sbove all are not ensil
clogﬁcd. and can be closely regulated. This gute ténds to close itself
by the action of the water, which 13 a destalde feature Where close regu.
lation is demanded, as in electrical work, and thie cost of the motor cven if
3or 4 per ceut, 18 wanting in efficiency, at part gate; they Will still recom.
mend themsclves to users of water power in this country as the best type of
water wheel of any huilt for all round wotk. Wheels of thls type are best
Blusirated by the ** Victor,” the ** Boss,” the ** Flcnniken, and others.

1 have endeavored 1o pressnt to the members present an impartial sketch
of the American type of turbine wheel. Sonicof iy remarks may be open to
cntism; they are entirely founded, however, upon practical ‘experience
amengst watet wheels, and as one firds things so must he speak. But t
can hardly leave off here, and yet 1 fear 1 encroach upon your good nature,
for the placing of our turbine is a most imporrant matter, It seems to me
that this matter is cne which all users of water power should be thorotighly
acquainted with. ‘The necessity of large teil race and wheel pit is of great
tmoment to the success of the turbine, There are many wheels upon the vast
number of streams on this coatinent that are developing only from 40 to 6o
per cent of useful effect, when 70% to 80% or more might be obtained if the
wheels were placed properly, and she flumes and penstocks were of proper
dimensions.

No bard and fast rules can be given to regulate the dimensions of thd
flume, penstock and tal race,

In many imstances where the head is high or modertely so, the adaptation
of turbine wheels on herizontal shafts has been successfully carried out, ard
without any sensible loss of power by this arrangement, end when 1t 13 con-
sidered that the loss of power by transmission through gearsis wholly
saved, and no loss of head is sustained by the use of the draft or suction
tube. the advantage of this arrangement must find favor with electrical
enginects.  In situations which admit of the use of turbines mounted upon
borizontal shafts, they make a specially desirable arrangement for driving
dynanios, the power being generally transmitted directly by straight belt to
the motor from the wheel shafl, the neat appearance and small space
occupied by them, and the ease with which repairs can be made to them,
are advkntages that more than compensate for the cxtra cost in the fiist
piace.  In fact nearly all moderate or high heads which are used to develop
power for electrical purpases are having horizontal wheels placed.

For many kinds of work where the changes of load are hght or where

there is 2 considerable load upon the wheel at all times, there is scldom a
wheel that cannot be successtully regulated.  But when the load is subject
10 heavy changes, and at times only a small per cent, of the power is used,
as is frequently the case in electrical work, it then bscomes important that
the wheel should have a proper gate and run at a proper speed.
. In order that the gavernor may act upon the gate without Joss of tife, it
is necessary that the gate and its connections should have httle or no lost
mation. 0se gates arcta be preferred which tend to close themseives,
clther by their own weight or through the action of the water.  Good results
may, however, be obtaited with others wherse the lost motion s reduced to
a minimum.,

Anather point not genemlly understood but which hasan impontant effect
upon the regulation, is the srced at which the wheel is run, dependiog, of
course, upon the size of wheet and head under which it works, In order ta
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control A heavy change of load with the least varlation of speed, it
is necessary that the governor should operte the gate ag quickly as possible
without running by or mcing. Now the faster the whoe] runs the faster the
rovernor may be made to opemite without dnn!:er of raging. Ten per cent.
increase 1n the speed of the wheel, will permit of thu governor operating
nearly twiceas fust,  Again, the faster the wheel runs’the less it will be
affected by a change offoad, Given any water wheel and eny head of
water, thicre §s a speed at which it will develop the most power. 1t will
readily be seen that of the wheel 1s tunning ata speed wbove this point of
manimum sfliciency. when the motion ¢ reduced Ly an increase of load the
efficlency will increase and tend to retard the reduction, while if the whicel
is runming below this point of maxunum efliciency, the efficiency will be
reduced Ly nny reduction In speed nnd tend to futther reduce it,

‘The speed of the penphery of the wheel should ba pbout 65 to 70 per
cent, of the velocity of the water due to the hend acting upon the wheel.

The greater the load upon the wheel at any tune the casicr the regulation
becomes, 5o that, wlule in many cases wheels may be sugcessfully e« gulated
while running somewhat bLelow the tabled speed of the builder, in
others, whete the foad on the wheel is very light at times, ft becomes
important to have the wheel run fully up to the tabled speed.  When the
1oad 18 subject to sudden and heavy ¢ mnﬁcs and goord regulation {s impor
1ant, ns 18 the case in clectnie milwity work, 1t 18 sometimes advisable to run
the whegl considembly above the tabled speed, although somne loss in
economy of water mny result from this.

I had no thought when 1 began my paper that it would extend so. 1 had
hoped to give many us:ful rules regarding water power, whee's, fluaies, &c.,
not generally known among users of witer power, but thne w.l! not'permit,
1 trust that some of my remarks on the subject may have been nteresting
und profitable; if so 1 feel that 1 am more than repald for the time spent in
writing upon this subject,

DISCUSSION.

The President saud the subject of the paper just read was one
which might become of considerable importance in Toronto
when the big ship canal now Leing talked of became scmething
more than the figment of the imagination it pow was.

Mr. Rosebrugh sard he had heard it stated that in the case
of clectric railways, especially in small towns where only a few
cars were used, trouble was experienced with the regulator, the
effect being that when the cars were alf stopped the turbine
was running at its highest speed, the regulator never being rapid
envugh. He desired to know it the regulator could be made to
do better than that, o1 if any other means were known of making
the regulator keep pace with the turbine,

Mr. McCallum replied that he did not think it possible with
the style of regulator in use. The only way it had been success.
fully operated was by speeding the wheel up, and then there
was a loss of power while speeding up. He thought that if the
wheel was speeded up and the governor applied in the way he
suggested that 1t might be successful,  Still, in a small town
where there were only fi.ur or five cars, the trouble of regulating
would always be a serious annoyance, and he fancied there
would be no method -of controlling it except from the motor
itself, and from that 1t would be necessary to regulate back to
the wheel agan instead of using the ordinary governor on the
shaft driven by the water wheels,

Mr. H. O. Fisk inquired what was meant by *speeding up"
a wheel. Did Mr, McCallum mean to put in a larger wheel
than was ordinarily required? )

Mr. McCallum answered that most builders of water wheels
tabied their wheels to run from 65 1o 70 per cent. of the head
under which the wheel was working, and of course the gear
apphied to the wheel between Whe wheel and the pulley shaft was
placed so that the speed might be brought down to the proper
place on the table; so the only way would bo to put a smaller
gear on and bring it t a higher speed,

Mr. Galt said he thought it would be known to anyone pre-
sent who had a hntle expertence in water wheels that the water
wheel was a very imperfect machine for the regulation of power.
In past imes water power had been very valuable, but with the
great unprovements 1n machinery and the greater economy and
perfect regulation with -vhich steam engine boilers are at present
run, water wheels had become less desirable. ‘The design of a
water wheel was to have a head of water, and this water had to
fall in a vertical direction. Wheels had been largely designed
to operate vertical shafts, and therefore the water in coming
downward had to exert its force in a horizontal direction, and
consequently to descend upon it in the current direction forward
and back in the out-flow, ~ More tune and money had probably
been spent in experimenting on this type than any other form
of water wheel. He was sorry that Mr. McCallum had not in-
cluded the Pelion water wheel, which was capable of being used
with great efficiency and regulated fairly satisfactorily for elec-
trical work. The question of regulation was one of some im-
portance to electrical engineers, because a certain degree of
regulation must be obtained, and that was where sc far it had
falled. At Ouawa and othier places it had been seen that the
services of some person are constantly required to assist the
regulation. Water being an incompressible fluid, it was impos-
sible to bring it up in the same way as 2 steam engine could be
regulated. A certain amount of regulation could be obtained,
but in addition to that automatic rcgulmion, attendance was
required, which was a somewhat objectionable feature.* He be-
tieved it was the experience of all who had used water power for
any great length of time, that although the very large first cost
was somewhat against steam, taking all things into considera-
tion, if they had the same thing to do over again they would go
back to steam power. He did not desire 10 speak disparagingly
of water power or water wheels, but merely to show that in this
aspect they were not viewed as favorably by electrical people as
a steam engine plant. He would not say that improvements

would not be made which would render water wheels valuable
very large central powers.developing and transmitting for long
distances might eventually become very serviceable, but for
isolated plants, distributing power over small arens, be did not
think wister power possessed the advantages imagined by seme
people. There had been a great deal of talk about the project
teferted to by the President, the Hurontario ship canal, which
they ail knew was mere folly, Mr. McCallum's paper is one
well worthy of the attention of electrical engincers who in their
practice mect with prime movers of this kind genemting power
or clectric lighting and street railways.  Having hamself bad
some experience in putting in power at different places, it was
his conviction that stcam was preferable to water power,
although i places having water powers people sometimes felt
msulted at any su %‘csuon of not utiliung that which was the
pride and glory of the place. In connection with clectric light-
ing, where water power was utilized, the uestion of regulavion
was a source of annoyance and expense, yct they were workinf
fairly satisfactonly, but on the whole not to be compared with
steam, unless under some special circumstances.

Mr. Ao A Wright inquired what Mr. McCallum meant by
;;bukrnin;; out,” and also what was 1o be understond by a double

ucket. .

Mr. McCallum explained that the step upon which the wheel
shaft rested was made of hignum vitae, and that the more casily
the wheel sat upon it the less liability there was of its burning
out. *

Mr. A, A. Wright asked if water wheels had ever been made
of aluminum,

Mr. McCallum had not heard of such being ihe case. e
believed that American engineers would before long depart from
the principles they had followed, and would adopt impulse as
the motive power ; wheels of the kind were being brought to
the tunnel station at Niagara Falls, of the Swiss pattern  ‘These
whecels were found very useful in Switzerland, where they lad
large heads and small volumes of water.

Mr. Galt said where larger heads and smaller volumes of
water were the rule, regulation could be reduced to i finer point;;
but in many cases in Canada the condition was large volumes
of water passing through a wheel of large diameter, and regula
tion was consequently difficult to attain

Mr. Fisk asked if it was not the best practice to drive two
scl?arlato wheels on one shaft insicad of regulating on the one
whcel.

Mr. McCallum said it was found that wheels of small diameter
gave a better percentage of uscful effect. Two wheels of 30inch
diameter gave a betrer percentage than one of 60 inch or 70 inch
diameter working to the same head. The Lest plan scemed to
be to dwvide up the power. In Gananoque, where he had been
designing a plant for Mr. Campbell, they had putin two smaller
wheels on a horizontal shaft, which he believed would operate
very successfully.

Mr. Fisk said he had been running a plant for seven years,
and had experienced no trouble as far as lighting was concerned,
although, of course, there was more trouble with power. He
believed, however, that before long a governor woulxg be devised
to obviate the trouble. He could not sce why a machine could
not be made to do what a man could, and w*h a man who
understood his business at the wicket, the voltage could be kept
within fifty volts—fram 500 to 550 —without any trouble.

The Piesident said that the question of water powers was
coming Into more or Jess prominence owing to their utilization
and the transmission of their force for long distances. He was
glad 10 find that there were one or two present who endorsed
his ideas in regard to the relative value of water and stcam

wers—that there was very little to choose between them when
1t came to driving electrical apparatus.

On miotion of Mr. Galt, seconded by Mr. Wright, a vote of
thanks was accorded to Mr. McCallum for his paper.

The President called attention to a notice by Mr. Carroll that
the term of office of members of the Exccutive Committee be
one, two and three years, instead of the whole board retiring
cach year, as at present.

The mecting then adjourned, to mecet again at 10 am.
to-morrow morning. .

SECOND DAY.
MORNING SESSION.

The President called the Convention to order at 10°30 a m.

He then stated that the motion of which notice had been
given yesterday would require, in order to be introduced, a two-
thirds vote of all the active members present. It was moved
by john Carroll, seconded by D. A. Starr, that the term of office
of members of the Executive Committee be one, two and three
years instead of the whole board_retiring each year as at pres-
ent. Was it the pleasure of the Convention that the motion be
introduced.

Mr. Fred. Nicholls : It might be interesting before voting on
the amendment to have it explained. and the reason given why
the change was regarded as desirable.

The President said it was unfortunate that the proposer of the
resolution was not in the room. He himself always made it a
point in cases of this kind to go straight ahead ; if the persons
who desired the change were not present they should take the
consequences of ik+ir absence. He thought the Convention

LY
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should not wait for any individual member.  However, it they
felt disposcd to hold wover to i later stage it could be done,

My, Nicholls sd be thought Mr. Starr was the mover of the
resolution, .

Mr. Starr replied that he was only the seconder.

Mr. Nicholls thought the amendment of any part of the con-
stitution of an organuzation was always a more or less important
matter.  Some of the members did not know what were the ad-
vantages to be gained by the change, and would like to hear
the reasons and arguments in ats favor, so that they might not
vote upon the question blindly.

Mr. Starr said he thought Mr. Carroll’s intention was simply
to follow generally existing precedents in such matters.

Mr. Kammerer said he htld had some conversation with Mr.
Carroll regarding this matter, and he gathered that the object of
the resolution was 10 obviate the possibility of the whole of the
Comnuttee going out of office at one time, leaving in the hands
of an cnturely new Executive unfimshed business with which they
were not in touch.  The plan proposed would result in there
always remaimng in the Executive two or three members
famihare with such business. 4

Mr A, AL Wraght saw both advantages and disadvautages in
the propesed change.  There was the possible contingency that
a man mght remain 1n office for three years who would not do
anything, which would be a disadvantage.  The advantage was
that a man acquanted with the routine of the work grasped the
subjects being dealt with more readily than could a stranger.®
The mcthod proposed by the resolution was the one followed in
High and Public schools,  As for hunself, he did not think he
should vote either way.

Mr. Nicholls thought thete was a great deal in the argument
advanced by Mr. Kammerer, that it was usual for Executiv
Committees to be elected 1n a manner sinular to that proposed,
but, as Mr. Wright had pointed out, it would be quite possible
to clog the wheels of progiess by electing to office for three
years members who failed 1n their duty to the Association. On
the other hand, if through any combination of aircumstances it
should happen that an entirely new and inexperienced commat-
tee were clected, the members having no previous knowledge of !
the projects of the Executive then in progress, it would be 2
great disadvantage.  He would sugpest as an alternative that
the members be elected for one and two years, so that there
would always be a sufficicnt number to carry forward any year,
but no one would be elected for a term long enough to cnable
his possible tnattention to hamper the business ot the Associa-
tion.

The President smd that while the constitution was being
amented in thes respect, 1t was within their province to alter the
number of members, and make it either eight or ten,

Mr. Nicholls said, that being the case, he would move that
the number be mereased to ten, five of whom should 1etire cach
vear ; any or all of these retinng members might be re-clected
if 1t was the pleasure of the Association in general meeting
assembled.

Mr. Kammerer secontded the motion.

My, Carroll inquued if it was not necessary to have a notice
of the motion.

Mr. Nicholls rose to a point of order ; the proposal was an
amendiuent to & motion of which notice had already been given.

The Presudent ruled that the objection was well taken. He
then put the amendment as fullows

Moved in amendment by Mr. Fred. Nicholls, scconded by
Mr. Kammercer, that the npumber of members formung the Eaccu-
tive Commuttee of the Association be increased to ten, five
reunng each year, and tive members 1o constitute a quorumi,

Mz, Starr pointed out that i that case, there beng ten mem-
bers, cither five of them mght form a quosum,

Mr Camrolt said the Exccutive Committec of the National
Electne Light Assoaintion was composed of nine members,
which scemicd cnough to carry on the business. Thair plan of
clection was for two and three years,

Mr. Nicholls sand that the Canadian Electrical Association,
Scing a new organtzaton, many of the pracuces of older Asso-
ciations nught prove neither desirable nor wise wm . It was
desirable to centre as much miterest i the Assoaanon as pos-
sible, and this would be effected by having as many as possible
of the eligible men enpagedin vanous clecircal enterprises
exccutive officers of the instutution.  The territory to be covered
was very wide ; it was the am of the organization to be a
Donunton Association, though he thought all would admit that
at present at had not assumed much more than a Provincial
chamcter. There should be offices cnough so that when
another province was found taking an active interest they would
g0 all mund.

Mr. Taylor smid he would like 10 ask the Presudent how the
Executive Comnmittee meetings had been attended.

The President sad there had usually been a quorem in atten.
daace, but that was about all.

The amendment was then put and camed.

NEXT PLACE OF MEETING.

The President announced that the next business was to deter-
wine the place of the neat miceting.

Mr. Kammerer moved that the next mecting be held
in Montreal. His reason for doing so was that thete were a
number of members from that city who might be called very

0,

)

active members, who taok a very active interest in the Associa.
tion throughout the year, and whose interest never flagged.  He
wight mention the names of Mr. Carroll and Mr, Starr, who
came up for the purpose of attending meetings of the Exccutive,
He thought some 1ecognition of this fidelity might be given by
holding the next mecuny at Montreal,  Last year the matter
bad been brought up and the Montreai people decided that they
did not destre to have the present convention held there, they
not being ready at the timé as they thought to give such a recep-
tion to the Association is they would lhike. He understood,
however, that Montreal was now ready, and was prepared if the
zonvention was held there next time to give the members a good
time.

Mzr. Nicholls, in order to brning the matter fully befare the
Association. and to induce a full discussion of the matter,
scconded the 'notion. He thought “the greatest good to the

reatest number ” was a consideration always to be remembered
in matters of this kind.

Miv. A. 1. Smuth remmarked upon the fact that both the mover
ard scconder were Toronto men. .

Mr. Starrsaid he had had consideriable conversation with sev-
eral Montreal people, directly or indirectly connected with the
Assodiation, and he could assurc those present that if the next
mecting, or any meeting at any time, were held in Montreal,
they would bave as pleasant a tune as it was possible to give
them. He thought the reputation of Montreal as an entertuner
wits sufficiently established to assure them of that. On behalf
of the city of Montreal, he was pleased to tender to the Associa-
tion an invatatien to hold 1ts neat convention there, and speaking
for himself and others, they would do everything they could to
promote the success of the meeting.

+  The President remarked joculaily that he supposed it would
hardly become necessary for the Christian Endeavor young men
of Montreal to organize for the protection of the Association in
the cvent of their paving a visit to Montreal,

Mr. Yule moved that the nest convention of the Association
be held at Niagara Falls,

Mr. Armstreng seconded the motion.,

Mr. McFarlane said he was an active member of the Associa-
tion, and a resident of Montreal, and he would be very glad to
invite the Association to bnng the convention there.  He feared,
however, that very few of the members would come down there.
He thoughf the orgamzation was haidly large enouch yet. If
be was suie there would be a good attendance he would be only
too happy to have the mecting held in Montreal, but under the
aircumstiances he thought 1t wiser to wait until the Association
had more members.

Mr. Taylor thought the Association would gain strength by
going to Montreal, that a great many additional members would
be sccured by a visit to that city.  He was very much in favor
of going there.

Mz A, A. Wright was in favor of gomng to Montreal. That
city had in conpnection with McGill College one of the finest, 1f
not the finesy, electrical department on the continent of America.
He wished those who were at the head of affairs in Ontario
could go there and see it, and be ashamed of themselves, and
endeavor to do more than they were domng at present to advance
clectrical education.  He admitted they bad done a good deal,
but he would like to sce them downg more for this branch of
industry, the greatest industry in the world he would sty. In
regard to the mouion to hald the next meeting at Niagara Falls,
they world be having a hitle meeting at that place to-morvow,
and he thought that would have ta be sufficient atthe present
time. He believed it would be in the best interests of the As-
sociation to hald the next meeting in Montreal.

Mr. Kammerer said that for members living in Ottawa, Ren-
frew and other eastern points, Montreal was more convenient
than Toronto, and just as near for nearly all except those living
west of Toronto.  He thought some consideration was due to
the Montreal people for the interest they had evinced in the As-
saciation, and cven if it did cost a few dollars more he was sure
all would be well repaid for the extra expenditure.

Mr. Merrill urged as a reason for not sclecting Niagara Falls
the fact that it would be two years before the plant there would
ben running order, perhaps three vears. The first turbine
would be placed in posiion about February o1 March, but that
was only the stanting point, and it would he thought be better to
wait until a later peaod than next year for holding a convention
at the Falls.

Mr. Johnston thought it would be better to hold the mecting
in Toronto. There were a great many clectric light men who
had not taken the active interest in the Association that they
ought. The telegraph and telephone companies were very well
represented.  While it was no doubt true that the Montreal
members had been very attentive at meetings, it mustber  om-
bered that the principal following of the Association-came from
this section, and tor that reason, while he might otherwise be
inclined to favor Niagara Falls, he thought it would be better to
hold the next mceting 1 Toronto, and after that the Association
niight be in such a position as to take a large following to Mon-
treal,

Mr. A, B. Smith suggested a plebiscite to seec how many
members would go to Montreal in the event of the meeting be-
ing\ held thete next year.

Mr. Starr thought if the meeting was held in Montreal a great
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many Montreal people not now included would become members.
Three conventions had uow been held in the west, and he
thought a meeting held in Montreal would result in the addition
of mote members than would be gained by one held in the west.

Mr. Thomson said there was a little Electric Club of 25 mem-
bers in Montreal, who, if the meeting were held in that city he
thought would join in a body. He thought the meeting ought
1o be held in Montreal next year, and after that at St. john, N.
B., and the membership and influence of the Association would
in thas way be extended all over the Dominion.

The President then put the amendment—that the next con-
venticn be held at Niagara Falls, The amendment was lost,

‘The original motion, that the next convention of the Associa-
tion be held in Montreal, being then put, was carried.

The following paper was then read by Mr. McFarlane :—

HISTORY OF THE TELEPHONE IN CANADA.
BY Lo 1. M'PARLANK.

As the object of this Association is not only to foster the science of
electricity but to conserve its records, 1 have ventwred to deviate from the
usual plan adopted by members in their papers, of dealing wholly with the
scieatific aspects of the subject, and offer instead n bricf historical sketch of
‘The Telephone in Canada—the country that canwith truth be ealled the birth.
place of the telephone.

Professor Alexander Graham Bell's home was, for several years prior to
the invention of the telephone, at Tutcllo Hughts on the outskirts of Brant-
ford, Omario, and it was there that many of his expenments in multiple
telegraphy, and some of the earliest 1n telephony, were made.

‘The first experimental telephone line erected in Canada and used in this
connection, extended from the residence of the inventor’s father across his
garden. This line baing found workable, it was afterwards continued on to
the residence of the Rev, Thomas Henderson, in Brantford.  lts successful
working soon became noised abroad, and the novelty of the invention at.
tracted many visitors {rom various parts of Ontario to listen to the then
wonderful performance o!f the electric telephone ; and presently Bruatford
became known as ke “T'elephone City." At this time the much condemned
** Hello” had not come into use as a'signal for conversation to begin; the
words ** Hoy Hoy " were considered most satisfactory. We wust give a dise
criminating public the credit of choosing the less objectionable word, and be
thankful that ** Hoy Hoy ™ did not survive.

\When the Canadizn patent was issued to Prof, Bell, hie presented itasa
gift to his father, Prof. Melville Bell, and the latter, believing a company or
};@ﬂncrship unnecessary, appointed a gencral agent to exploit the Bell

clephone. The Jauter visited the principal cities and towns and exhibited
the old fashioned box telephone, with but little commercial success. however,
as the difficulty of hearing the voice clearly rendered problematicits future
valuc as a means of communication. -

The first commercial telephone hine was established at Hamilton, Ontario,
in October, 1877, by the District Telegraph Company, who were quick to
appreciate its value, and they therefore secured control of the invention for
xhndt gislricl. ‘This line connected together the residences of Messrs. Baker
and Cory.

Mr. Edison at this time was not neglecting Canada as far as telephony
was concerned.  He had opened up correspondence early in 1877 with the
City Electrician of Montreal, and forwiurded two sets of his telephones for
tnal. These were placed on the telegraph line between Montreal and
Quebee, a distance of two hundred miles, and worked with remarkable dis-
tinctness, notwithstanding the presence of several relays in the circuit.

On the t5th September, 1877, a contract was entered into between these
gentlemen, whereby the latter secured the sole and exclusive right to the
telephonic inventions in Canada of Mr. Edison for 2 nominal sum, with the
option of purchasing outright the patents for the sum of $10,000.

‘The element of competition was thus introduced at the outset of the
busincss. Both parties claimed priority of patents, and threatened suit
agawmst all and sundry users; but while this nivalry continued until 188q, it
was not known that Edison as early as 1877 had admitted Bell's claim to
priority, This he did in a letter to his Canadian representative, under date
of October 13th, 1877, wherein Mr. Edison stated that:

** Bel has done absolutely nothing new over Reiss, except to turn Reiss’
from a contact breaking into & non-contact breaking telephone with perma-
neat maguet, and worked the thing up 10 a success. The records of the
patent office will show that myself (Edison), Bell and Gray <tarted nearly
together on acoustic telegraphy for Morse working. that Bell and myself
dropped this for speaking accustic and that 1 droppe it first and was work-
ing on it before Bell.  However, Bell got abead of me by striking a principle
of easy application, whereas 1 have been plodiling along on the comect
principle, but harder of application.”

The cry of inftingement failed 10 deter lessces from using the telephones.
and gumbers of private lines were erected in Montreal and Toronto. These
lines formed the nucleus of exchanges in these cities, which were first put
in1o0 opcration in 1878,

Monircal was cqui with the Edison apparatus, while the local
company operating at Toronto adopted the Bell instruments. The Blake
and Edison transmitters having been introduced, the business began to
show some development,

The Western Union Telegraph Company, through its ally the Gold and
Stock Telegraph Company, secured in 1878 control of the Edison patents
for Canada, and the Montreal Telegraph Company were appointed agents
for Ontario and Quebee, and the agents of the Western Union Telegraph
Company in the Maritime Provinces were ordered to ook after the telephone
in the lower Provinces.  In telegraphic circles 1t was thought that whoever
could control the telephone, could command the bLulk of the telegmph
business, and the telephone was used principally as a lever to this end, The
Dominion Telegraph Company. then in fierce compctition with the Mon-
treal Telegraph Company, becanie alarmed at the apparently shrewd move
on the pant of its rivals, and immediately set about securing exclusive rights
of the Bell telephone as a weapon of defence.  Negotiations resulted in a
contract between the patenter and the Dominion Telegraph Company, and
the three telegraph companies statted ina race 10 secure subscribers to their
Exchanges in the citics and towns from Windsor to Halifax, where Ex-.
changes inaugurated by local companices did not already exist.  Somc atics
were, however, slow to appreciate the use of the telephone, notably Ottawn
und St. John, N. B At Ottawa an active canvass was commenced, but in
otder 20 save time a complets telephone exchaage outfit was shipped there:
thecanvass was unsuccessful ; no subscribers were fortheoming, and the
plant had 10 be stored until the public conld be educated into the use of the
xokchonc. At St Joha only one sulscriber could be sccured after two
weeks canvassing. A brilliant idea then occurred to the manager of the
opposing company at this point and was caricd toa successful issue. 1t
was t0 opta a free Tclc&honc Exchange, on trial. This at oace demonstrat.
cd the necessity for an Exchange, and soon two competing Exchanges were
working, and unable 10 keep pace with the paying orders offcredd,

This struggle between the Telegraph Compar.ies, which signally failed in
fts main object of diverting telegrams 10 any one company, resulted not
alone in cutting telephone mtes to absurdly low figures, but in doing husiness
absolutely without charge. “L'o such compet tion there could be but oue
end, and it was soon reached.  There had been a large capital outlay, and
the revenue did not by any mcans mcel the eapenses. A proposition at this
time to torm a separate ‘Telephone Company, independent of all “T'elegraph
Companies, was made by Mr. Charles F, Sise, the present Chairman of the
Belt Telephone Company of Canada, and Me, Hugh C. Baker, Mauager of
the District ‘Telegraph Comipany of Hamilton, The suggestion of these
geatlemen was gladly nccepted by the interested comyxinies and patenices,
and by the public at large, who were suffertng in most cites from the an.
noyance of two Telephone Exchanges, The Bell Telepione Company was
thereupon organised and incorporated in 1880, when it took over all the
exisung plantg and patents, reorganized and consolidated the Exchanges,
and began the manufacture of all kineds of telephonic apparatus,

The work of constructing lines connecting adjolmng places was begun on
the single wire plan. and towns and wvillages within o radius of once hundred
miles were given direct means of telephonic commumeation.  T'his ndded
tothe value of the Exchanges, and as the business prospered, a question
was raised by interested parties, anxious to embark in the business, as to
the validity of the Bell patent.  Iwo telephone companics were formed by
these panties, and local competition at u few ponts cnsued.  ‘The patent
dispute was brought before the Minister of Agriculture at Ottawa, and as
you all know the patent was lost to the Bell Telephone Cowpany in 1885,
A similar fate belell the Blake Transinitter Patent, and as the Minister's
decision was final and irrevocable, the telephone field was opened to ail
comers,  Notwithstanding this blow, the Bell “Telephone Company contin.
ued to rapidly increase itslist of subscribers and revenue, and their competis
tors were left to the tender mercies of their creditors, who found the venture,
while it succeeded in breaking the patents, had proved an unprofitable
financul undertaking.  Later on competinion appeared in several localities,
but as the connections of these opposing concerns were necessarily limited,
they agan demoastrated the inutility o! working & duplicate telephone
system in_a city or town, by disappeating ‘from the scene without ever
having paid a dividend. :

A local company was formed 10 Nova Scotia_and New Brunswick and
after a short struggle with the Bell Telephione Company an agreement was
arrived at whereby each of these Provinces would have a separate telephone
company, the Bell Telephone Company withdrawing from the field, but
retaining an interest in each company. ‘These compdinmes have covered
their temitories with Trunk Lines and Exchanges.

‘The local company of Prince Edward Island, which had previously been
formed by the Bell f' clephone Company, has, however, reached the highest
stage of expansion, it having a net work of wires which reaches cvery town
and village on the Island,

‘The Bell Telephone Company were early 1 the ficld in Manitoba and the
North West, and have kept pace with the development of this territory, by
opening stattons at all points where business would warrant.

British Columbia is served by local companies, using the same type of
nstrument as Eastern Canada, These companies have been niost encrgetic
and progressive in thar policy. Asan indicaiion of this we can note the
fact that Vancouver, B. C., wits the first Exchange in Canada to alterats
entire systesn at great cost, and give exch subscriber a separate metallic
circuit ne.

Canada has kept piace with all the advances wn the art of telepliony.
Metallic Trunk Lines between towns in Ontario and Quebee were erected
and putin cperation when the system was first introduced 1ato the United
States, and all the best and most modern switching and signalling appli-
ances have been furmished, thus ensunag to the public a most reliable
service,  On some points 1t may be suid that Ca ada is i advance of other
countries ; notably in the usc of the system of Duplexing Telephone Trunk
Lines, which is now in operation in "T'oronto.

The vast number of country Trunk Lines, both metallic and single in the
older Provinces, show that the service is appreciated and used by ail classes
of the comtaunity.

In a bricf paper of this natute many interesung and instruciive facts must
necessarily be omitted ; those that have been touched upon will aot only
show the rise and progress of the telephone industry in Canada, but should
prove that we are in tiie vanin this branch of electricity.

After reading the paper Mr. McFarlance said that a great deal
of it had been written from memory, but that after ke sent the
manuscript o the Secretary he had had the pleasure of mecting
Professor Bell in Montreal, and had questtoned him on some
of the points dealt with in the paper, and had been tokd that as
a matter of fact he and his uncle, Professor David Bell,
worked the first telephone line between Brantford and Pans,
that is the first_practical telephone working any distance. At
that time they did not know how they could work long distance
lincs, and Prof. Bell went up to Paris and  borrowed the lines
of the Dominion Telegraph Companv, taking with him a few
Iarge resistance coils, and by inscrting these he found what
would make a workable telephone.  He said that was practically
the first workable telephone line they had. It was a private
test—not tnade publicly, and it was quite successful, although
the battery was at Toronto, some sixty or seventy mles away.

Mr. Dunstan said he thought the thanks of the Association
were ducto Mr. McFatlane for the paper just read, which,
valuable as 1t was now, would become more so as a record of
facts in connection with the invention of the telephone.

Mr. Thomson asked in what year the cxperiments were
made.

Mr. McFarlane stated it was in Scptember, 1875, when Prof.
Bell's home was a1 Brantford. .

Mr. Thomson said he believed Prof. Bell gave his first public
cxhibition of the Telephanc in the United Siates in Scptember,
1876, in Philadelphina during the Centennial.

Mr. Kammerer scconded the motion for a vote of thanks to
Mr, McFarlane, which was then put to the meeting and carried.

The following paper was then read by Mr. E, B. Mernll:

THE EDUCNTION OF THE ELECTRICAL ENGINEER.
AV X, R, MERRILL.

Though the subject of the education of the clectrical engineer has
Teceived considerable attention from clectrical socicties, and in the clectrical
press of other countries, it has not 30 far been discussed in our own society 3
30 that in view of its importance to the rising profession it may not be frun.
less of good tesults 10 those of us interested in the education enher of
ourselves or of others, if we spend a short e in considering it licre.
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Like everything else electnical, the scope and methods of electnical educa-
tion are continually changing. and on the whole in the direction of improve-
ment, In no profession are the instructors so closely connected with the

mctice, and 10 this vital contuct they owe a great deal of their strength,
This helps 10 keep them abreast of all advancements and greatly {ncteases
thelr vulue to the student engincer.

In the witdest sense of our subject we should have 10 do with more than a
college efucation, That is only one phuse of {t, It acither begins nor ends
hese. There must be o preparation, and afterwards there must bea continu
ous advance if one is to retnin or better his position.  We must not get
the iden that a graduate isan clectrical engineer, though he may have
enrned the distinction of such a degree.  He is in reality metely in a position
to make n start, butif he bas faithfully cleared up (gc work hehind him
he 1s able 1o make a good start and a rapid advancement, A college
tralming is necessanly one-sided and needs the addition of practical experi-
cnee to complete it.

However, let us himit ousselves to the considenttion of the college educa-
ton.  And fint, is it necessary 2 and {f so, what should be uts ajuis and in
consequence its important features 2 1s a college cdunation or an equivalent
un essential part of the equipment of the clectiical engineetr - -we say an
equivalent, for it 1s quite possible, though generally attended wnb great diffi-
culty, for a man to follow out a course for himself by making use of spare
minutes and taking advantuge of every opportunity.  But the insiances of
those that have accemplished this satisfactonly are not nuiny,

A few years ago the answer to this question would perhaps generally have
been different from what it must be 1o-day.  \We have little hesitation now
in answening st o the affirmatives  An adequate training in mathematics
and clecineal and mechanical principles must be had, however it 13 obtained.
‘The college course itself is not all importunt but it offers grent advaatages.
Besides the guidunce and help of the nstructors, the fact of the ume being
carcfully mapped out for employyent, and the familianty gamned with the
use of appamtus and machinery not often accessihle elsewhere, the student
has also the assistance derived from assoclation with others and the en-
couragement of emulation between those working along the same lines -
factors whote iinportance is not often overesttmated, It 1s true that a goodd
man, by hinwelf, may do more than a poor man at college, but the same
man will do much better with the assistance to be derived at college. A
college training will not always make a good man out of a poor one, but it
will make a better man out of a good one.

Of cotirse we cannot overlook the many examples of men who have done
well. and some whbo have met with great success, who have never entered
collcge o taken up advanced mathematical and scientific work ; butf you
were to question these, you would find that most of them regret that they
did not sce the value of such an education sooner, or that they have not had
the opportumty of time to avail themselves of it. [t is a sufficient indicuion
of its value o glance over the foremost names in the electrical field and 10
note the proportion of them that have received this training. ‘Thatit is
being appreciated is shown in the demand of the large companies for gradu-
ates of engincening schools, some adauntting none but sich men to the
special student courses cstablished by these works for the purpose of raun-
ing men to tool after the sastallauon and running of the machinery they
manufaciure.

There are still some, however, who advocate the merits of the machine
shop, the repair shop. the dynamo and motor room, ficld and armature
construction and winding, the test room, &c., as an ample schooling, but
the weight of opinion ts row that the clectnical engneer neads something
more. A man whois traned only in this way and has not obtained a preuty
food working acquaintance with the elementary laws of clectricity and
magnrusm, is lialle 1o make ndiculous if not serious mistakes, which the
man proparly grounded tn these pnnaples could not possibly fall into.
As a casc 1n point it came within our notice not so long since, where three
men trained 1o this way agreed that a certain connection of the shunt ficlds
of an Edison dynamo was wrong and had it changed because they had not
seen it made in that way before, and although it was pointed out to them
that the current had to circulate in exactly the same direction in the coils as
it did wth the connections with which they wetc satisfied,

And what are the cssental elements of this college education? This
brings us to another important question. It 1s that of — sperialiss or gexer
alist? or, 10 what extent should one specialize? ’

1« the clectrical engineer to e & mechanical engincer as well? Some have
answered ** yes " and others miore recently have said **no,” with considerable
emphbasis.  Sir \Wm. Thomson, now Lord Kelvin, gave as his opnnion that
the clectneal engincer should be mine-lenths mechanica) and one-tenth
clectneal ; some of the best educationists across the line would now reverse
thewe figures.  Perhaps both arc eatremics, at least they appear 10 be so
for the requirements of the nverage electrical engineer of the present and for
some timeto « me. Conditions have somewhat changed since Sir \Wan.,
Thomson gave t -is advice, although there are still some engincers not even

ne-tenth clectne L A more even division would, however, better mec the
resent requireme ts

The man who 1 wocking along advanced lines has need for econoniy.
‘The clectrical field  now so wide and extending so taprdly that many ma
well occupy all their rime on special wotk  Such men arc able to do wit
only a slght acqu.atance with mechameal enpineening.  However, the
genaral clecttical engrneer is not a specialist.  As the general practitioner in
medicine, hie must ¢ ver a wider tickd.  In anstalling plans for lighting,
powet supply, &c.. he hasto do with steam engines and boilers and all their
accessocics, with shafing and beanngs, belung and gearing, fly wheels,
drviag pulleys, .. with water turbines and thewr control, with the fitung
and running of construction and repatr shops, 8¢, &c.  He should there-
fore be famiiar with at least the mechanical princijres of the construction
and wunnming of ccdinary machinery. the sunning conditions of the steam
cngine and the nulization of water power. 1t s not necessary that he should
be a practieal aiachunist.  Most eagineenng oolleges. therelore, either com.
bine the two courses, or clse toquire the clectnieal student to cover 3 good
deal of the wotk in mechaneal pnraples. A large part, such as the
mathematics and mechanics, 13 nmnr.iy the same i both

In the planning of a college course, one ol the first difficultics met with, is
n deading the relanve importance, with regard 1o the time table, of the
theorrtical and practical work , and this is what different colleges disagree
upon mow, some devoting consderatile time to foundry work and pattemn
making, {orpmx: machine shop work, such as vise wark, torning, Sc., while
others Testnict the practieal work tn diaughuing. clecineal tesung, engine
ani boler tesuing, dynaino and motor testing, e, which involve the appli-
cation o the more duficult prinaiples and aysist 10 illustmate and impress
them.  We ttunk it a aafe rule 10 follow in coliege 10 sacrifice practical
wozk 10 theorctionl when the former involves chiefly those operations which
one aan pick up readily in practice. of the mere acqueang of shill in a
mechanraal operation. In engineenng, and especaally in electnaal enmincer.
1ng. the mathematical and saocntific trmining necestary 18 bocoming wider
and wider,  Once an engineer has started out n practice he has hile vime
and usually less inclination 1o £o back and work up mathematics.  If be
has not had a good mathemalical traintag he finds himsel! unable 1o read
and 10 heep abreast of the greater pant of the electrical literatute n the

periodicals. Hels not up ro date in electrical matters, probably becomes
disgusted with advanced clectrical wotk, and the plums of the profession,
the introduction of new apphcations, the perfeciing of methods, designing
and inventiog, he resigns to others.  With the man, however, who has
devoted three or four years 10 n careful sidy of mathematics and he direct
and related principles underlytng the science of clectricity it is different,
for though he still may have some difliculty in following electrical advance-
ment hets not wholly “at sea, 11 18 best therefore that the college student
should pay speoinl attention 1o those parts of ns work that are usually
classed under the head of theory, 1tis true that he may not do as well at
first when he starts out in lus profession as the graduate of n school where
more attention is given to the practical side, but he will more than make it
up in the long run, 1t is o case of slow but sure.

Another objection to the class of practical work before mentioned—
foundry, tnactine shop work, &c., 13 that, m college, 1t 18 usually under 100
artificial conditions, and 1s therefore not of as much value to the engineer
asif he had obwined the experience in actual machine shops, &c . under
normal conditions, and especially is this tiue in questions of the commercial
value uf the work done,  Morcuver, students many obtamn this practical ex-
perienee, or a large part of it, before graduaung, for in most colleges there is
along summer vicauon; in our own in this city lhcr hase five months, and
the students are especially advised to, and most of them do, oltsin employ-
ment in varous works, mechanical and electrical, and so supplem-nt theit
course in u valuable way.  An clectrical student should, if possible, obtain
his expericnce in an electricul tachine shop for construction or repairs
~—the more genrral the work the better—and in this way he will be obtataing
mechanical and electtical practice at the same time.

We have not the tnne now to go with more detail into the work of the
college, or consufer what subjects should or should not be included in tF
course and how they should be dealt with, ‘The importance of the labom.
tory as an educational aid is generally recognized ; 2 good library is also a
great help, and in our day of such rap:d advancement the electneal journal
is indispensable ; but n wide-awake staff and students that mearn Sustness are
the chicf factors in the success of any college.

A member suggested that Me. Nicholls, owing, to his pasition
and experience, should be able to make some remarks on the
subject of Mr. Mernall’s paper, which could not fail to be instruc-
tive.

Mr. Nicholls said if the gentleman would indicate on what line
he desired him to speak he would have pleasure in doing so.
The paper just read by Mr. Merrill was a most able treatise on
the subject, and while on his feet he would propose that a vote
of thanks be given him for preparing and reading it.  Mr.
Merrill had evidently considered the matter from the point of
view of the student or University graduate. He could quite
understand, indced he had met with the same difficulties in his
own business, that u student after having spent a long time at
college 1n a screntific course, felt considerably at sea on going
mto employment at such an office as the one of which he was
manager. They had received a valuable theoretical tiaining, but
they were completely at a loss until they had received that prac-
tical truning which alone would enable them to fill the office of
superintendent or to grude the progress of an clectrical enter-
prisc. He naticed Prof. Rosebrugh in the room, and he
thought 1t would be interesting to hear from him as to the full
extent to which the electrical course was carried in the School
of Practical Science. In the company with which he himself
was connected they had a student course, lasting from eighteen
wonths to two ycars, during which time the student passed
through cvery department of electrical industry, and not only in
the machine shop, but in practical opeiation and construction
on the road, because they had to spend at least three months on
outside construction ; and by the time they were through with
that course they generally were capable young fellows, 1f they
had had previous training in the School of Practical Science, the
University, or some other technical college,—and he thought we
had as good facithties of that kind here as any in the United
States—the practical course was very much simplified, because
they commenced with an understanding of the principles, and it
was well known that wiiere the principles are not understood of
any mechamcal prece of work it is much harder to gain a proper
appreciation of the undertaking.

Mr. Black said that the paper was one to which he had looked
forward with a great deal of interest, and the subject was one
which he thought would engage a very large share of attention
on the part of members of the Association. Some three or four
years ago, he had begun the collection of the calendars of the
different techmical colleges which engaged in teaching clectrical
engineenng, and he had been very much struck by the differenice
between the various courses, no two of which exactly agreed; in
fact some were very wide apart, and no two agrecd upon the
necessary qualifications for entering the college. There were
gieat differences in the workshops and appartus possessed by
the different colleges.  In some a fair kaowledge could be ob-
tained of the rules and working appartus connected with engi-
ncering; others were unhappily deficient and had no apparawus
whatever, nothing even olp:t repair shop. Our own School of
Practical Science had adopied a midéle course; it supplied con-
siderable apparatus for testing purposes, bul there was no ma-
chine <ho It was thus & very difficult matter to decide from
the calendars which college to attend. The courses after enter-
ing were also very wide apart. The ¢ssay stated that Lord
Kelvin had 1aid down the rule that the electrical engineer should
be minc tenths mechanic and one tenth clectrician.  Some re-
versed this, and held that he should be cight tenths electnical
and two tenths mechanical.  Comell University might be taken
as an example of the colleges in which they gave, or profess to
gwve, a thotough drilling in the use of tools and machinery. They
had a plant there which cost millions of money, dnven by hun
dreds of horsc power and they had a 600 horse power wate
wheel, as well as steam.  Lehigh had nothing in the way of ma
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chinery at all, but had arrangements with certain shops by which
the students could go in and sce the work. They professed to
give them safficient manual training by a foreman ¢r supenn-
tendent. He observed by reading clectrical papers that the
professors in the leading electrical colleges of the United States
were not agreed as to the necessary training, some recommend-
ing one course, some another. The University of \Viscoasin,
where they attempted to specialize, had three or four different
courses, and advised students to take a special course.  Some of
the courses, as railroading, were more cechanical, others more
purely theoretical in connection with the telegraph and telephone.
He thought the discussion of these papers at the conventions,
and the consideration of them by members between the conven-
tions, was vety useful to the profession at large. No doubt
the course of time a1 more untform system would be arrived at.
Here in Canada we had two special schools for such training,
one at McGill College, where they had recently adopted « me-
chanical or workshop course, and one in the City of Toronto,
where they gave theoretical training and provided testing ma-
chinery, etc.  Members of the Association who wished to send
their young friends to these institutions would have to study the
two systems up and choose between them.

Mr. Galt said he had no doubt in his mind that the question
of educaung electrical engineers should be from the theoretical
standpomt followed n the colleges.  There was danger in intro-
ducing mto the college work manual or machine work, except
as an auxiliary in connection with final testing work.  He doubted
the desirability of colleges taking up this practical branch, and
held that it was wiong to inculcate the idea that young students
weore able to gain at colleges both a theoretical and practical
knowledge. The tendency of the present age was to specialize
as much as possible, and he thought one who desires to become
proficient as an clectrical engineer should not devote two
years to acquiring & smattering of mechanical engincering or
any other branch of enginceging. In cases where he desires to
avoid blunders the electrical engincer should rely on some ex-
pert mechanical engineer if it was a matter of 2 mechanical
character that was being dealt with. He thought that course
would be much better for all partics. 1le was not inclined to
agrez with Lord Kelvin's dictum, that the electrical engincer
should be nine tenths mechanical and one tenth elcctrical.  He
believed that the electrical engineer must be largely electrical,
having sufficient mechanical knowledge to enable him to appre-
ciate the necessity of seeking expert help to keep him out of
trouble in that branch. Much attention had been paid by edu-
cationist to this line, and theie was no 1cason to complain of
the facilities afforded in this line in Canada, there being two
large establishments, that in connection with McGill, and the
Toronto School of Practical Science, as well as minor institutions.
In these a first rate theoretical training might be had, and he
thought the correct idea was for the students to go out from
these places and acquire practical knowledge in the way Mr.
Nicholls had spoken of, in work shops connected with general
;:_Iccuic work, 1n which way they would become thoroughly ef-
icient.

Mr. A, A, Wright asked.—** \WWhat do you send your boy to
college for anyway, what are you going to Jdo with him? Yoo
send lum there so that he may camn a living.  The question s,
when he comes out of college, what is he going to do.” A man
who lived in England wanted onc kind of an education, and a
man here i Canada another kind. A man who went to Oxford
went to be a specialist, a_mathematician, @ modem language
man or something ¢lse. Here in Ontario it was necessary to
know a great deal avout everything. At one time when a man
took charge of a high school he had to be acquainted with
mathematics, Latin, Greek and foreign languages, but that was
changed now. Onc master tanght modemn languages and
another classics, and so on, and he helieved a time was roming
when there would be nothing but specialists. But at the p. “sent
tine 1t was necessary for a man to know a great deal about
cverything., He nceded to be able to go into an clectrc light
station and take charge of and handle the plant and run a
dynamo, and to know a good deal about everything. It scemed
to him that 2 man who attended college ought to know a great
deal about everything ; he believed that when a young man
went to onc of our colleges and took up practical work he ought
to know a great deal when he ot through. He thought the
proper cousse was 1o send a young man to the high school until
he knew u great deal iabout mathematics, because he could not
get along in clectrical studies without that knowledge. Then he
should learn French, because it would be of great service to him
by enabling him to read electrical literature publishz * in France,
which was a great electrical country.  Then he would have him
go to work and run a dynamo and look after the piant, and it
would not take him long ¢ acquire a knowledge of the work.
Then he believed he should take up this course ; this three years
course should be identical with a mechanical and clectrical
course. The fourth yearhe could take up cither clectrical or
mechanical engineering as was preferred.  During vacations he
could do as was suggested in the paper read, fet into some
workshop where he could sce the kind of work he was going to
be engaged at, and in that way become a real practical man,
and that was the kind of men wanted, men who were not afraid
10 tackle practical work. The sooner our young men knew they
had to work the better for them., He wished to second the

motion for the vote of thanks to the writer of the paper read,
because it was a really valuable one, and too much credit could
not be given to the gentlemen who prepared these papers for
the benefit of their fellow members of the Association.

Mr. Johnson sad that by the tume a young man had passed
through a scientific course he was perhaps a httle tooold to take
hold of shop work, He thought that as had been suggested,
they should tike advantage of their vacation to acquire a know-
ledge of practical work, which would be of the gicatest advan.
tage to them. He considered the prachical part absolutely
necessary.  There were occasions when an clectneal engineer
might be called ypon to fix some part of an engine or dynamo
n a town where he would not be able to secure the services of a
poord machinst.  He thought, therefore, that after a youny man
had obiumned a high school education i mathematics, he ought
if possible to take a machine shop course of practical training,
and after that a year or two spent 1 ngher theoreucal training
would be of ad santage to hum, or even before taking the machine
shop course he could take the course of the School of Priactical
Science, then the machine shop, and then one or two years in
the best college he conld find.

Mr. Breithaupt thought the machine shop tramning should be
obtained very Lirgely outside of the college, that the theoretical
course should be distinct from the w.achine shop training.

Mr. Rosebrugh said the members might be interested i hear-
g what was the course at the School of Practical Science, in
Toronto. The work in the mechamcal engincering course was
much the same as in the purely mechanical course for three
years, and 1n addition to thns, running through the entire course,
starting at the very fitst term, was « course of clectricity, which
ran i this way. In the first year was i course at the University
by Prof. Loudon, on electneity and magnetism, taking a rapid
run through the whole range, wiving the student who had never
considered the question a good general idea on the subject,
probably as much us any ordinarily educated person who had
made no special study of it could be expected to know. Im-
wmediately following this was a course in the School of Science
on the flow of clectrical current. Following that in the
sccond year, a course was given in clectrical measurement of
currents and resistance. Then the third year the subject of
dynamos and motors and storage batteries was considered, the
continuous current only, alternating currents being left to the
fourth or post graduate year, on account of the extra mathemati-
cul difficuity involved. In the fourth year, which was not taken
up by all the students, nearly the entire time was spent in laobra-
tory work. \With regard o the machine shop work, that was en-
tircly outside of the four years work of the school.  In order to
obtan the diploma of the school st was necessitry to present 2
ceruficate of having had one years practice, so altogether it in-
volved a complete course of five years.

Mr, F. Thomson said the question had often been asked in
Canada whether an electrical engineer was required to run these
clectric plants. He thought the average pay of clectrical engin-
cers running plants would be about ten dollars per week. There
were in the Province of Quebec quite a nunber of colleges
that professed to turn out electrical and mechanical engincers.
Many of these instituticns possessed only the most rudimentary
and antiquated apphances, and the professor who instructed the
student knew practically nothing of what he was talking about.
A number of graduates of the schools had presented themselves
to ham seeking positions, with a certificate stating they were
thoroughly quahfied to take hold of almost any electrical plant.
The question scemed 1o him to be, would the use ol electricity
develop to such an extent as to make room for all those who
were crowding into the busmess.  The large firms wers combin-
g, and many of them had at their head half a dozen clectrical
cngincers well versed in the business, and these firms had no
room for students. These latter were oblived 1o take some
very minor posiion at a small salary, and many of them cven-
tually left the electnieal business and cntered into some other
pursmt. It was his expenience of what became of the electrical
engincers truncd in some of the colleges that there was no work
for them to do.

Mr. Langton saud on the point referred 10 1n the paper regard-
ing students spending the summer vacaton i machine shops,
he did not sce how they were going 10 do that.  In most shops
the apprentice was regarded somewhat in the light of a nuis-
ance for the fitst six months or a vear, and he did not think any
great alacrity would be shown on the part of smachine shops 10
take in a boy for five months and then let lum go. Undoubt-
cdly it would be the best way to combine theoretical and practs-
cal work, bat great difficulty existed in carcying out that
arrangement.  He fuliy agreed with all that had been said re-
garding the necessity of practical work, A certain degree of
this practicai knowledge could be unparted at the colleges. For
instance, the foundry branch taken at college was very uscful
though the student warked at monlding impossible forms which
he would never mould in practice, he learned what to avoid.
But the attempt to produce actual machines in the machine shop
at college was certmnly a very great waste of the student’s time.
He quitc agreed with Mr. Thomson thatmany of the young men_
now making their way into the clectrical profession would he
disappointed, because they weie paying too much altention to
the clectrical pait rather than the engincering pant of their
traming. Any extensive development could only be looked for
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in the field of commercial adaptation of electricity. He did not
quite agree with the definition of Lord Kelvin, but in com-
mercial clectrical work, in enginecering and railway work, a
man required to be as much, if not more, a civil or mechanical
engineer as an electrician,

he President said he had frequently wondered what was
gong to become of the farge number of “electrical cngincers
manufactured, but he supposed that, as in the case of the
}gwycrs and daoctors, it would be a case of the survival of the
itest, ’

Mr. Nicholls said he hardly thought so. To be a lawyer or
a doctor, although there were no doubt numerous aspirants,
onc had at least to have a certificate of competency, and the
were obliged to serve a proper term and pass a rigid exami-
nation before being allowed to assume the dutics of those p-
fessions. In the clectrical business the term of electrical en-
gincer as applied to Canada was a misnomer, for they were
very few and far between.

Mr. Langton said he had forgotten one paint he intended
to have mentioned, that was that in Canadian establishments
a better opportunity was afforded of studying the practical work
in detail than in the larger concerns such as that at Lyan,
Mass. Inthese latter the student was moved about and saw
various operations, but not very much personal attention was
given to him, and he only saw one thing at a time, whereas in
Canada, in such a shop as that of the Canadian General Electric
Company at Peterborough, he saw all varieties of work, and that
on a smaller scale, and came into more ummediate contact with
the various difficultics and points arising. He therefore
thought that Canada ofiered a better field for education in elec-
trical engineering than the United States did.

‘The President then put the motion for a vote of thanks to Mr.
Meriill for his paper, which was carried.

The President then said that, as there were & few minutes
to spare before the time for adjournment, and as he understood
that Mr. Thomson had been experimenting to a certain extent
with alternating currents of high tension, he would ask that gentle-
man to give a few remarks on the result of s experiments,
and as to the possibility of getting up an alternating current of
sufficiently high tension to use in the way proposed by the
parties who were exploiting these large power works, and also
as to the possibilities of constructing a dynamo that would
stand tension of such a character.

Mr. Thomson replied that he counld not say much as to how
the experiments referred to would turn out. He had intended
to prepare a paper on the subject, but had not been able to do
so for want of time.

The meeting adjourned for lunch from 12:30 to 1:30.

AFTERNOON SESSION.

The Convention was called to order by the President at 2
pm. _ ) . .

Some discussion took place as to the time at which the next
mceting should be held, and it was decided to leave the matter
in the hands of the Executive Committee to nominate a date
about the end of August or the beginning of Scptember.

ELECTION OF OFFICERS.

Mr. Kammerer inquired if the nomination of officers was now
in order,

The President having replied in the affirmative :—

Mr. Kammeter nominated the present President, first and
sccond Vice-Presidents to fill the same offices next year. These
gentlemen had wade a success of every meeting thus far, and
as there was a little douht as to whelher next year’s meeting was
going to be a success or not at Montreal, he thought it would
be well 10 retain their services.

Mr. Nicholls seconded the motion.

Mr. AL AL Wnght thought this method of nominating ers dlac
was not a repular mode of procedure.

The President said the fact of the nomination being made in
that way did not necessarily uuply that they would not be bal-
Joted for separately.

After some further discussion, no further nominations being
made, the three officers nominated by Mr. Kammerer were de-
clared clected to the same offices for the forthcoming year.

The President then said that the course taken was one not at
all anticipated by him, and he would have preferred that some
one else gad been clected President,.  He had always done all
that lay in his power to advance the interests of the Association
from its commencement to the present time, and it did seem to
him that it would have been better that some one else should
now relicve him of the duttes of the office.  However, as it
scemed to be the wish of the Convention, he bad no alternative
but to fall into line. The success of the Association was what
hedesired 10 see, and he could be relied on to do everything in
his power to further its interests,

Vice-President Dunstan said in view of the fact that the next
Convention was to take place in Montreal he felt rather strongly
that the officers should have been of that city.  If the Conven-
tion thought otherwise, however, he bowed to their wishes, and
would do all he could 10 make the Montreal meeting as great a
success as possible.

Vice-President Carroll also spoke bnefly, stating his intention
to do everything possible to insure the success of the meeting at
Montreal,

Mr. C. H, Mortimer was then nominated for Secretary-Treas-
urer by Mr. A. B. Smith, and no other nominations being made,
was declared clected,

Mr. Mortimer suitably acknowledged the honor conferred by
his unanimous re-clection, and assured the members present
that in the future asin the past, he would bend all us energics
to secure the success of the Association.

‘The President then stated that there were ten members of the
Exccutive Commitiee to be clected. According to the amend-
ment made to the Constitution, five of these would hold office
for one year and five for two years. It was thought as well by
several members that the members should be elected at the
present Convention, and the question as to which five shall con.
tinue in office be detenmmined at the next election.  1f that is the
pleasure of the Convention it could be so ordered.

Mr. Nicholls asked how that would be determined at the next
meeting.

The President explained that the first five members of the
Exccutive Conunittee would be efected for a second year, and
then five more would be elected to fill vacancies.

The nominations were then received as follows ¢

Mr. Dunstan nominated Mr. A. B. Smith, of Toronto.

Mr. Nicholls nominated Mr. John Yule, of Guelph.

Mr. Yule asked to have his name withdrawn.

Mr. Nicholls said a nominee could not withdraw without the
consent of his nominator, and he declined to consent to the
withdrawal of Mr. Yule's name.

Mr. John Carroll then made the following nominations : Ham-
ilton, Mr. D. Thomson and Mr. Geo. Black; Torouto, Mr. A. B.
Smith and Mr. J. A. Kammerer; Ottawa, Mr. T. Aheam;
Peterboro’, Mr. J. W. Taylor ; Montreal, Mi, L. B. McFarlane
and Mr. D. A. Siarr ; Owen Sound, Mr. S, J. Parker; Guelph,
Mr. John Yule.

Mr. A, A. Wright expressed his surprise at this wholesale
nomination. It scemed to him a yery strange method of pro-
cedure.

Mr. Nicholls then nominated Mr. A. A. Wright, of Renfrew.

Mr. Wright said he had more business than he could attend
to, and although Mr. Nicholls had raised the point that Mr. Yule
could not withraw without the consent of his nominator, it took
two to make a bargain, and he must positively decline the nomi-
nation.

Mr. Yule nominated Mr. Rosebrugh, of Toronto.

Mr. Taylor, of Petesboro’, asked to withdraw his name, and to
nominate Mr. Fisk, of the same place.

Mr. Nicholls nominated Mr. C. P. Dwight and Mr. K. J.
Dunstan.

Mr. Dunstan nominated Mr. Fred. Nicholis, of Toronto.

Mr. Nicholls said that as a matter of principle he would prefer
that his name should be withdrawn. Much as he appreciated
the honor, he did not think that 2 man interested from a busi-
ness stand-point in dealing with a2 large class of active members
in such an Association as this should accept an office in it.
Since its inception he had done all he could to help forward the
work of the Association and would corntinue 10 do so. But if
the Association was to be successful it should be managed en-
tirely by active electric hight, telegraph and telephone men, and
not by any one who had axes togrind. He had taken that posi-
tion from the first, and he felt just as strongly as ever onthat
point to-day. He was happy to be present at the meetings of
the Association as an active private member, but at that point
he thought his interest in it should cease.

Mr. A. B. Smith nominated Mr. John Galt.

Afr. Carroll nominated Mr. john Langton.

Mr. Langton said he thuroughly agreed with the views just
enunciaied by Mr. Nicholls—ihat oflicers of the Association
should be buyers and notsellers. He must therefore decline the
nomination.

The nominations were then closed.

The President and Mr. Carroll were appointed to act as
scrutineers, and proceeded to take the ballot.

The ballot resulted in the clection of the following pentlemen
to compose the Exccutive Committee : A. B. Smith, T. R. Rose-
brugh, Toronto; S. B. McFarhane, D. A. Starr, Montreal ;
John Yule, Guelph ; D. Thomson, Geo. Biack, Hamilton; E.
Carl Breithaupt, Berlin ;3 H. O. Fisk, Peterboro’ ; Thos. Ahcarn,
Ottawa.

Mr. Nicholls moved, seconded by Mr. Thomson, “that the
thanks of this Assaciation be tendered to the Industrial Exhi-
bition Association for the usc of the Directors’ room and other
courtesies extended to it, and that a copy of this resolution be
forwarded to the Industrial Exhibition Association.”

On motion of Mr. A. B. Smith, seconded by Mr. Taylor, the
sum of $25 was voted to the Sccretary-Treasurer for his services
during the past year.

The following paper was read by Mr. Langton :—

DIRECT CONNECTED DYNAMOS WITH STEAM ENGINES.
&V JOUX LANGTON,

Dynamos directly connected to stean engines have been not
uncommonly used in Europe from the first introduction of clec-
tric highting ; so much so that the custom has_been noted as a
distinguishing characteristic of European practice compared with
the almost exclusive use of belt driven machines in America.

The early direct connected dynamos were, however, generally
uncconomical in material and were in fact high speed dynamos
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run below their most efficient speed, with a corresponding reduc-
tion of output in proportion to their cost.  The advances made
in the design of multipolai dynamos brought the efficient speeds
of this type down to lEc point where the revolutions per minute
compared with the speeds that can be efficiently obtained by
modern steam cngincs. and so made direct connection it general
commercial question, The credit for this is very largely due to
German engineers and builders, who at the time of the Paris
Echibition in 1889 had brought the type to a high degree of
perfection, and had built direct connected dynamos as large as
300 K. W. The general introduction of similar machines into
the Umited States dates from™the Paris Exhibition, and since
then the rapid increase in their use has been a marked feature
in the history of electrical progress on this side of the Atlantic,
And although the principal use of machines of this class has been
in large sized units, suvitable only for large power and lighting
stations, the practice has been gradually extended ta machines
of small power. Under these circumstances the subject would
seem a fitting one for consideration by the Canadian Electrical
Association, and the object of this paper is to bring the matter
before the Association by briefly attempting to discuss mn what
manner the essential peculiarities of direct connection as com-
pared with belt connection, affect the main items which go to
make up the cost of producing electrical encrgy.

The high speed automatic sicam engines which are now gener-
aliy used, belted to dynamos without intermediate shafting, are
all suited to direct connection. They thus afford means for an
immediate comparison between direct and belt connection which
will apply to the majority of cases, and which is divested of all
considerations of steam cconomy by the use of identical engines
in both cases. Any conclusions diawn from this comparison, to
which the present paper is devoted, may then be taken into ac-
count in conjunction with the totally distinct question of steam
cconomy with different types of engines, This is so, even for the
case of slow spced engines, which in general are not suited to
direct connection. The cost of production with high speed belt
connected engines may be compared on the one hand with high
speed direct driving engines, and on the other with slow speed
enginces, belt driving through intermediate shafting.  The ques-
tion of stcam economy has been recently exhaustively treated in
a most valuable paper on *“ The Cost of Steam Power Produced
with Engines of Different Types,” read before the American
Institute of Electrical Engincers by na less an authority on
steam engineering than Dr. Charles E. Emery, whose paper
gives the items of cost analyzed and tabulated so thut special
corrections for special cases may be readily applied. (Dr.
Emery’s paper was republished in the Canadian Electrical
News of May and June, 1893.)

The subject for present consideration is then narrowed down
to the general cases of identical or equally good dynamos, in the
one case belt connected and in the other direct connected, to
identical or equaily good steam engines, used in plants which
do not present any special conditions of location or operation.
The items of cost to be looked at ate :

In the first cost of plant
Cost of generating machinery complete ready for operation.
Cost of real estate and building to contain gencrating
machinery.
In the operating cost of plant :
Repairs and small supplies.
Attendance.
Fuel.

Notwithstanding some saving in labor and material due tothe
use of a combined bed plate, the saving of two pulleys, of the
whole cost of the helts, and (in cituations where they would
otherwise be used) of dynamo foundations; *t does not seem
probable that the first cost of dircct connected dynamos and
cngines erccted ready for operation will ever be less than oreven
as low as belt connected combinations. Any saving of material
will be fully counterbalanced by the increased cost of testing the
combined machines, whether the engine be brought to the clec-
trical works for this purpose or whether the combined test be
made where the plantis erected. Boilers, engines, steam-piping,

umps, condensers, and clectrical apparatus outside the dynamo
itself, are all unaffected ; but for the dynamo connected to the
engine the advantage in first cost is at present with the belt
connected machine, an advantage it will probably continue to
retin.

The principal difference between the two classes affecting first
cost is in the engine room space required. This is most marked,
and is in all its bearings the most importaut characteristic ot
direct connection. Dynamos belted to engines on the same
floor occupy from two to three times the floor space of direct
connected combinations, giving the latter 2 considerable advan-
tage in the first cost of 1and and buildings 1equired. \Where the
engines are on the ground floor belted to dvnamos on the floor
above, the total floor space is about twice that required for
direct connection.  In this casc the real estate covered is the
same for both, but the building cost is increased, not only by the
extra cost of the sccond story, but also by the much mare sub-
stantial chamacter of the work necessarv to suppor. the weight
and prevent injurious vibration. The double story arrangement
of station also presents special difficulties of its own with the
belts and bearings, even where dynamos not larger than 100
horse power are used. \Where the individual machines are of

comparatively small power, as in an arc lighting station, the
double story armangement seems to give satisfaction. By com-
pletely separating the engines from the dynamos it also probably
somewhat increases the cost of attendance. In every case the
saving in fiest cost of land and buildings has a definite aseign.
able value and can always be taken accurately into account to
determine whether it is worth saving. It becomes a matter of
fact and not a matter of opinion—a ?orlunme.circumst:mcc in an
item which presents greater variations in value thau any other
single onc of those which must be taken into accoumt, varying
between such extreme cases as the business portions of New
York, where the annual rental of floor space is $5 per square
foot, and the small country town, where building lots can be
bought outnight for 5 cents a square foot.

It is surprising what can be done by direct connection in the
way of concenirating power. In onc plant the writer examined,
20 feet in length of an engine-room 18 feet wide and 8 feet high,
contained four 75 horse-power engines direct connected to four
so K. W. dynamos and the switch board for the whole plant,
{eaving comfortable room for the attendant to move about the
machines and to get at and temove any part of them.

Turning next to operating expenscs. (gn our present assump-
tion that equally good machinery is used in both cases, there
seems no ground for any difference in the cost of repairs and
small supplies, except such repairs as may be required to the
belting itself.

In the cost of attendance, whatever differeace there may be
should be in favour of direct connection, owing to the greater
compactness of the engine room plant obtainable by this method.

The weights of the rotating parts of dynamo and engine, the
strain of the belt connecting them, and the thiust on the crank
pin, will determine the resultant pressures and the consequent
friction in the main bearings of a belt connccted combination.
With direct cannection the weights are reduced by the absence
of the armature pulley and the driving pulley on the engine,
there is no belt strain, and the frictivn is that due to the reduced
weight and the thrust on the crank pin, making the direct con-
nected more efficient than the belt connected combination.
What saving in fuel this means is a very interesting and impor-
tant point which could be definitely determined only by an actual
fuel test.  But there is a most regrettable scarcity of any pub-
lished engineering data on the subject, and the wniter has been
unable to find any records of tests which would determine this
point. In the abscnce of such records we may attempt to form
some idea of the possible fuel economy by calculation, but for a
general consideration of the subject it helps us but little.  In the
engine the weights and the total belt strain are constant, and
act each constantly in one direction at all loads, but the pressure
due to the thrust on the crank pin changes its direction each
revolution, varies with the load, and not only varies at different
points of the stroke, but varies diffeiently for different loads.
Without indicator diagrams and without accurate dimensions
and weights of the reciprocating parts of the engine, calculation
becomes so approximate as to be of little use.  Without these
we must leave on one side the friction of the belt connected
engine, and with it the whole friction of the direct connected
dynamo and engine, which at most canno' be greater than for
the belt connected engine alone, since the crank pin thrust is the
same for both, the belt strain is absent in direct connection, and
the weight of the rotating parts of the engine is but slightly
increased by substituting the direct connected armature for the
driving pulley on the engine shaft. A rough comparison of
weights shows an increase of weight on engine bearings for
direct connection, averaging 10¥% for 8 sizes from 25 to 225 horse
power, and 5% for 5 sizes from 4o to 125 horse power.

We may then take the friction of the belt connected dynamo
as the minimum amount saved by direct connection. Now, this
is the same actual power whatever the load on the dynamo may
be. It depends on the weight and the total belt strain, which
are the same at all loads : as the load increases one side of the
belt slackens just exactly as much as the other side tightens.
Conscquently the per cent. loss in the bearings increases as the
load diminishes. If the saving by direct connection is at_full
load 24 7%, of the output of dynamo, it is at half load 5 % of the
output of dynamo, and at quarter load 10 % of the output of
dynamo. Hence the total saving during a run depends, amongst
other things, very much upon the average load on the dynamos
during the run,

Reference has been already made to the dearth of published
records of the performance of direct cannected dynamos or of
data concerning them. This is a matter for surprise in view of
the early usc and subscquent development of the type in Europe.
But it is still more surpnsing that such a large amount of capital
should have been invested in them in the United States during
the last three years, with so httle public notice of the reasons
leading to their adoption, or the advantages expected to be
gained by theh use, and a complete absence of information as to
what results have been actually realized ; and this paper has
been prepared in the hope of eliciting some discussion by this
Assnciation which will assist in throwing further light upon the
subject.

Mr. Thomson asked Mr. Langton if he considered the slow
spced multipolar machine as cfficient as the bi-polar machines.

Mr. Langton said the question was rather a wide one, as there
was considcrable variation in diffierent makes, and the question
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of the efficiency between the two types was so mixed up with
the various makes as to make a general answer impossible,

Mr. Galt thought the President, from his experience in run.
mng dynamos, would be able to give some very important infor-
mation on this subject.  For his own pait, he thought the more
directly you could get the power npglic«i the better, and the
whole trend 1n every part of engineering was in that direction.
As illustrating this fnc referred to maodern practice in locomotive
nnd marine engine construction.  The proper plan was direct
motion without geanng,  Belting, he said, was gearing, and if it
could conveniently be dispensed with, it was proper to do so.
But owing to the comrlcxll)‘ of conditions it was hardly possible
to lay down any broad rule. There were conditions frequently
prevalent which would make it absurd to make usc of direct
coupling, and again there were other conditions under which it
would be equally absurd 1o use gear.  The advantages of dircct
work were that it simplified the machine 1o saome extent, occu-
piced less space, makmg it easier to attend, and effected a saving
m wear and tear, for it was well known that belting is likely to
give out and nccessitates constant attention.  Speaking of street
railway motors, he smd he thought the day was not far distant
when thete wonld be found ditect dynamos on the car axles.
1t was well known that gears were very troublesome, taking
much oil to keep them in order, and very liable to break. For
these and other reasons, the more direct the work could be
made the more advantageous.  Butin the present state of elec-
trical and steamn engiacering it was hardly likely to always eet
a direct connected engine to suit the speed at which aimatures
geaerally run.  In England, Germany and France where large
powers were developed, it was convenient and cconomical to
have special designs and it was done in that way, With a Cor-
liss engine, either vertical or horizontal, usually running about
too revolutions per minute, it was impossible to run direct unless
you multipoled your dynamo.

After some further discussion by Mr. Medbury, Mr Galt
moved, scconded by Mr. Thomson, that a vote of thanks be
accorded to Mr. Langton for preparing and reading the paper.

Mr. E. C. Braithaupt then read the following paper :—

ELECTRIC STREET RA{LWAYS,
BY K. CANL DREITIAUNT.

It 15 not intended to make this paper onc of a purely technical
nature ; we shall endeavor rather, to present a general review
of the subject 1n hand and a systematic consideration of the
problems and difficultics involved, omitting also detailed csti-
mates of cost.,

Until comparauvely recent years street railways were oper-
ated almost entirely by animal power ; steam engines of various
forms were used, but the objections to the ordinary form of
engme or dummy has confined them to the sparsely populated
chstricts.  Cable traction hias come into extensive use, and latsly
also clectric traction. Other methods are, however, also compet-
ing for public favour; in Toledo, Ohio,a plant was recently
installed in which the motor was operated by compressed air,
while another company in Chicago have been experitmenting on
the merits of compressed steam as motive power.  In this
system, water is to be heated at a charging station to a
temperature corresponding to about 200 Ibs. steam pressure and
cach caris to have a well jacketed reservoir to carry a supply
of compressed steam .'\m{ water ; the motor is a small steam
cugine of speciad design 1o exhaust at a low pressure and oper-
ate noiselessly,

Elcctricity as a motive power for street milways possesses so
many advantages over all other systems that it is at present
recogmized as the best method of propulsion for the great ma-
jonty of cases.  The speed of an electric car can be varied at will;
power is consumed accarding to load and rate of speed, and
there 15 no constant factor of loss as in the cable system ; the
cars can be moved forward or backward, they can be started
and stopped with surprising rapidity, and are not liable to get
beyortd control.  The systemy has also its points of inferiority ;
the mcthod of transumtting current to the car by an overhead
wire line s severely enticized and the accounts furnished by the
daily l)rcss of the accidents and destruction to life caused by the
“deadly trolicy ” have come to be an old story, though in point
of fact only a small proportion of these arcattributable to pmely
clectricai causes. . The dangers of a street railway service natur-
ally increase as the rate of speed maintained is advanced, and
the greatest number of accidents are duc to this cause.  Cable
rulways are mn reality a greater source of danger than is the line
wire of a trolley road.

In electne milway work one of the chief problems involved is
how to supply current to the moving motor. A number of dif-
ferent methods have been propased all of which resolve them-
selves nto two distinct types, and since these affect changes in
the entire orcmunn of the road we may classify the whole sub-
ject under the same headings, viz :

1. Where the current 1s generated at a central station and
transmitted directly to the car motor by means of a wire line and
moviny contact.

2. Where a certun quantity of energy is stored up in some
forn or other and carried on the car itself, there to be supplied
in the form of electric current to the car motor. In this case
the accumulator is usually an clectric storage battery, though
o}hcr plans have been proposed, in some instances very com-
plicate.

In the first type the transmission of current may be accom-
plished by an catirely overhead line or by an entirely under-
ground linc or by a modification of thesc as ¢. g. in the casc of
the Buffalo street railway, where, we believe, all the feeders and
mains arc buried and only the trolley wire is overhead. The
term “trolley roads” may {)c applied to all of these.  Theoreti-
cally considered, the second method is no doubt the more desir-
able one since it climinates entirely the difficulties of a transmit-
ting ling, but as yet it has not proven itselfattogether successful
in kmcl the only electrical method which hus so far stoad the test
of a number of years in all kinds of climate is the overhead trolley
system of the first type.

The three cssential points of any clectric road naturally are :

1. The generating plant.

2. The transmitting plant.

3. The motors and car equipment.

Let us consider these more in detail.

GENERATING PLANT,

The location and design of the power station is a matter which
should be studied with much care.  Forroads ot the first type it
should be as central as possible with reference to the territory
covered in order to economize copper and minimize losses on
the line.  Ifit be a steam plant it will be of advantage to place
it where an abundant supply of water can be obtained for con-
densing, and near to railway ‘lines and steam ship wharves so
that fuel may be brought in without extra outlay for cartage.
On the other hand property values must also be considered ;
accurate estimates of all the quantities involved must be prepar-
ed and to determine where it will be advisable to add to first
cost in order to save in working expense the intcrest on the
extra capital so invested, must be balanced against the decrease
in working expense thereby effected.  That it results in economy
to utilize water power for clectrical purposes cannot always be
taken for granted.  Such natural sources of power are generally
found at locations moie or less inconvenient, often at some dis-
tance from the centre of distribution, and the extra outlay for
copper and other items of primary investmentas well as the
increased loss in transmisston may assume such large propor-
tions as to bring the net cost per illorSc power per year above
what it would be if steam were used. Morcover, where the
load is a variable one, the water power plant will not accommo.
date itself so well to the fluctuations, and the smoothness of
operation obtained in a steam plant cannot be acquired ; this
entails a further loss as will be shown later.

In clectric railway work of the first type, viz :—where the car
motors are supplied with current directly from the generators by
means of a transmitting  line, the service required of the motive
power is much more exacting than in ordinary cases ; the load
fluctuates between very wide limits and with great rapidity,
particularly so on small roads. This causes not only unusual
strains on the machinery and which mast all be allowed for in
construction, but unless the rcgulating apparatus responds
promptly to a change of load, satisfactory results cannot be
obtained. Take for cxample a road operating six cars alto-
gether, weight 8 tons per car, average speed 9 miles rcr hour,
.oadbed rather hilly but grades not over 3 percent.  The power
required at the car axle to propel onc of these cars on a level
would be about  h.p., 2 per cent grade 11.5 h.p, 3 per cent.
grade 15,5 p.  If now two of these cars be simultancously
started on ascending grades of say 2 and 3 per cent. while two
othiers are running on level tracks, the remaining ones drawing
no current, the load will be increased a little more than three
fold, not counting the extra energy required to start, and unless
the regulation be prompt they will start slowly.

The ratio between maximum load and mean load is a factor
which enters largely into the detennination of the prime mover
1o be cm‘)loycd, both asto size and kind. ‘Taking the same
example the maximum load would be somewhere about 100 h. p.
atoar axle while the mean might be 35 h. p., depending of
course on local circumstances, a ratio of 3to 1 ; as the total
number of cars operated increases, the variations due to a few
cars being thrown on or off become relatively smaller, the load
tends to even itself and become steadier and  the ratio between
maximum and minimum may approach unity. It thus appears
that the dety required of & prime moves on a small road is mare
severe than that of a plant of considerable size, afact which
may at first sight seem semewhat surprising, The prime mover
ch)loy(_:d ought therefore to be one capable of very sensitive
and quick regul:mon, and which, while able to devclop the
power required for maximum load, should work at its best effi-
ciency at about the average load, and further, this efficiency
figure should not vary much for small changes of load.

Of all the different sources of power only two, viz, steam
power and water power, are made use of to any extent in electric
railway work, and of the prime movers of these two classes the
steam engine best fulfills the required conditions. In point of
operation its two great advantages are :

1. Its regulation, which though far from perfect, is vastly
superior to that of any water wheel.

2. Its range of power; a steam engine can much cxceed its
rated outputfor a short period while a turbine can never develop
more than a certain fixed quantity. For this reason a water
power plant will usually show greater friction losses.

The style of enginc best employed whether high speed or slow
speed, will be determined by the sizes of the power units and the
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ratio of maximum load to mean. It is a matter on which there
exists much difference of opinion.  High speed engines regulate
quicker and they do not require intermediate pulleys to bring
up speed ; for these reasons they me mostly used where the
power of the station i1s subdivided into a number of smaller units
or where the total output is comparatively small.  1f each engine
be dircctly belted or directly coupled to one or two dynamos
the losscs due to counter-shafting are entirely eliminated, and if
we install several sets of units moye than are actually necessary
the liability of a breakdown is reduced to a minimum.  Slow
speed cn;fvincs on the other hand better utiize the expansive
power of steam and operate more cconomically, cspecially
where they are used compound condensing and where the units
are large. ‘The usual method is to connect all the engines to
one countershaft from which in turn all the dynamos are driven,
thus cnadbling any set of dynamios to be driven from any engine,
a consideration of some advantage, but we must now also allow
for the extra [osses due to shafting and we cannot provide so
well for a breakdown,

. Of the steam generating plant we need not make special men-
tion.

The objection to the use of turbines as prime movers are, as
already stated, their slow regulation and the fact that since they
cannot excced their rated omrut they must often be worked ata
low cfficiency. ‘The power they exert does not vary strictly in
accordance with that required on the ling, since their regulation
is not only slow but is :350 hindered by a factor which may be
called the time lag, and which is di.c to the slow action of the
governors ; when the external loadis suddenly changed the
momentum of the station machinery 1s largely drawn on, and
Ly the time the governoraction is felt, its speed may be so much
accelerated or reduced that an extra shifting o(y the gates is
needed to restore normal speed.  In the tests of the Neversink
Mountain railway inade during the summers of 1891 and 1892
under the dircction of Messrs. H. S. Hering and W. 8, Aldrich
the general working of turbines as pritue movers for riailway ser-
vice was well shown. The existence of the time lag was clearly
demonstrated. [none instance the electric horse power dropped
abruptly tozero, then rose again to a maximum in fifteen seconds,
while the turbine horse power showed a corresponding minimum
35 scconds later and a maximum 45 seconds later; during fouryt-
four minutes consecutive running a maximum difference of
140 h. p. was shown between turbine shaft and dynamo termi-
nals and a minimum of only 12 h. p. The speed variations
were found to be great and sharp, showing at the turbine shaft
maximum of 104 and a minimum ot 78 revolutions per minute
during 13 minutes. The voltage kccpin%r pace with the changes
of speed rose to 2 maximum of 350 and fcH to a minimum of 260
during the same time;_the load during this period was abont 43
per cent of the capacity of the station and the gate varied
from 41 per cent to 8.5 per cent of full gate. These fluctuations
are of course extreme cxamples. Two vertical turbines were
used at that time, coupled to the same shaft but individuaily
governed; the governors did not always act simultancously, and
1t happened occasionally that one turbine was driving the other.

In the case of accumulator roads the required conditions of
the generating plant are materially changed. The load is now
a constant quantity approximately equal to the mean power re.
quired to operate the cars, and  the rated output of the genera-
ting station need therefore only belarge enough to accommodate
this load. In a paper lately presented before the American Inst,
of Electrical Engineers, by Charles E. Emery, Ph,, D. the author
compares the working expense of engines for constant and vari-
able loads.  Assuming that for the latter case the power plant is
required to be 50 per cent larger and that a somewhat greater
allowance wust be made for depreciation on the machinery
account, other conditions being the same, he estimates that for
a case where the total cost per hoise power per year amounts to
$52.66 for the variable load it will only be $47 27 for the con-
stant load, both reckoned for 363 days of 20 hours euch. A
water power is admirably adapted for storage battery roads.
The turbines can be operated at their best efficiency and, if the
source of power be inconveniently situated, we can easily trans-
mit_carrent ta the car barns or any other convenient charging
station.

As to the question of cost of steam power Bigwater power we
beg to refer to the cery exhaustive paper by DF. Emery already
mentioned.

TRANSMITTING PLANT.

In all clectric railways of the first type the transmitting plant
is of the same form, viz: that of a trolley line with its mains
and feeders all radiating from the generating plant and extend-
ing over the entire route. In most cases the wires are carried
overhead on poles but where the street traffic is heavy, as in
iarge citics, this causes some encumbrance and danger to the
public, especially in case of fire, so that it may be found neces-
sary to carry the feeders and mains underground, a matter which
entails considerable difficulty and extra cxpense ; the wires must
be better covered and good insulation is much more trouble-
some to maintain, Since 2 good conducting path is offered
from the trollcy to the earth, lightning will be more apt to do
injury to the line, though the risk of damage to the station
machinery should not be so great aswn the case of an entirely
overhead line.

A variety of conduit systems were early proposed but the diffi-

culty of properly insulating a bare wire lying below the surface,
or of providing other suitable means of comtact were found to
be so great that they received little attention.  Lately, however,
a number of conduit roads have been constructed on plans which
secm to promise better success.  ‘The Love system Yms under-
gone a series of expernments i Chicago and a short line was
also installed in Washington, ID. C,, last fall, The conduit used
at the latter place is 17 inches deep by 14 inches wide, very
similiar in general construction to that of cable roads, and con-
nected to the sewer at frequent intervals to secure proper drain-
ave. A complete metalhc circuit is used that leakage may be
casicr detected and kept as fow as possible.  Full descriptions
of this as well as several other new conduit systems have ap-
peared n the engineering journals and need not be repeated
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here. We are informed by onc of the cngincers of the Wash-
ington Roud that it has so far given good satisfaction, and that
during the severe wet weather of the past winter no trouble was
caused by water, the leakage being quite smail.

In the European citics there are a number of conduit roads in
operation which we believe are showing good results, the one at
Budapest being perhaps the best example.

Induction systems in which primary coils are to be imbedded
just below the surface at regular and short inteivals along the
track while a secondary is carried low down on the car, have
also been proposed ; this would overcome the difficulty of mov-
ing connections between car and ling, but it carries with it other
souices of trouble, and we have as yet no suitable alternate cur-
rent railway motor.

As to the construction of the line for trolley service ; we want
of course to secure as nearly as possible the same potential
difference between trolley wire and ground at all points, and to
obtain this we must run feeders from the station to different
pomts onthe line. We may run out one continuous feeder and
connect it to the trolley wire whenever necessary as in figure 1.

The trolley or main may or may not be connected directly to
the station.

In this case the diameter of the feeder is decreased as its dis-
tance from station increases; a better method is to run out
separate feeders as in figure 2.

Fecsters
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To determine the location and sizes of feeders we must find
the amount of current required at ceitain parts of the route, and
to do this we need of course to know the particulars of the casc.
Given then :

The profle of the road,
Car speed and time intervals between successive cars,
Total weight of car and number of passengers it is intended
to carry,
we can determine the horse-pawer required by any car at any
partof the road from which, assuming a certain cfficiency for
cach of the different parsts of the plant, we deduct the current re-
quired on any portion of the line for the given case and the
mechanical horse-power required at the station.

The proper calculation of feeders is nevertheless a difficult
problem as the alteration of any one of the given data will
change the result. Takce g. cars A. B. and C. running at
such intervals that their distances from each ather is 2000 feet
drawing respectively 4o, 50 and 6o amperes. If now another
car D. drawing also 60 amperes were to {ollow closely after C,
the current required on that section would be doubled, and the
line loss increased four-fold ; i. e the available pressure and
cfficiency would both be materially lessened. Where the feeders
had been calculated just to accommodate a cenain service, a
change n the running schedule of a road might thus entail
rather unexpected results in efficiency of operation.  The neces-
sity of having a properly constructed ground 1iturnis some-
times overlooked, and complaints of corrosion of lead or iron
pipes by clectrolytic action are not uncommon. Rails should
always be properly bonded and grounded at regular intervals b
a wire running into permanently moist earth ; in some cases 1t
is advisable to put down a return wire,

In the case of roads of the second type the accumulators must
be considered as the transmitting plant, and these have been the
one weak point in storage traction. The batteries mostly used
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have been the lead and acid cells, of the types originally de.
vised by Plantc and by Faure, or medifications thereof. The
difficulties in their operation are many and well known ; the
positive plates do still warpand form a short circuit in spite of
all cforts put forth 10 keep them in line, and grid plugs still con-
tinue to swell and drop out.  The Waddell-Entz Electric Co., of
New York, have been experimenting on a French alkaline bat
tery whicn shows considerable probability of success. The
metallic elements used arc copper and zinc and the clectrolyte
caustic potash, The clectromotive force of sucha couple is

uite small, being only cight tenths to nine tenths of a volt, while
that of the lead cells is 2. to 2.4, butits chemical action is almost
completely ieversible, and its weight is only about Go pounds
per horse power hour, stored. while that of the lead type is about
100 pounds ; its efficiency is <Jaimed to be fully equal to that of
the best lead battery. The motor used in_connection therewith
15 especially designed for low voltage and has a Gramme ring
armature of large diameter with internal field, thus sccuring a
longer power arm and better ventilation, 1t is wound to take
heavy currents so that a powetful torque may be exerted to
make up for its slower speed.

MOTORS AND CAR EPUIPMENTS,

The style of motor cmrloycd tor clectric traction work is sub-
stantially the same for all of the different systems now in use.
in the carliest forms it was carried above the car floor and con-
nected to the car axle by means of belts or chains, but this
method was soon abandoned. Link connection between anma.-
ture shaft and car axle like that of ralway locomotives was used
to some extent, and the method may vet in a_modified form
come into use though at present spur gearing is cmployed al-
most exclusively, motors being always placed under the car floor.
The first spur gearcd motors were built with two or more reduc-
tions, but these have been largely displaced by a gear of single
reduction.  From a mechanical standpoint the best construction
would beto utilize the car axle as armature shaft and do away with
all gearng, but clectncally this involves some difficulty, since the
armature speed must now be comparatively lessened and the
armature must have a greater turning moment to make up for
the leverage of the gear wheels. In the Short gearless motor
this 1s sccured by mcreasing the armature diameter and
strengtheming the field.  Mr. Shoit claims that a double reduc-
tion spur gear consumes about 137 of the encrgy supplied to the
motor. (* Practical Operation of the Gearless Motor”—S. H.
Short, Electrical World, Aprit 16th, 1892.)

For regulating the armature speed of a traction moter a num-
ber of different methods suggest themselves.  For agiven arma-
tute revolving in a magnetic field of a certain fixed strength the
torque varics as the currcat supplied and the speed vaies as
the potential difference between its terminals ; if, however, the
field strength be varied both these quantities will be affected.
We can therefore regulate the speed by simply interposing a
vanable resistance in the external circuit or by changing the
strength of the field, i. ¢., varying the ampere turns on the field
coils. 1n the Fdison system a combination of these two methods
was used. The ficlds were woundi with a number ot separate
coils and by means of a contiolling switch_different combina-
tions of these were affected so s to vary their total resistance
and number of turns.  Where two or more motors are used an
efficient regulation can be secured by throwing the machines in
serics or in parallel ; an external resistance is also used and
different combinations can agnin be produced  This method is
now adopted on the Thomson Houston and Westinghouse
equipments and a large saving of power is claiimed forit In
this connection we would refer to some interesting curves on
motot tests having reference especially to dififerent methods of
speed control by Prof. Shepardson and Mr. Birch. (See

lectrical World, July otk, 1892.) .

Where storace batteries are employed we can regulate quite
efficiently by changing the relative arrangement of the cells.
\We can thus fonn any number of combinations between all
cells in serics and all in parallel and so vary the current sup-
plied to the motor both in quantity and pressure.  The method
should be a very cfficient one.

On clectric cats we can secure a very powerful brake by
short circuiting the motor armature and making the machine
act as a dynamo . 1f properly applied the method is_an excel-
lent onc; it is not subject to nn{; of the evils of aidinary fric-
tion brakes and where storage batteries are used a part of the
cnergy expended in driving the car can thus be recovered. It
the road be hilly this results in an appreciable saving of power.
The method s used in the Waddell-Entz equipment and gives
very good results.

EFFICIENCY OF ELECTRIC TRACTION.

The vital questions i any commercial venture of this nature
are of course first cost and operating expense.  The cost of con-
struction of an clectric road, especially the outlay for line and
track construction, can be increased or decreased largely as the
carcumstances of the case will warrant, and even where the
ost cxpensive equipment is called for, the total cost need not
cqual that of a cable road. In operation the general cefficiency
obwined is alsoa fair one. Railway generators of the types
now built, have an efficency approaching 9oy even at half load,
but we shall take it at 85 to be withia the limit, while an aver-
age of 703 may be climed for motors and gearing. Allowing

a drop of 5% on the line we should have a total efficiency of §7%
between dynamo pulley and car axle. These figures are
averages and must be expected to vary widely, particularly soin
case of the motor losses. From special car tests made during
the test of the Neversink Mountain Road already referred to, we
have taken the following table to show the performance of the
motors.

Grade Mean ! “Fotat ’.\lechuni-‘ Electrieat |
Remarks, "¢/ | car | load feathp.ad hop.mt | Efficiency.
®  |speed | pounds |carax’e, fmotor term.

Dufferent posl-; 35 | 728 ;33.800 2.6 | 36.8  {53.8 minimum
tions of TegU- | ‘
lating switch. X !

{

|

|

35 122 }n&)o 353 45 78. s maximum

Under heavy | 3.63| 7.7 | 32,900 | 31.5
Toad. | 364] 9 | 33900 4o0.2

(38 62. mMmum
3.3 75.3 Maximum

Car cquipped with two twenty-five horse-power Edison single
reduction class “ B” motors.

Weight of car 22,000 pounds.

The total cfficiency olpthc plant was found to be rather small.
At 35% of full load it was found to be about 14% between
hydraulic horse power and car axle ; 30 per cent between power
delivered to station machinery and car axle, and about 50 per
cent. between dynamo pulley and car axle. At 45 per cent. of
full load these fivures were respectively 23.1%, 39% and §7%.
These roaults show that the tutbines themselves and counter-
shafts consumed a Jarge amount of power ; the electric part of
the plant was operated with a fair degree of cconomy consider-
ing the circumstances of the case.

For clectric roads of the second type where electric accumu-
latots are used the efficiency figure will be higher for some parts
of the plant and lower for others ; station losses should be
smaller than those for trolley roads and motor losses, consider-
g the fact that a part of the cnergy can be recovered by oper-
ating the motor as a 'ynamo should not be quite so large. The
principal waste of energy is in the double conversion fiom elec-
tncal to chemical and back to electrical energy in the storage
battenes, and this loss 1s nhodoubt a considcmlﬁz one. Accurate
figures have as yet not been published, but the total efficiency
of such a road 1s probably somewhat below that of a trolley road.

Mr. Langton said the figures in the paper regarding total
cfficiency were very interesting and although the loss would
seem very large to an ordinary consumer it was probably much
less than from any other form of transmission. He said that it
was rather a misfortune for electrical transmission that owing
to electrical power being so easily measured the loss was always
readily ascertainable, whilst the greater loss by power in other
methods of transmission was seldom so accurately known. He
remembered a case of a small establishment running by water
power. It was discovered that it took 18 horse-power to run
the shafting and machinery and 12 horse power torun the shaft-
ing alone,

Mr. Breithaupt expressed a desire to hear some remarks from
Mr. Langton on the subject of storage batteries.

Mr. Langton said that storage batteries of different makes
had been tried in many different places, and had universally
tailed for traction, and always from the same three causes : the
weight was too great, the ampere hour efficiency dropped with
heavy load, and the heavy load also caused mechanical deteri-
orauon of the plates. Unless the storage battery could over-
come these difficulties it was no use for traction. He was inter.
ested 1n a storage battery himself, and if it turned out as was
expected he would be happy at some future time to give a de-
scription of it, but at the present time it was only wasted time of
the Convention to talk of storage batteries.

On motion of Mr. Langton, seconded by Mr. Galt, a vote of
thanks was tendered to Mr. Breithaupt for his highly interesting

aAper.
P Rvotc of thanks to the Press of Toronto for full reports of
proceedings having been passed, the Convention adjourned, to
meet on the steamer Chicora at 7 o’clock to-morrow moming.

THE EXCURSION.

The excursion to Niagara Falls on Thursday was looked for-
ward to with anticipations of pleasure, not unmixed with anxiety
however lest Jupiter Pluvius should insist upon exercising sway
over the elements and also for fear that the majority of the
members would prove unequat to the task of getting down to the
wharf by scven o'clock in the morming. Both these fears
proved groundless. The heavily overcast sky which greeted the
carly nsers, drapped a slight shower, but afterwards donned a
more amiable mood, and throughout most of the day smiled
cheerily down upon the company. For some time after reach-
ing the deck of the handsome steamer * Chicora} members
were engaged in trying to discover who of their fricnds had suc-
ceeded in getting aboard. In some instances a laugh was in-
dulged at the expense of those who were supposed to have failed
to make connection, but the joke was on the other side when
the absent ones shortly after hove in sight. In fact had the roll
been called, there would have been found but a smal) number of
those in attendance upon the convention who would not have
responded to their names, and the places of these were filled
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by ladics, quite a number of whom graced with their presence
the occasion,

Qucenston was reached shortly before ten o'clack. On dis-
embarkimg from the steamer the company found a special tram
in wamting to convey them over the Niagara Falls Park and
River Railroad Company’s line to Cluppewa. A description of
this unique and well equipped road having appeared in the
ELECTRICAL N&Ws for July, it will be unnccessary to enter into
details here further than to say that the route follows the wind-
mgs of the Niagara River for a distance of twelve nules and
affords the passenger the best view it is possible to obtain of
the storic battleficld of Queenston Heights, the Rapids, the
Whitlpool and the Cataract uself, as well as the wealih of mag-
nificcut scenery for which the locality is famous, It need
scarcely be saud that the company found the tnp full of wierest
and pleasure,  Half an hour was profitably spent after returning
fromn Chippewa in making an mspection of the power house at
the Falls.  The building 1s a most substantial stone structure,
and the plant and the manner in which it is installed are most
admirable.  As yet there is much unoccupied space in the build-
ing, but in view of the intention to double track the road, addi-
tional plant will probably be put in during the coming winter.
A feature of much intercst was the method adopted of regulating
the current by means of resistance boxes, thus doing away with
the necessity of keeping a man constantly employed at a gov-
eining wheel as has heretofore been the practice in water power
stations. By the new method much more perfect regulation
is secured.

From the power house the party was carried to the Cliff House,
where luncheon was served.  Then a descent was made of the
steepry inclined and winding roadway leading down to the niver,
where, lying alongside her wharf, lay the steamer * Maid of the
Mist,” in charge of bher cheery commander, Capt. Carter, who
gave everybody a most hearty welcome, and piloted them safely
over the river, landing them at the foot of the inclined railway
on the American side.

For a time the apparatus for hauling the cars up the incline
r fused to work, and quite a number of the members and some
of the ladics undertook to make the ascent on foot. Their ap-
pearance, especially of those having to carry an abundance of
avoirdupois, as they neared the top of the stairs, indicated that
they had not fully counted the cost before making the attempt.
Eventually however they, with their fellow travellers, whose
patience had been rewarded by a speedy ascent in the cars,
found themselves once more ca the level, Here they were.taken
in charge by Mr. Harrington, sccretary of the Ningara Falls, N.
Y., Business Men's Association, and conducted via Prospect
Park and a special train of electric cars, to the locality where the
gpreat tunnel is being constructed with the object of utilizing the
vast water power of the cataract. Itis impossible within the
compass of this article to enter into a detailed description of
this work, which is so unique and gigantic in character as to be
the object of world wide attention. The members of the Associ-
ation were given a look into the wheel pit, whichis 170 feet deep,
and will contain half a dozen inverted turbines, which are ex-
pected to develop 50,000 horse power. The financial results of
this undertaking, in which the fith of the construction company
is represented by millions of dollars expended in excavation,
masonry and plant, will be eagerly looked for.

From this interesting scene the company were conveyed back
to the town, and thence by clectric clevators to the top of the
observation tower, a height of about 300 feet, from whence a
magnificent view 1s obtainable up and down both sides of the
niver. Having descended from the tower, a few minutes sufficed,
aided by the inclined railway to agan reach the deck of the
« Maid of The Mist,” where, doffing hats and bonnets, and en-
casing themselves in rubber suits provided for the purpose, the
excursionists were carricd by the powerful little steamer to within
a few yards of where thousands of tons of water fell ecach minute
from the crest of the precipice nearly 200 feet above their heads.
From this situtation the beauty, grandeur and power of this
great exhibition of Nature impress themselves most deeply on
the minds of the beholder.

Taking leave of the steamer and re-embarking on the electric
cars, the return trip to Queenston was commenced, the terminus
being reached at 5 o'clock. Here three rousing cheers were
given for Mr. W. A. Grant, Capt. Carter and Mr. Harrington,
and subsequently on the return trip to Toronto on board the
steamer, a scries of formal resolutions were passed expressive of
the thanks of the Association for the courtesics extended by the
Niagara Navigation Co., the Niagara Falls Park and River
Railroad Co., Capt. Carter, representing the owners of the Maid
of the Mist and the Niagara Falls ‘Business Men’s Association.
A resolution was also adopted appreciative of the services of
the Executive officers in making the arrangements for the trip.

The unanimous verdict is that a more interesting and profit-
able feature of the Convention could not have been devised.

ELECTRICAL EXHIBITS.
Below are printed particulars of interesting exhibits of elec-
trical manufactunng Companics at the Industrial Exhibition.
BALL ELECTRIC LIGHT COMPANY.
This company had at the Exhibition the following apparatus :
one 1000 light “alternating current dynamo with transformers,
and complete switch board, fitted with station transformer,

ammeter, volt meter, potential indicator, and high and low
potential lights, indicating the exact pressure of the current by
red and blue lights without the necessity of coming close to the
switch board to observe the volt meter, They also had one
8oo light direct current generator operating both 110 volt incan-
descent lights and 220 volt motors. ‘This generator was connect-
ed on lo a three wiring circuit delivering all the current to the
Main Buildin{: both for incandescent lights and motors, alsa
operating all the incandescent lamps ir their exhibit and five or
six motors, among which were a 10, 7§, §, 3, and 1 horse-power.
One of the motors was belted to a l? light 4 amp. dynamo
operating the arc lamps in their exhibit. Connected to the
direct current incandescent dynamo were their are lamps for
dircct incandescent circuits, and on the alternating dynamo,
their alternating current arc lamps.  Among the other apparatus
shown were recording watt meters, lamp hour recorders, clectric
heaters, electric curling irons, etc.  The exhibit was driven by a
Doty high speed cngine, the 1000 light dynamo being close
belted to one drive wheel by the L. P. D, transmission device
manufactured by Darling Bros,, Montreal.  In another space in
Machinery Hall, the dynamo for supplying about 100 Ball arc
lamps to the Main Building and Music Pavilion were located,
power for these being furnished from a Wheelock engine. It
may be noted here that the arc lights for these buildings were in
operation constantly from the opening night until the closing
without any hitch whatever, The Ball Co have illuminated the
Main Building since 1883 or 1884 with the exception of one

ear, and whenever their lamps have been used in this building
1t _has never been left in darkness, This speaks well for the
reliability of the system as it would be aserious affair to have all
the lights goout in this building when itis crowded as it usually
is.

ROYAL ELECTRIC COMPANY,

The neat and tasty exhibit made by the Royal Electric Com-
pany in the Machinery Hall is worthy of more than passing men-
tion. All their apparatus cxhibited was in active operation,
showing in service their arc, alternating and direct current
systems, as well as their motors. The large switch or show
board, 24 feet long and 12 fect high, was artistically laid out
with all the different articles usually appearing on a switch
board, as well as some artistic designs worked out with the
various electrical supply articles and incandescent lamps. A
Jarge bank of transformers were located at the foot of this board
and from which the various lamp signs were operated, giving
some very pretty cffects  Within their enclosure was a large
table on which were arranged the different classes and kinds of
electrical supplies which this company deal in, and the exhibit
was very complete. Last, but not least 1n point of show and
general interest, was the exlubit of electnical cooking and heating
utensils, which comprised sad irons, goose irons, polishing irons,
tea kettles, tea and coffec pots, stew pan, chafing dish, broilers,
toasters, pan cake griddles, heaters, ete.  The centre of attrac-
tion for old and young was the electnc curling irons where
moustaches, whiskers, bangs, frizzes and back hair were curled
free of charge. Creditis due the Toronto staff of “the Royal®
for the taste displayed 1n the decorations and arrangements for
running the machinery and apparatus.

KAY ELECTRIC WORKS, HAMILTON.

The Company's exhubit_attracted much notice, consisting as
1t did of constant potenttal dynamos and motors m all sizes and
voltages. T'heir moturs are adapted for cither highting or power.
Lach motor 1s supplied with an automatic self-lubricating journal ,
the motors are also sclf-lubnicating, so that they are capable of
bemng operated by any person of intelligence.

PETERBOROUGH CARBON AND PORCELAIN CO.
An attractive and interesting exlibit of goods of their manu-
facture was made by the above Co,, Mr. J. W.Taylor, the mana-
ger, being most of the time personally on the giound.

BELL TELEPHONE COMPANY.

A prominent feature of the Main Building was the exhibit of
telephones, annunciators, fire alarm and police signal telegraph
systems, made by the above company. The exhitat was in
charge of Mr. N. C. Marshall,

BENNEIT & WRIGHT.

This firm, which has recently engaged in the business of elec-
trical contracting in Toronto, had atasty exhibit of electric
apparatus, of which the Eddy motors were a prominent feature
and attracted considerable attention. They aiso had an exhibit
of Okonite wires, knife switches, cut-outs, etc,

T. W. NESS & Co.

The exhibit of this Company was sllutinated by a magmificent
electrolier and a bank of 50 colored incandescent lamps. It em-
braced a most unique assorunent of telephones, switch-boards,
&c., (one of the leading lines of goods produced in their factory),
main line instruments with Blake or carbon transmitiers, i{;r
local cxchanges and private lines. Several new features in these
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are shown, one with arm rest .which makes the circuit instead of
the ordinary hook, another with pull down attachment in place
of the side crank.  Scveral styles of desk telephiones find a place,
also special instruments for affording communication between
the di}fcrcnt departnents of a business house.  Special inention
must be made of their new patented automatic warehouse
*phone, the invention of Mr. Ness, having an automatic switch
attachment which immediately returns to its normal position
after being used and recciver replaced. A very large clectro
mechanical gong is shown, this is part _of firc a alarm system the
firm 13 installing at Dundas, but all kinds of clectric bells, bat-
terics, push buttons, medical batteries, clectric fans, incandescent
lamps, electric light sundries arc exhibited, also a fine assort.
ment of house annunciators of their manufacture. These are
filled with gravity drops. . .

‘The finn manufacture a full line of telegraphic apparatus and
a spring motor for running the phonograph. A very convenient
and inexpensive electro medical generator “The Hill” was kept
busy giving shacks to the visitors, L

‘The firm handles the Reliance clectric lighting and power
apparatus and exhibited a 100 light Reliance dynamo and go0
Rehiance motor.  The firm had also an intercsting exhibit at the
Monsreal Expasition.  The factory and head offices are located
at 749 Craig street, Montreal.  The Toronto Branch is located
at 106 Kiny street West,

JOHN STARR, SON & CO.

John Starr, Son & Co, of Halifax, N, S., made an_attractive
display of “ Unique " telephones, annunciators, erc, of their own
manufacture, as well as general electric supplies. The ** Unique
telephones are now in universal use in Canada, both for exchange
and private usc, and ate giving perfect satisfaction. The princi
pal advantage claimed for these is in the transmitter, in which
there is no spring or screw adjustment to werk loose or l)ccu!ns
affected by atmospheric changes, ctc.  The *Star Automatic
annunciator is a great improvement over the ordinary drop,
there being no drops to require re-setting, and the vibration shut-
ter is more readily discernible than the ordiary drop or needle.
The well known * Siumson” Battery, for which tlis house is sole
agents for North America, occupies a prominent position.

This Company munufacture and control a number of excellent
specialties, in which they do a large business in Canada, among
which is the “ Stare” Incandescent Lamp for which a number of
points of excellence are claimed.

THE STEAM ENGINE GOVERNOR AND ITS REGULATOR.*
By FRED. G, MITCHELL, LONDON,

The matter of governing steam engines for uniform speed and
cconomy in the use of stcam becomes more difficult as the size
of the engine is increased. It would be safc to say, that this
device absorbed more thought, and received moreattention from
the engincers and practical inventors, than any other adjunct of
the steam engine. o

In the ordinary governor, the principal part of the apparatuses
consists of a pair of balls revalving round a vertical axis, gener-
ally dniven by mitre-gear.  The principle of centrifugal force as
embodied in the old Fly-Bzll governor of Watts, has been more
resorted to than any other, but, aside from this the governot has
been so imwroved altered and re.constructed since his
time, as to be almost unrecognizable, but still the old principle
1s there, and also the prominent defects, which so matenally
interfere with its efficiency. .

The first of these is friction which arises from the jonts, ete.
The sccond, unbalanced force, that is to say, the same force
that would support the balls in any plane, would not raise themn
10 a higher one.  The third, the resistance offered to the centri-
fugal force by weight or spring being not adjusted to the various
load and steam pressures.

This is the po'im on which 1 wishto Le understood, and |
might say that a great many builders and practical men have
overlooked it.

For example : ‘Take a 200 h. p. engine running 75 revolutions
per minmte and & 4o Ib. spring offering a resistance to the
centrifugal force of the governor p:xlls_;, the balls are revolving 1n
therr normal plane, and the spring is expanded or drawn one
inch, that simply means that the balls had to store 4o pounds
momentutn to move that spning onc inch.  Suppose the stcam
is cut off at half the stroke, and part of the load was thrown off
enough so that the steum would have to be cut off at quarter the
stroke, then the balls would have to reach a higher plane, and
the spring expanded say another inch, this would mean that
the balls would have fo store 40 pounds more momentum,
which calls for a great increase of speed in the engme. But
there would not be so great a varation in the engine if the
resistance offered to the centrifugal force was uniform, and still
less if the resistance was decreased as the centrifugal force
increased, orin other words, ifthe resistance offered to the
balls would balance them at any plang, then the slightest varia.
tion would be maintained. It may be illustrated in this way;
1f we place 100 pounds on the platform of a scale and balance it
on or with the beam, 1t 1s quite consistent that, if wetake 10 1bs,
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off the piatfonn, we will have to decrease the weight on the
beam accordingly, if we want it to balanca.

Now we will endeavor to sce why the weight or resistance is
applied to the centnfugal force of i govenor, if the balls revolv.
ing in_their normal plane and of course centrifugal force tends
out. When the load is thrown off the engine and no resistance
offered to the governor by means of weight or springs, at the
slightest variation the balis will ascend to the proper plane, but
should the load be thrown on the cngine, the balls willagain hive
to come toa lower plane.  Their re-action depends on the gra-
vitation of the bulls, which does not overcome the momentum
without a great reduction in their speed, therefore we will have
to i)lncc resistance to assist and act with the gravitation.

The cconomy of a good governor should be appreciated by
owners of steam engincs because the extya amount of steamn re-
quired to drive a heavy addition of load on an engine is supris.
ingly small, provided that the cngine <1 get the steam at the
very instant the load is applied and befure the momentum of the
machinery becomes much reduced, but tet the engine once get
below the speed, the circumstances will be very different,

DYNAMOS RUN BY GAS AND OIL ENGINES,

As yBt very little has been done in the United States in the
way of running dynamos by gas or o1l engines, says Electrical
dndustries.  Many types, however, of both of these are shown in
Machinery Hall. Among those deserving special mention is
the safetv oil engine, a three and a half horse power machme
after the Hornsby-Aktoyd patent, and made by R. Homsby &
Sons, Limited, o Gmm%nm, Eugland.

This engine using crude petroleum of 300 degrees flash test is
said to consume but three-quarters of a pint of oil fuel pec horse
power per hour, and as run at this exhibition fucl tor 1t is said
to cost less than a cent per hour.  The supply of oil is carried
in a tank forming a part of the foundation box, and is automnati-
cally pumped nto the combustion ckambers as needed after the
machime is started.

The engine is somewhat like the Otto gas engine, and vorks
on the Otto-cycle principle. A hot combustion chamber at the
rear end of the cylinder receives oil and air, vaporizes the
former, and after mixing it with the air the gas thus formed is
exploded by the compression of the piston forcing it into and
against the hot combustion chamber. To start the wachine, a
lamp underneath this combustion chamber is lighted, and a
blower provided for the purpose is turned by hand to heat the
chamber up to a cherry red.  When thus is accomplished, which
takes but three or four minutes, the light is extinguished and
and the chamber is kept hot by the compression and explosion
of the oil gas, an cxplosion taking place once during cach two
revolutions of the fly-wheel.

This particular engine is belted to a castle dynamo of 24 lJamp
capacity, and the regulation of speed is very perfect, no varia-
tion being noticeable when the load is all cut off or all thrown
on. The dynamo was built by J. H. Halmes & Co., of New-
castle-on-Tyne, England, and 1s of much the same type as the
Crocker-Whecler Dynamo of this country. It is very slow
speed for the size, runnin‘g at not over athousand turns per
minute. There is a large field here for engines of this type as
the Americans have scarcely become aware of the fact that oil
engines are very useful as well as inexpensive for producing
clectric currents. The foreign firms at the Fair have already
noticed this fact and are peparing to supply the demand.

BOILER COVERiNG AND THE CONSUMPTION OF COAL.

Some experiments on the influence of boiler coverings on the
consumption of fuel, says Scientific American, have just been
concluded on the railways of south-west Russia. It was found
that cooling was more rapid while working than when stationary
save when a double covering of felt was used. The heat lost in
24 hours by a boiler was 30 square metres of surface containing
water at a temperature of 1447, and exposed to an exterior tem-
perature of 8°5°, corresponded to 133 kilos. of coal if the boiler
were uncovered, to 155 kilos, if there were a thin metal cover-
ing, to_130 kilos. if there were 2 double felt covering, and to
103 kilos. in the case of a_cork covering. For an average
daily consumption of 1,164 kilos., the covering of the boiler re-
presented about 24 per cent. and 8°1 per cent. of the consump-
tion of coal. .

TELEGRAM—DELIVERY—SUNDAY LAW.

The Supreme Court of Georgia held, in the recent case of
Willingham vs. Western Union Telegraph Company, that where
a telegraphic message delivered on Sunday for transmission did
not show on its face that it related to a subject matter which
would render transmission and delivery a work of necessity or
chanty, and where there was no averment in the declaration
cither that the dispatch in question did relate to such a subject
matter, or that the telegraph company, its agent or sefvant, was
intormed that it had relation to any such matter, the failure to
transmt and deliver it on Sunday was not actionable.

A large deposit of white mica has been discovered by Mr.
john Walhngford, of Templceton, at Eau Claite, Ont,, on the

gmc of the C. P, railway. The quality is said to be equal to the
Carolina- No. 1 mica.
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THE LIFE AND CONSUMPTION OF ENERGY OF
GLOWLAMPS.

Messrs, Siemens & Halske have made a large number of ac-
curate tests on this important subject with their own lamps as
well as with those of other makers.

From the results which are given in the following table ot
scems perfectly clear that lamps consuming less than 3 to 33
watts per candle cannot be recommended for practical use.

The final figures in the first column give the average hfe of
the different kinds of lamps.
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‘The average life of glow lamps, therefore, is:

Lamps of 13 watts percandle........ wer 45 burning hours.
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SPARKS.

The City Engincer of London, Ont, has prepared a statement ot the
probable cost of an electric light plant for street highting.

The Brantford City Council has resolved that the contract for street hight-
ing be granted the Brantford Electric and Power Company for five years, at
23 cents per lanp per night.

‘The Nova Scotia Power Company has given notice of its intention to oper-
ateits lines of street railway by the electric system of motor power.

At the annual general mecting of the sharcholders of the Montreal Park
and Island Eleciric Raroad Company, held recently, the folfowing direc-
tors were elected : Hon. Louis Beaubien, president, Hon. J. R. Thibeau
deau, vice-president; R. 1. Gault, treasurer ;, Maunce Perrault, secretary,
David Morrice, Henry Hogan and M. S. Lonergan, .

WORKING STRENGTH OF BOILERS.

The followiny table gives the safe working strength of single
riveted and of doublc riveted boilers of various thicknesses and
diameters, allowing a factor ot safety of six, and using iron of
50,000 pounds tensile strength per square inch.  The swgle riv-
cted shell isassumed to be 56 per cent. as strony asifnon-riveted ;
the double riveted, 70 per cent.:
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A NOVEL INDICATOR GEAR.

Tn testing an engine at Sibley College, as described in Cussser's Maya-
sne, Prof. Carpenter employed a form of indicator gear which, to us, is
novel, and as it has some features which should make it useful and con-
vement, we append a deseription of 1t with illustration.  To reduce the
nmotion of the pston to the travel of the indicator barrel, there is attached
to the cross-head of the engine an inchined plane m the form of a triangle,
a, &, ¢, the side, ¢, 8, of which, is made slightly longer than the stroke nf

the engine, and the side, a, 4, 1s made a little longer than the desired travel,
or diagram length. Pivoted at the end of the shide barae a bell crank lever,
d, e, n, in which ¢, d, iscqualto e, n.  "Theangle, a, ¢, 4, 1s thus such that

{
its tangent=—, S being the engine stroke and £ the diagram length,  “Ths,
S

of course, on the basis of the bell crunk lever bewng equal armed.

‘The end, 7, of the bell crank, slides on the sloping face of the cam, and
the indicator cord s attached at d, and the arm e, d, is of course to be
exactly vertical when the engine 1s at mid-stroke.  The miotion is not exact.
ly correct, as shown, for the point d nses and falls as 1t traverses ts small
arc of motion, but this may be corrected by adding a curved rim to the lever
on which the cord may wrap; this rim to be stuck from the ceatre, e. We
have added this aircular segment, £ Theoretically, 100, # should bea
knife-edge, to ensure accuracy. The convenicnce of this device is felt when
taking many diagrams. The lever, ¢, ¢, may always be held back, so that
n is held clear of the cam, and no movement is given to the indicator, and
itcan be as caslly released into working position again.  There 1s no fumb.
ling with cords or taking up slack, and no frantic grasping after the cord
hooks or the little tent rope tighteners: but once fixed to length, the
indicator cords may beleft undisturbed. The inertia effects are said to be
small, and there is not a great deal of cord to stretch and render the dia-
grams untrue,  Brass wite issaid (o bea very unstretchable matereal for
the cord, and we have tried it though not with specil success i general
work. The device, however, with ats fixed and continuously stretched
cords, appears to offer a chance for using wire without the disadvantages
which, perhaps, others than the wnter have found to appreaate it

A charter has been applied for the formation of a company to build an
clectnc strect railway from Galt to Berlin.  Mr. I, M. Burt, manager of
the Berlin and Waterloo Street Railway, is one of the directors,

The Port Arthur Electric Ralway is now completed. It connccts the
three towns, Port Arthur, Fort Wilham and West Fort William, andis
cight milesin length, Trains run between these towns atntervals of one
hour.



154

CANADIAN ELREGTRICAL NBEWS

Qctober, 1893

PURLISHED ON THE FPIRST OF EVERY MONTI QY

CiiAS. H. MORTIMER,

OrrIck : CONFEDERATION LIFE BUlLDING,
Corner Yonge and RicAmond Streets,

TOROINTO, - - CAIT.ADA.
Telephore 2362,
64 TrMPLE BUILDING, . MONTREAL,

Bell ‘Telephone 229g.

ADVERTISEMENTS,

Advertising rates sent Qrompllr on apglication.  Orders for advertising should
reach the office of publication not [ater than the 35th day of the month Xmmedu:‘l!y
preceding date of ssue. Changes in advertisements will be inade whenever desired,
without cost to the advertiser, but to Inture proper compliance with the instructions
of the advertiser, requests for change should reach the office as eatly a« the 2and day
of the month.

RURSCRIPTIONS.

The Higerricat Naws will be malled to subscribers in the Dominion, or the
Unlted States, powt froe, for $1.00 per annum, so cents for six months, The price
of subscription may be remitted by curtency, in registered letter, or by postal order
payable to C. . Aortimer. Please do not send cheques on local banks unless ag
cents is added for cost of ditcount.  Money sent in unregistered letters must be ut
senden’ risk.  Subscriptions from foreign countries embraced in the General Postal

Union, $1.40 per annum. Subscriptions are payable in advance. The paper will be
continue are reccived and all arrcarnges paid.
When
rrss.
EDITOR'S ANNOUNCKMENTN,

diwontinued at expiration of term paid for \f o stipulated by the subscriber, but
where no such undenstanding exists, will be continued until instructions to dis.

Subscribers tmay have the mailing address changed as often at desired,
on!:n’-{ chanpe, alwnays give the old as vwell as tAe new add, )

The Puldisher should be notified of the failure of subscribers to receive their papers
promptly and regululy.

Correspondence s Invited upon all topics coming legitimately within the scope of
this lourna).

TUE ‘' CANADIAN ELECTRICAL NEWS™ HAS BEKN APPOINTED THR
OFFICIAL PAIPKR ' THK CANADIAN KLECTRICAL ASSOCIATION,

CANADIAN ELECTRICAL ASSOCIATION.

OFFICERS:
PRESIDENT :
J. J. WRIGHT, Manager Toronto Electric Light Company.
1ST VICK-PRESIDENT
K. J. DUNSTAN, Local Manager Bell Telephone Company, Toronto.
aND VICR-PRESIDENT ¢
JOHN CARROLL., Sec-Treas. Eugene Phillips Electnico! Works, Montreal,
. SKCRRTARY-TREASURKR *
C, H. MORTIMER, Publisher ELECTRICAL NEWS, Toronto.
Executivi COMMITTEE

D. THOMSON, General Mauager Hamilton Electric Light and Power
Company, Hamilton, Ont.

D. A. STARR, Royal Electnc Company, Montreal,
H. O, FISK, Electncian Electric Light Company, Peterboro’, Ont.
GEO. BLACK, G. N. WV, Telegraph Co.. Hanulton.
A. B SMITH, Inspector Canadhan Boatd Fire Underwriters, ‘Toronto.
L. B. McFARLANE, Bell Telephone Company, Montreal,
T. R, ROSEBRUGH, lecturer in Electncity, School of Practical
Science, Toronto.
E. C, BREITHAUPT, Betlin, Ont,
JOHN YULE, Manager Guelph Gas and Electric Light Company,
Guelph, Ont.
THOS. AHEARN, of Ahcarn & Soper, Ottawa, Ont,

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

KXRCUTIVE ROARD -

President, G. HuNT, - . . Montreal, Que.
Vice-President, W SutTon, - . - Toronto, Ont.
Secretary, { }J. Yomrk, Board of Trade Bldg, Monreal,
Treasurer, W G, BLACKGROVE, . - ‘Toronto, Qut,
Conductor, T, KingG, - . Dtesden, Ont.
Door Keeper, F. ROURRTS, . - - Otuawa, Ont,

ToroNTo BrANCIt NO, t.—~Meets and ami 4th Fnday cach moath in
Room 1), Shaftesbury Hall. W. G. Blackgrove, President; G. Fowler,
Secretary, 137 University street.

Hanmitor Branct No, 2.—Meets 1st and 3rd Friday cach moath, in
Maceabee's Hall, W, Sweet, President; Wm. Norris, Secretary, 3t
Wellington Street North.

StRATFORD BrANCH No. 3.—~John Hoy, President; Samuel H, Weir,
Secretary,

BrARTFORD BrANCH No. g —Meets 2nd and 4th Friday cach moath.
Thos. Bilgnm President ; John Ogle, Sceretary, Brantfocd Cordage Co,

LoNDON BraNcH NO. g.=~Meets i Sherwood Hall first Thursday in
cach month. F. Mitchell. President. Geo, Taylor, Secrctary TFreasurer,
359 Prccadilly Street,

MUNTREAL BRANCH Ne, 1 - Meets 15t and 3rd Thursday each month,
in Entincers’ Hall, Craig street.  Presiaent. Jos. Robinson; first vice.

dent, H. Nuttall; second vice-peesident, Jos, Badger; scecretary, . .
ork, Board of Trade Bailding ; troasurer, Thos. Ryan,

TIRANDON, MAN., BRANCH NO. r.—Mects 15t and 3rd Friday cach
month, in City Hall. A, R. Crawford, President; Arthur, Fleming.
Secretary.

ST. LAURKNT HRANCH No, 2.—Moe:s 1st and 3rd Tuesday each month,
in Mechanics' Institute, 204 St. Jamces street.  Matthais Guimond, Presi-
dent; Alfred Latour, Secretary, 306 Delisle strect, 5t. Cuncgonde,

GurLPit BRANCH NO. 6,—Meets 15t and 3rd Wednesday each month at
7:30pan. Jo A Angell, President; C. Jorden, Secrctary.

OTrAwA DRANcH, No. 7. — Mcets and and 4th Tucsday, each
month, corner Bank and Sparks streets, J. H. Thompson, President ; W,
O'Bricn, Sceretuy.

DRESDEN BrANCH NO. 8.—~Meets every and week in each month; Thos.
Merrill, Secretary.

BRLIN Dranch No, g.—Mects and and 4th Saturday each mionth at
8 p. m. W, J. Rhodes, President; G. Steinmetz, Sccretary, Berhin Ont,

KINGSTON, ASSOCIATION STATIONARY ENGINEERS,—Mecets twice each
month over No. t Fire Station. ). Devhin, President ; W, Gilmour, P, O.
Box 699, Secretary. _

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS.

BOARD OF EXAMINERS,

President, A, E. EDKINS, . 139 Borden st., Totonto.
Vice-President, R, DickinsoN, - Electric Light Co., Hamilton.
Registrar, A, M. \WWICKRNS, - - 280 Berkeley st., ‘l'oronto.
Treasurer, R, Mackig, - - 29 Napier st., Hamilton,
Solicitor, J. A. MCANDREWS, - ‘Toronto,

Toroxnto—A. E. Edkine, A, M, Wickens, E. j. Phillips, F. Donaldson,

HaMmiton—p, Stott, R, Mackie, R, Dickinson,

PETERBURO'—S. Potter, care Edison General Electric Co,

BRANTFORD—A. Ames, care Patterson & Sons.

KinGsToN~-], Devlin (Chief Engineer Penctentiary), J. Campbell,

LoNDON—F. Mitchell,

Information regarding examinations will be furnished on application to
any member of the Board, *

e

Tur Toronto electric light and gas companies arc said to
be greatly agitated by the statement of Mr. E. A. Macdonald
that when his canal scheme materializes the wmillions of dol-
lars invested by these companies will not be worth 5 cents on
the dollar.

In order to present our to readers full reports of the recent
electrical and cngincering conventions, it has been found neces-
sary to add twelve additional pages to the size of this number of
Tue NEwS. After having done this we are compelled to hold
over a number of interesting articles, including wost of the
papers read at the engineers’ convention, and the second instal-
ment of Mr. Tesla’s lecture.

The Convention of the Canadian Association of Stationary
Engineers in Montreal last month was the most important that
has yat been held. A new and valuable feature of the two last
conventions was the papers on engineering subjects and the
discussion thereon. This feature is one which is directly in line
with the main object of the Association, namely, the improve-
ment of the educational status of engineers. To the western
delegates the visit to Montreal was one of much pleasure and
Rroﬁt, and the generous hospitality meted out to them by their
Montreal brethren, and by the citizens of Montreal, impressed
them with pleasant recollections of the occassion. The success
of the Montreal meeting should prove an incentive to the offi-
cers and members of the Executive and Subordinate Associa-
tions to push on with increased carnestness the work in
which the Asscciation has already achieved such encouraging
success.

THE third Convention of the Canadian Electrical Association,
to a report of the proceedings of which much space in
this number is devoted, was in every way a most emphatic suc-
cess. The papers were of a high order, and gave rise to inter-
esting and valuable discussions. By means of papers such as
the one presented by Mr. McFarlane, the Association will be
the means of collecting much interesting data concerning the
early history of electrical mauers in Canada which might other-
wise be lost, and which will form a valuable record in years
to come. The Association was fortunate in having present at
this Convention, not only members from all parts of Ontario
and a good delegation from Quebec, but also representatives of
the Northwest Territories and British Columbia in the persons
of Mr. Alex. Taylor, of Edmonton, and Mr. H. W, Kent, of
Vancouver. Next year when the Convention shall be held in
Montreal, itis hoped that Nova Scotia and New Brunswick
will also be represented. The decision to have the next Con-
vention in Montreal will no doubt tend to give the Association
a more cosmopolitan character. Our advices are that the
selection of that city for the Convention of 1894 has given rise
to a feeling of much pleasure amongst the electrical fraternity,
and doubtless no effort will be wanting on their part to insure
its success. The re-election of the chief executive officers for
a third term was to them at least a quite unexpected turn of
events, and must be regarded as implying entire satisfaction on
the part of the membership with the manner in which they have
discharged their duties. The steady increase in membersbip is
a gratifying siyn of progress. 1f during the coming year mem-
bers will individually put forth effort, the Association at the next
Convention will show a membership of 200.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

PROCEEDINGS OF THE FOURTH ANNUAL CONVENTION.

THE Canadian Association of Stationary Engineers met in
annual convention in Engincers’ Hall, Craiy street, Montreal, at
1o o'clock a.m. on Thursday, Sept. 7th. ‘The proceedings, in
wursuance of the programme published in the ELECTRICAL

REWS for September, extended over three days.  Thedelegates
from the various associations outsude of Montreal were met by
the local brethren on their arrival in the city and escorted to the
City Hotel wheie arrangements had been made for their accom-
modation. The various Associatious were represented by the
following delegates :

Montreal, No. 1.—Bros. J. J. York, H. Nuttall and J. G.
Robertson.

Montreal, No. 2.—Bros. A. Latour, R. Dronin and J. A, Har-
tenstein,

Toronto, No. 1.—Bros. G. C. Mooring, G. Gilchrist and V.
Sutton,

Hamilton, No, 2.—Bros. P. Stott and D, Robertson,

Brantford, No. 4.—Bio. T. Pilgrim,

London, No. 5.—Bro. H. Gildhart.

Guelph, No. 6.—Bro. R. W. Green.

Ottawa, No, 7.—Bros. §. 7 . hompson and F. Robert.

Dresden, No. 8.—Bro. T. King.

Berlin, No. 9.—Bro, Angell.

President. ~Bro. A. E. Edkins.

Vice-President.—Bro. Geo. Hunt.

Sccretary.—Bro. W. G. Blackgrove.

Treasurer, —Bro. R. Mackey.

Cenductor.—Bro. C. Heal,

District Deputy (Montreal).—Bro. Thos. Ryan.

¢ “ ° (London)—DBro. F. Mitchell.
« “  (Guelph).—Bro. J. A. Angell.
Doorkeeper.—Bro, F. Robert. .
Also Bros. A. M. Wickens and Chas. Kinsey.

The convention opened with the following address of welcome
fram District Deputy Bro. Thos. Ryan.

“ As District Deputy of this city, I am called upon by the
brethren of Montreal No. 1 and St. Laurent No. 2 to address a
few words to you previous to the opening of this convention.

At last year's meeting in Hamilton it was decided that the
convention of ’93 shouldie held in Montreal, and the brethren
here were very much pleased at this decision and thank you for
it. 1know it is a long distance for many of you to come, but 1
sincerely hope that when you return you will not regret the labor
and inconvenience it has caused you,

“As the humble representative of Montreal No. 1 and St.
Laurent No. 2, 1 now bid you all a cordhal and a hearty welcome
to our city and our hall. 1 am pleased to see so many of you
present and would be still better pleased to sce a larger number.
I trust your stay here will be a pleasant one. A committee has
been appointed to look after your comfort and entertainment,
and I hope they will do their duty. This committee has also
published a Souvenir Number of this convention, which we
trust will meet with your approval and acceptance. A copy will
be placed in the hands of cach member of the association. ~ The
programme of the three days’ procecdings is in your hands, and
will be carried out as far as circumstances will permit.

“1 hope that the deliberations of this convention will be the
means of improving the working of our subordinate lodges, and
tend to strengthen and combine the whole body in the bonds of
brotherly love and friendship. As a_district deputy I have not
much to say. Unfortunately this district of Quebec is so far
composed of but Montreal No. 1 and St. Laurent No. 2. 1 hope
in another year it may be different. With regard to the two
associations of this city the utmost peace and harmony have pre-
vailed between them. They are slowly but surely progressing,
not so much perhaps in the way of numbers as in the quality of
the material.

“1 will not detain you further, but simply close by wishing
that you may all have a good time and enjoy yoursclves thor-
oughly, and that the convention of 1893 may always be looked
back upon with pleasure and profit to all.”

After the appointment of a committee to draft a reply to the
address of welcome, and the reception of the report of the com-
mittec on credentials, the President, Mr. A, E. Edkins, delivered
the following address :—

PRESIDENT'S ADDRESS.

Another year has been added to the life of this organization,
since we met last in convention to advise each other and 10 le-
gislate for the different assaciations which we are again here to
represent,

1t is then, brethren, with no small degree of pleasure that I
take this opportunity of addressing a few remarks to you, at the
commencement of what has every prospect of being the most
successful convention that this association has yet held.

When 1 look around in this hall and see the well-knoun faces
of such old fricnds of, and indefatigable workers for, our assacia-
tion, as are here assembled to-day, I am at once convinced of
the fact that the subordinate associations have used good judg-
ment in their sclection of delegates to represent them on this

occasion, I am pleased to be able to report that during the
past year the work of organizing new associations has progicss-
cd favorably, owing chicfly tothe able assistance which has
been rendered me by the District Deputies. New associations
bave been organized at  Guelph, Ottawa, Berlin and Dresden ;
all of which are now good, strong associations, and are pushing
the good work in their several localities.

A large amount of work bas been done towards organization
in Deseronto, Galt, Seaforth, Goderich, Halifax, N. S., and
several ather places, which we trust may be productive of good
results in future,

There has been for some titme past an Association of Station.
ary Engincers working in Kingston, Ont,, and I have tried to
induce them to take out a charter from the Exccutive Council,
and thus become one of us, buc unfortunately (I consider both
for you and us) I have not yet been successful in doing so, |
am given to understand that the Kingston Association 1s work-
ing on precisely the same lings as the C. A, S. E,, and will, [
trust, be working under one of our charters in the coming term.

I took on myself the responsibility of inviting our brother
engineers in Kingston to send a representative to this conven-
tion, and I have every reason to believe that in the event of
their doing so he will be heartily welcome among us. I trust
that during this meeting the members and delegates will be on
hand promptly, at such times as may be arranged for the trans.
action of business, in order that the work of the convention may
not be delayed.

1 notice in looking over the programme that ample time has
been sct apart for pleasure and recreation by the Entertainment
Commiittee, so that there will be no nced to allow that to inter-
fere with business. There will, 1 have no doubt, be several matters
of importance to the association brought up during this meeting
for your consideration, and 1 would ask you to give the same
your most careful attention, keeping in view at all times the fact
that you are here as the choice of your respective associations to
legistate for and in their best interests, and in doing this you
will keep in view the best interests of the C. A, S, E,, as a body.
. 1 would respectfully ask this convention to take sume steps for
the payment to Toreio No. 1 Association of the amount due it
for the supplies and stock which were handed over to the Exe-
cutive when that bocy was formed. This is a matter which
should have been attended to long ago, as it now appears to
have asaumed the shape of a gricvance between some of the
members of toronto No. 1 and the Executive, and is always
brought up in the event of an account being rendered by the
Exccutive against Toronto No. 1. I would therefore sug-
gest that this convention take steps towards the piyment of sawd
claim. 1 have noticed during the past year that we are gaining
ground with the manufacturers, many of whom have, when re.
quiring an engineer, sent to the association in place of advertis-
ing in the daily press. This should be very gratifying to us;
and I trust that during the coming term cach member will make
it his business to bring the association and its work to the notice
of his fellows in some way or other. It appears to bea hard
matter to gain the confidence and good-will of the Canadian
steam user (with of course some exceptions).

We are building up an organization of which we can be proud.
Our motto is Safety, Reliability, Economy and Intelligence.
Each of these characteristics is indispensable to a compet.nt
engineer. The objects of our association are the clevation of
the'stationary engineer, helping each other in time of sickness,
and the education of citch other in the most approved and sco-
nomical methods of steam engineering.  We leive the matter of
wages to be settled between cacht individual and his employer,
as we recognize theidentity of inteiest between them, and we do
not, neither will we, countenance any project or caterprise that
may interfere with perfect harmony between them,

One would suppose that any organization working on these
lines would at ance receive the hearty co-operation of all steam
users.  Yet such is not the case, and why I am at a loss to ap-

rehend. We invite our employers to become honorary mem-

ers of the association and attend any or all of the meetings, and
see far themsclves as to the work we are trying to do. Yet in
the face of all this, many of them appear to look on us witha
certain amount of distrust. 1 know for a fact that in the Prov-
ince of Ontario a great deal of harm has been done by some of
the members of the Local House, who, after wasting their own
timen filling an arm-chair during the session, have gone back
to their constituents and told them how the stationary engineers’
¢ Labor League” had tried to pass a law to compel all steam
users to employ only engineers holding ceitificates, whose ser-
vices would be worth so many dollars per day. This has been
done to my own knowledge, and has been the means of raising
much opposition against us in some places.

But IEIS association can afford to ignore such things. We are,
as I said before, gaining ground, and a good cause must triumph
eventually.  We can now count as our fricnds many stean users
and engincers also, who, at the organization of the association,
were very much opposed 10 us, and I firmly believe there is a
great future for this association.

I trust to see the day when there shall be an association *.
every townin Canada where filtcen engmeers are employca.
The great difficulty in organizing new associations appears to be
owing to the fact that in many towns the engineers themselves
seem very indifferent toward their own gducation and advance-
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mentin their chosen calling ; and in -uch cases we can only
wait vl their eyes are opened, so that they can sce things in
their proper light.  In some towns associations might be formed
but for the fact that some of the engineess will not join, and try
all in their power to throw cold water, as it were, on the scheme,
in order to discouragze the rest.  And soie complain of the cost
of maintaining an association, and give as their cxcuse that they
can't afford s, This, as you all know, 15 a mistake, as the
associations wherever formed have eventually beenthe means of
domy an amount of yood largely in excess of the cost of main.
tenance,  In localiies whete engimeers themselves have no
ambition in the way of self-improvement, it would i my estima-
tion be a mistake to start an association, as it would soon be
suspended,  But in places where even ten good members can be
enrolled, who will meet together tor inutual instruction in their
calling, 1 believe that such associations would be productive of
much good to all concerned.

Now afew woids m reference to the future prospects for
cogeers. It his been sawd frequently during the ‘nst few years
that no engincers would soon be required owing 1o the clectric
motor connny into use for duving machinery. That many
stuill steam engmes have been replaced by electric motors § am
well anare: but as a rule no engincer was employed in charge
of these small enpines, and therefore (with few exceptions) few
engincers have been thrown out of employment. It amounts to
this:  For cvery h. p. of work performed by an electric motor
there nmught be an amount of power penerated somewhere, some-
what 1n excess of that h. p,, owing to loss in transmission, and
with very few exceptions, where water power 1s available, we
find tke prune mover 1s a steam engine of the most approved
type, and often of from 50010 1,000 h.p. and upwards, in a
central station, Now, from the very fact that these small power
steam engines arc being supplanted by motors, and large central
power stattons are bemng budt and fitted up with engines
and machinery of the most approved type, there must naturally
be a demand for engincers  capable of taking charge of such
machinery ; and those engineecs who have made a study of
thewr work and can handle the indicator and demonsteite in a
practical way their ability to secure the best results from a given
quantity of fuel, will have no difficulty 1 sccunng positions at
a good salary. I must also, in considering  the question, draw
your attention to the thousands of engines and plants which are
Leiny erccted in all parts of the civilized world to supersede that
most faithful frend of man, the horse, in operating street and
suburban raldway curs.

‘These things and many others, point tu the fact that the old
reliable machine knowa as the steam engine is still rising, and
even though it has done so much for the human race in the past,
the day has not yet come when the inventive genius of man has
produced auything to take its place.

Every lutle while some gemus will startle the world with the
announcement that he has invented a machine that will work
wonders, produce somcthing from nothing, or produce a revolu-
tion n steam cngineering, but it generally commences in wind
and cnds in smoke, and the usual result is that after the end,
there are some people in the world who have more sense for the
future, but sometiines much less money to their credit in the
bank. -

The Secretary and Treasurer will in due time present their
reports, when you will have an opportunity of sceing the finan-
cial and numcrical standwg of the Associaton.

In conclusion, T must congratulate you on your choice for a
plwe for the mecting of this convention.  Montreal is a city of
which we all as Canadian riuzens feel proud, and we accord her
the honor of being the commercial capital of this, the best and
wmosl prosperous country on the tace of the carth. There is
much to be scen in this city to wterest engincers, and this, to-
zether wath the arrangements which our worthy brothers of the
Montical Assouation have made for our enjoyment duding our
stay here, wall 1 am suie prove no small factor in making our
visit emoyable.  And when we shall again return 1o omr homes
we shail bear wath us fond and *~nder recollections of our Mon-
treal brethren, her aitzens, and fnendships formed and renewed,
duning the U, A, S, E. convention of 18y3.

SECRETARY'S REPORT.

The report of the Secrctary, Mr. Geo. Blackgrove, is as
follows :—

* In presenting to you my annual report, 1 regret that Iam
unable, owinyg to the neglect of the secretanes of 1wo or three
associations, 10 give you as good a report as I would like, The
negbgence of secretaries in this respect was referred to at our
last convention, in Hamilton. It is both tircsome and annoying
haviny to write frequently for repants fiom the various assacia-
tons, and to receive them half filled out.  Bro. F. Robent, of
Ottawa No. 7, deseives great eredit for the manner in which he
has wmnten up hus report. 1 wish 1 could say the same of all
secretanies. 1t must be undenstood n future that when the Ex.
Secretary wites for a report of an association he should receive
it, and not be delaved 1l the Iast moment and in some cases till
the convention has opened. 1 would recommend that the Ex.
Scvretary have power to order blank forms, and cach associa-
tion be sups-hod with the same for makiny out their semi-annual
rlcpon.\ and to be forwarded to the Ex. Secrctary within thiny
daws.

’}‘hc past year has been one of success as regards the fonna-

tion of new associations, no less than four having been instituted,
manly through the efforts of Bros. Edkins, Mitchell, Angell and
others. The names of the new associations are as follows :
Guelph No. 6, Ottawa No. 7, Dresden No, 8, Berlin No. 9. It
is very encouraging to know that engineers are awaking to the
fact that something must be donge in order to better the condi-
tion of steam cngmeering, and that that can best be done by
bandmyg themsclves rogether and helping each other in the
knowledue of steam and everything pertaining to the same, |
think 1t will not be long before we will have other associations
formed throughout the country.

I have had several lesters from engineers asking the necessary
information in regard to becoming members of an association.

The associations now in existence have prospered during the
year just passed, and it is the wish of your humble servant that
they may continue to do s0.”

On motion of Bro. J. J. York, a resolution was unanimously
adopted congratulating the President upon his able adéress.

The teport of the T'reasurer showed that the Associntion’s
income during the year ending August, 1893, had been $284.89,
and the expenditure $108.53, leaving the balance in hind $221.71,
The report was referred to the Auditing Committee,

Committees were appointed as  follows :—* Constitution,”
Bros. King, Pilprim, Sutton, and Gildhart ; “Correspondence ”
and * Good of the Ovder,” Bros. Yoik, Mooring and Latour;
“Mileage,” Bros. Stott, Hunt and Angell.

It was decided by resofution that the valuable services per-
formed on Lehalf of the Association by Bros. Edkins and Wickens
should be recognized by the presentation to them of suitable
testimomials, and that the presidents of associations on retir-
g from office in future should reccive an appropriate jewel.

A commttee consisting of Bros. Ryan, D. Robertson, Thomp-
son, Heal, King, Drouin, Angell, Green, Mitchell and Devlin
was appointed to devise means of carrying out the wish of the
association in these matters.

This concluded the business of the first session.

The aftcrnoon was pleasantly and profitably occupied with a
drive about the city, and in making an inspection of the Domin-
wn Line Steamship *Vancouver™ and the Montreal Exposition.
The members were welcomed and entertained on behalf of the
Exhibition management by Messrs. G. W. Sadler and 8. C.
Stevenson.

EVENING SESSION.

At the evening session Bro. A. M. Wickens read a most in-
teresting paper on “Wasted Heat”

Bros. Heal and Mooring avere of opinion that Bro. Wickens
would better have mterpreted the meaning had heused the word
“convection” instead of “ndiation,” and Bro. Wickens after
some consideration, came to be of the same opinion.

In reply to the enquiry of Bro. Mooring, what engine it was
that would give one-horse power for each 123 Ibs. of water evap-
orated, Bro. Wickens stated that the triple expansion enpines
on some occan liners showed cfficiency at the rate of 12} 1bs. of
water per horsc-power. Many cngines carrying steam a 160
or 170 lbs. pressure showed a consumption of water equal to that
rate; many on the other hand, with a pressure of say 130 1bs,,
did not make such a great showing. Some, even at the present
day. showed a consumption of 6o ibs. per horse power.

Mr. Chas. Kinsey then read a paper on “The Duties of Engi-
neers Twenty Years ago as Compared with the Present Day.”

A hearty vote o' ihanks was tendered Bro. Kinsey for his

aper.
P f\)lr. Fred. G. Mitchell followed with a saper on “The Steam
Enginc Governor and its Regularity.”

Bro. Edkins stated that the author of the paper to which they
had just listened was himself the inventor of a very efficient
governor.

Bro. Wickens expressed the opinion that a governor was wanted
which would hive no spring; such a governor would be more
rehable than those at present in use. The slightest incfficiency on
the part of a ball governor rendered it vilueless.  He advised
cngineers to study carefully the action of governors, and by so
doing they would frequently be able to increase their cfficiency.

Bro. Miutchell said that if the balls were revolving in a normal
planc and if there were no equilibrium created by a spring, the
stightest variation caused the balls to ascend to & lugher planc.
Somcthing was necessary to act in unison with the gravitation,
to offer sufficient resistance to centrifugal force,

Bro. York expressed his high appreciation of the valuc of the
papers to which they had listened, and thought the Monteal
associtions had not paid sufficient attention to the discussion
of engincenng subjects.

Bro. Green saud a spring with sufficient tension to draw back
the governor was esscatial,

Bro. Hunt's experience with engines of various kinds lead
him to believe that a spring was necessary where the speed was
variable.

The session closed with a vote of thanks to Bro. Mitchell for
his instructive paper.

SECOND DAY.

Fraternal gieetings were read by the President from the
National Association of Stationary Engincers in convention
assembled at Cleveland, Ohio. A fitting response was wired to
Cleveland.



r.,

{.

October, 1893

CANADIAN ELECTRICAL NEWS 157

The report of the Mileage Coinmittee showing the mileage of
dclegates to amount to $105.15, was received and adopted, To
this amount was added on motion of the President the mileage
of the delegate of the Kingston Engincers' Association, Mr.
Devlin, who attended the convention by invitation of the Execu-
tive.

The report of the Auditors was adopted,

Bho. Hunt suggested that the Association should publish cach
year a souvenir boaok, similar to the one got up by the Montreal
bretliren for this convention.

Bro. Mackey moved that a Conunittee consisting of one mem-
ber from cach Association be appointed to canvass for advertise-
ments and supervise the publication of the book.

This motion was defeated in favor of an amendment by Bro.
Yotk that the matter be left entirely in the hands of the Exccu-
tive.

Bro. Robertson supgested the desirability of forming engincer-
ing libraries in the various localitics for the benefit of members
of the different Associations.

Aletter of acceptance of the kind invitation tendered the
Association by Prof. Bovey to inspect the buildings and labora-
torics of the Department of Applied Science of McGill Uni-
versity, was ordered to be forwarded to that gentleman.

A photograph of the London Association was presented by
Bro, Mitchell to the Montreal Association.

At the afternoon session the convention adopted the report of
the Committee on Constitution and By-laws which recommended
that the article regatding the sending of delegates to the Con-
vention should be amended to read * Each association of twenty-
five members should have one delegate, and one  delegate more
for any fractionnl part of twenty-five, always provided that the
fractional part should not be less than ten, and always provided
that no association have more than three delegates.”

It wats resolved at the suggestion of Bro. Yoik, and on motion
of Bros. Thompson and Latour, that a fine of $1.00 should be
imposed on Sccretaries of subordinate associations who may
fail to send in proper returns, and that every member should
understand that it is regarded as his duty to address the mect-
g once at least on some subject. .

To the Secretary and Executive was delegated the appoint-
ment of a comittee to print the “ constitution ” in pamphlet
form, which the subordinate associations might purchase at 1o
cents per copy.

In a discussion which took placeat this stage on the best class
of stcam engine, Bro. Wickens said that only thosc who had
had cspecially good opportunities for abserving could feel justi-
fied in saying which was absolutely the best. The report of the
manufacturers was scarcely to be relied upon.  He believed that
for railway work the upnght triple expansion engine was the
best.

Bro. Hunt remarked that o Chicago, where they had all sorts
of engines, it was a growing conviction that the triple expansion
was not cntirely satisfactory.  For railway work no doubt it was
good, but recent tests showed that the moment the load was
thrown off the intermediate cylinder formed a drag upon the
high pressure.  For this reason cngincers were beginning to
look with doubt upon this form of engine for yeneral purposes.

After the close of the session the delegates were taken to
Lachine and given a run down the rapids.

THIRD DAY.

The first business befure the convention was the election of
officers which resulted as follows :—

President, Bro. Geo. Hunt, Montreal, (by acclamation); Vice-
President, Bro. \Wm. Sutton, Toronto ; Secretary, Bro. John J.
York, Montreal ; Treasurer, Bro. Geo. Blackgrove, Toronto ;
Conductor, Bro. T. King, Dresden; Door-kecper, Bro. F.
Robert, Ottawa.

Votes of thanks were passed to the retiring sccretary, Bro.
Blackgrove, and to the Scrutincers, afier which the delegates
visited McGill Unversity, and under the guidance of Prof.
Nicholson were shown many objects of interest.

Cn the opening of the afternoon session, Mr. W. B. Shaw read
an iastructive paper on * Elcctric Motors.”

In reply to Bro. Wickens' request for an rasy method of test-
ing the loss 1n motors, Mr. Shaw said thut mary instruments
were required for the purposc. About So per cent. was he
thought about the present average efficiency of motors.

Bro. Wickens in moving a vote of thanks to Mr. Shaw for his
paper, said he did not think engmncers need fear the introtluction
of clectricity.  No doubt in some _places where but little power
was required, motors were decidedly coming into use, but it was
only in such comparatively smali places.

Bro. Kinscy said a 15 b. p. engine would cost about $750 per
year. But according to Silvanus P.Thompson, who certainly
would not be inclined to minimize, the ordinary cfficiency of an
electric motor is sometimes 60 per ceat., very often 7o or So per
cent., and by no means infrequently as low as soper cent. A
15 horse-poxcr motor often really means, therefore, a 73 horse-
power motor, and at this rate would cost $1,500 a year. An
cngine would hear, or help materially in heating, a building in
winter, whereas when electricity was employed this was an extra
expense.  Armatures also were so liable 16 bum out.  An arma-
ture of a 15 korse power motor in onc year would cost as much
as an engine in twenty ycears, and it was not nearly as reliable

as an engine. In small shops where only two or three horse.
power was required, the rotor was afine invention ; also in
places where shafting conld not be put up. But a motorman's
tune was entirely taken up, whereas an congineman had plenty of
time in which to do other work.

Bro. Edkins wishied to know what time the previous speaker
considered that engineers ha? for other work,

Bro. Kinsey stated that he had mtended 1o refer to cngineers
in charge of small plants,

Bro. Moorinyg said that a plant of over to horse-power was
certainiy cheaper than electiicity, and electneians admitted this,
With regard to the heating of an orchinary bulding by means of
the engine, only a part of it could be heated by exhaust steam.

Bro. Sutton did not think engincers had murh to gain from
the study of electricity.  Steam was easier to hwndle than eclec-
tricity, and if ever he touched electriaty, he trusted it would be
with only one hand at a time,

Mr. Shaw responded by saying that for his part he never
cared to come near a steam engine unless there happened to be
a stone wall batween it and himself.

Bro. Hunt sitid that in the use of both steam and electricity
precaution was necessary.

Bro. York referred to the need for better ventilation in manu-
factories. As a remedy he suggested that steam pipes be put in
the basement, all in one room and a pipe carried from there to
the room requinng beating, the air being propelled by means of
afan. From the top of the room a pipe should carry the foul
air to the outside. This would securc good ventilation, as well
as heating. Some might think the above was an expensive way
of heating a building. The first cost was perhaps greater, but
the cost of maintenance afterwards was certawmnly less. The
association should endeavor to induce manufactarers to initiate
mecthods of heating their buldings. The object of keeping the
}\)vmdows of factories hermetically scaled scemed to be to save

eat,

Bro. Nuttall thought it was rather due to ignorance of health
requirements.

Bro* Robertson instanced a case which had come under his
attention in which the heating of a factory building was done by
means of a coil consisting of 7,500 feet of one inch pipe, and a
fan running 210 revolutions per minute, which induced a constant
supply of freshly heated air in the buiiding, and in moderate
weather was very effective and easily regulated.

A unanimous vote of thanks was on motion of Bro. Mooring,
seconded by Bro. Wickens, accorded to Mr. Shaw and Bro.
York.

On motion of Bro. Mooring, seconded by Bro. Gilchrist, the
Exccutive was instructed to pay on account of its indebtedness to
‘Toronto No. 1, the sum of $235 per year.

The City of Toronto was sclected as the place for holding the
next annual Convention.

The newly elected officers having been installed and votes of
thanks passcd to the retiring officers, Bros. Edkins and
Wickens were cach presented with atestimomal in pursuance of
the resalution passed at a former session,

District Deputies were appointed as follows :

Prov. Dist. Dep. for Ontario—Bro. A. E. Edkins.

woow ** Qucbec—Bro. Thomas Ryan.
Dist. Dep. for Hamilton—Bro, R. Mackic.
“ ¢ London—Bro. F. G. Mitchell.

-

“* % Guelph—Bro. |. A. Angell,
o % Montreal—1 ro. J. A. Hartenstein,
“ ' Toronto-—Bro. A. M. Wickens.

The Committee appomted to dmaft a reply to the address o!
welcome submitted the following :

“In reply to the address of welcome tendered the Executive
Council and visiting brothers by Dis. Dep. Bro. Thomas Ryan
to this great, prosperous and beautiful city, the commercial
metropolis of our fiur Dominion, a city whose fame for hospit-
ality 15 not excelled 1n the world, we desire to express our sincere
and heartfelt thanks. That our visit will be instructive, profit-
able and pleasurable we feel confident.  The armingements made
for our comfort and convenicnce and for the transaction of our
business show great forethought on the part of your committee
appointed for that purpose, and we are sure that they have not
been excelled or even cqualled in the annals of our conventions.
That the convention of 1893 will be long looked upun as a
landmark in the history of our progressive order is a certainty.
One of the many pleasurable surprises, which is a new feature
of morc than ordinary merit, is your beautiful souvenir.  For its
compilation and mechanical work it cannct be cxcelled, and in
circulating it among our employers and brother engincers, we
have no hesitation in stating that the results for the benefit of
our Order will be immeasurable.

(Signed) Cuas. HealL.
A. M. WicKENs.

Bro. Edkins stated that a balance of $30 remained in the
treasury.

After having passed a vote of thanks to the Entertainment
Committee, the proceedings of the convention terminated.

THE ANNUAL DINNER.

Of the many features of the Stationary Engincers Convention
none possessed half as much attraction from cither an instructive
or pleasure point of view, as did the banquet on the evening of the
8th, tendered (0 the visiting delegates by Montreal Association
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No. 1. There was a large attendance and the specches of the
evening were both practical and interesting.  [n all 6o persons
sat round the festive board in the spacious dining hatll of the City
Hotel.  An cxcellent menu was provided by Mr. Lewis, proprie-
tor of the hotel, and nothing conducive to the thotough en-
joyment of the evening was omitted. Everybody was good
natured, and soon caught the spirit of the occasion, and from the
first ward spoken in opening the entertainment untif the last
note of the National Anthem died away, the programme was car-
ried out in a delightful manner. Mr. Joseph G. Robeitson,
President of Mantreal No. 1, occupied the chair. On enher
sicle of hitn at the head of the table were, President A. E.
Edkms ; Past President, A, M. Wickens ; Vice-President, Geo.
Hunt ; Sceretary jno. J. York; and Mr. \Wm, Furgeson, Mr.
Fred. Lytle, Mr. Frank Boyd and Mr. Thos. Clarke, repre-
senting the Brotherhood of Locomotive Engincers.  Among the
invited guests were, Messrs., Hugh Valance, Walter Laurie, P,
Cowper, O. E. Grandberg, W, B. Shaw, J. A. Darling, W. E.
Gower, S. Fisher and others. Letters of regret at not being
able to attend and bearing good wishes to those present, were
reid from Messres E. O. Champagne, A, Holden and Captain
Wright.

At 10.30, ample justice baving been done to the bill of fare,
the chairman opened the afier procecdings by proposing the
toast * Queen and Country,” which was honored in usual style.
With the next toast, “ Steam and Electrical Engincering,” were
coupled the names of Messrs. Walter Laurie and W, B, Shaw,
The toast was honored with gusto and cheers. Mr. Laurie
replying on behalf of steam engincening expressed lus pleasure
at being present.  He had attended the first dinner ever given
by Montieal No. 1, and had attended several since.  Each was
an improvement on the prececing ones and kept pace with the
veneral progress in cngneenng. My greater reason for
accepting the present mvitation was knowing that there were to
be so many outsiders present, I thought of hearing something
of valuable wterest and did not expect to be called upon to say
anything mysclf. 1 can only congratulate you on the progress
rour association has made. You deserve great credit for the
iminense strtdes you have made. 1 beheve those here have
those qualities necessary to make competent engineers.  Young-
er men think that when they get into an association they can
get such wages as they want.  Tins society is not of that kind,
but the members are studying to advance the interests of them-
selves and their employers alike.  Younyg men arc apt to think
that so long as then bosses take notice of them they are all
right, but the only true way to get along is to render yourselves
indispensable to your employers.” (Applause).

Mr. Shaw in reply said @ *The toast you ask me 10 reply to
is one 1 should have preferred to have been replied to by some
older member of the clectrical {raternity, but like the okd lady
and the pill, the sooner taken the soonet over. To my mind
Steam, Hydraulic and Electrical Engincerine arc like Faith,
Hope and Chanty.  They go hand in hand. To cite a close
alliance between them, 1 might mention the cquipment of the
Crocker-Whecler Co.'s factory in New Jersey, where one large
engine in the basemcent is used to drive an electric gencrator,
the power from which is conveyed by means of wires direct to
cach machine. 1 mean there 15 absolutely no shafling or belt-
ing. The motors which operaite the Iathes ind other miachinery
are located in the head-stock and are indircctly coupled, the
speed being controlled by a repulator attached 10 its supports.
In this way cach machine is under individual conuiol.  Higher
cfficiency 1s clamed for this aver the old method of belung and
shafung. Elecctrical engineening will call for higher efficiency
in steam engmeering.  Mr. Shaw concluded by promising a
hearty welcoine to any of those present who should attend any
of the meetings ot the clectrical club of which he was honorary
president.

The toast * Manufactunag Interests.” was next responded to
by Mr. Huph Valance.  He thought it was 1aking advantage of
guests 1o mvate, them to the banquet 1o have a yood time and
then take it out of them i speeches. On several former occasion
he had been called upon to delhiver addresses and lectures on
steam balers and enwineennyg to the members of the Montreal
Association. At fint they did not scem to understand what he
was tulking about, but the last tme he had been met with a
shower of questions from his audience which cleatly proved that
they had been educatng themseives.  Now they were leading
cogincers, At first they did not scem capable of taking the
capacity of an engine and boiler, but now they were capable of
doing anvilung necessary around an engine house.  Speaking
once to a manufacturer who had an engincer from this associa-
tion, but who was just then away, tois manufacturer confessed
that he had been forced m the meantime te employ  an incom-
peient man.  This man was burming 300 pounds of caal more
and not keeping up steam so well as the absent engincer. There
should be 3 Donumion hicense law for steam engineers,  There
was onc for manne cagineers. \ ceruficate was required 1o run
cven the smallest yacht, but any man can take hald of a station-
ary engine to the imminent danger of human life. He urped
the Association 1o petition the government o enact a license
faw. Continuing Mr. Valance said, "1 agree with Mi. Shaw
that electnaty will not interfere wath steam engineenng. 1 be-
licve that so long as grass grows and water runs steam will be
necessary.  Engine makers need have no fear of making too

many engines or losing their trade. There was a complaint
that the western men were building too many cheap engines.
Wellall I can say is, that if our western friends make cheap
engines and cheap boilers we have men here capable of running
them?” lle urged the association to ask thecity council of
Toronto to appoint one of its members to assist the boiler
inspector.  “There were a great many needless questions asked
by the cvic board of examineis.  All these things are very well
to know, but not nece  .ry for the running of an engine. When
a man s refused a cerificate for not being able to tell the
strength of a scam of a boiler it is high time that other examin-
ers be appointed.  (Applause).

Mr. Darling expressed himself as surprised that manufac.
turers did not take more interest in the association. Engineers
are and must be better qualified to-day tHan in former days.
The engines were of a higher grade and more skill was required
to run them. (Applause).

 Qur Sister Associations ™ brought the first roply from Bro.
\Wm. Sutton, Toronte No. 1. He said: “1I was just making
the remark a while ago to my left hand neighbor here, Brother
Mitchell, that I was placed in an awkward position. Itis the
lot of all of us to be sometimes placed in an awkward position,
The rcason of my making this remark was that on each side of
me was stuck a bottle of beer, and as 1 don't use it, you can
sece that I was in a very awkward box indeed. I thought the
best way out of the scrape was to leave it alone. Well thatis
just what | am going to do now. I amin anawkward shape
with regard to my speech. 1 will not, like the brothers who
have spuken before me, say that I did not expect to be called
on to speak. [ did expect to be called upon the moment [ knew
that I was coming to Montreal. With that expectation 1 went
to work to prepare a speech. When I came home 1 found the
ELECTRICAL NFWS lying on the table. 1 took it up to read it
—-1 generally do so before supper—and happened to see the
programume for this convention in that journal. 1 looked at it,
and looked again. 1 deducted as 1 thought all the typographi-
cal errors and exaggerations and then considered what was left
a pretty good programme. I tried my speech but could not
think of anything but programme.  Well, 1 said, ! will let it go,
1 can prepare it on the train. 1 got on the train for Montreal
without any speech ; I could not fix it. 1 arrived in Montreal
and I had no speech, so I gave itup. | cawme, here, and what
do I find? Why instead of errors and exaggerations in the
programme, it has been carried out to the letter, and far exceeds
my greatest expectation.  \Vith regard to Toronto No. 1, 1
should be able to makea good speech. When it had beén
organized about a month 1 applied for admission and was ac-
cepted as a member.  Toronto No. 1 had, if you will allow me
the expression,  a hard row to hoe ”  But we were determined
to conquer or dic, and to-day Toronto No. ! is recognized in
Toronto by our steam users.  \When they want an engineer up-
on whom they can rely to earn his wages they apply to our
association. ‘They are satisficd to-day that their interest de-
pends on the knowledge and ability of their engincer.  Toronto
No. 1 is now in a prosperous condition, and | am  glad to know
that Montreal is in the same if not a better position. The day
has come when the manufacturers recognize the importance of
the Association. The day must come when we will have a
regular engineers’ license law. 1t was in Toronto No. 1 that
the idea of the examining board oniginated. Brother Edkins and
myself tried to get the government to give us a compulsory law.
They would not do so. The next best thing to do was to get
legislation for examination of voluntary applicants. We suc-
ceeded in this. At first very few came up for examination ;
now they go by dozens, {1 was going to say hundreds), and we
have now certificates hanging up in a number of engine rooms.
I would like to sce a compulsory law. It would benefit both the
engineer and the manufacturer. I believe that the prosperity of
our manufacturing enterprises depends largely on their having
intelligent engincers.  If we could examine the books of failing
manufacturers we should find that the great cause springs from
the engine room or boiler room. 1 have reasons for holding
this epinion. \When you visit 2 factory and it is necessary to
stumblc down into a dark cellar to the engine room and find a
dinty engineer who, when he has put afew coals on the fire, if
he has any time to spare, is required to pile up lumber and rub-
bish here and there, to assist in packing and boxing, and bhas
no time to do anything about the engine, you will generally find
that that manufactory has not been so prosperous as it tnight
have been. 1 have made these remarks just as they came to
me, and if 1 have not made & good speech it is pot my fault. 1
shall,if I live a hundred years longer, always remember this
visit to Montreal. When 1 go back ? shall tell those in Toronto
ofthe great kindness shown me by our friends in this city. 1
feel fully ten years younger than when 1 reached here. 1 thank
you for the way you have honored this toast and for the atten-
tion with which you have hstened to my remarks.

Bro. Mitchell replicd on behalf of London No. 3. He said
there was nothing for him to sy on the general aims of the
Association, but as to the London Association he would say that
1t was progressing well.  They were petting new members con-
unually He thought they would soon have certificates made
compulsory. There was a law in most cities that no gunpowder
should be kept within a centain distance from the city limits, yet
many of the engines were worse than gunpowder.

-
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Brother Green was happy to say a word for Guelph No 6.
He was the originator of the Association. He bad got seven en.
gineers to consent to join. He had Edkins to come to Guelph,
and on the might of the orgamzation they had sixteen wstead of
seven. Now the number was twenty six.  \When the examining
board was established he was anxious to try for a certificate,
but was afriud, being noscholar.  However he tried and came
off with flying colors with a second-class certificate. He could
not find words in winch to thank the Montreal brethren for the
way they had been treated.

Brother King replied on behalf of Dresden No. 8. This was
the first time he had represented any such organization. Dres-
den started in May last with sixteen members, now they had
eighteen.

Brother Pilgrim, Brantford No. 4, said that No. 4 was pro-
gressing favorably. They were united but small in numbers.

Brother Thompson, Ottawa No, 7, remarked that after so
many speeches nothing was left for him te say. He was happy
10 bo present, and hoped that the time wou'd pass more quickly
this ycar than last, so that they in Ottawa could return the com-
pliment.

Brother Drouin was called up to reply for Montreal No. 2,
but not being adept at English he asked Brother York to reply
for No. 2. Bro. York believed that Montreal No. 2 had labored
under more difiiculties than any other associ stion, but it had got
from under the burden. It had shaken offits foad and was now
as strong as any. There was every day evidence of the work it
had done.

Brother Edkins in proposing the health of Montreal No. 1, ve-
ferred to the splendid exhibit of the Association at the Montreal
Exhibition as an evidence of they reat progressinade in engineer-
ing, and as a proof of the progress of the two Montreal associa-
tions. The toast was heartily drunk and Brother Nuttall was
the first torespond. He said: Montreal No. t was not so
prosperous as Brother Edkins had said it was. Ten per cent. of
Montreat No, 1 were duing the thinking for the rest. They had
a great many know-alls, a great many guess-alls, a few nonen-
titics and a few rationals. Some get sick when meeting night
comes round. At least they think they are sick. We have
men of large heads, men of light hearts and big ones, men of
great mind. Montreal No. 1 was progressive. They were
determined to be inas good a position as any association in
the country. He had no idex the west could produce such men
as they had sent down amongst them. He was not given to
flattery. He knew them or had heard of them all, but he was
disappointed. They had proved better men than he thought
they were.  Montreal No 1 had tried their best to make things
pleasant for them and hoped to try again before long.

Brother Ryan also in a few well chosen words thanked those
present for the way they had honored the toast of the health of
Montreal No. 1. The next toast, ** License Law and_Inspec-
tion,” was coupled v th the name of O. E. Granberg, inspector
for the Boiler Inspection and Insurance Co., of Canada, who
said in reply that he could notsay thathe did not think he
would be called upon to say something and the chairman had
kindly furnished himn with a subject.  He would touch upon but
afew points.  In Montreal there was a_license law and an
inspection Jaw.  There was also a provision in the Quebec fac-
tory act for inspection of borlers. To illustrate the great futility
of this inspection, he had been called upon to examine a boiler
for insurance. He was shown a certificate of inspection by
boiler inspector.  Said he, “ 1 found a steam plant with four
boilers connected with but one safety valve, and that on the
steatn pipe with two stop valves between it and the boiler. The
steam guage was on the steam pipe between safety valve and
the engine.  If a valve should be shut, two boilers would be left
without either safety valve or guage. 1 refused the insurance.
The proprietor told me that he had run_this machinery for 25
years without any accident. Insurance Companies can always

rotect themselves in cases of this kind by refusing to take the
insurance. I reported this case to the factory inspector but no
notice was taken of it.  All this goes to show that a license law
is as necessary as an inspection law. I am in faver of a Do-
minion license and inspection act.  If engincers would bring all
their combined powers to bear on the Dominion authonties,
instead of dividing themselves up and trying to influence the
Provincial or municipal governments, § belicve that they would
be able to accomplish something. Somec cngincers are pro-
gressive, and many have asked me where they could geta cer-
tificate.  Others are backward and incompetent. I think that
the manufacturers will soon see the practicability of engaging
compeient and intclligent engineers.  Scen in the right light,
they will soon learn that for cvery dollar saved directly by en-
gaging cheap men, they will save ten dollars indirectly in fuel
and plant.

“The Brotherhood of Locomotive Engineers,” was responded
to by Mr. Fred Lyue, President of that order, Mr. Robert
Whiteherd, the pioneer engincer in Canada, and by Mr. Thomas
Clarke, chief cngineer of the Bro Loc. Engincers., Montreal divi-
sion. The lauter, speaking at_some length said : The object
of the C. A. S. E. and the B. L. E. was similar ; both were cdu-
cating themsclves o get to the highest position in their trades.
Their positions however were different.  The stationary engin-
cers had only their employers to please, while locomotive en-
gineers must please a number of persons. It was therefore

necessary for them to baud together to protect themselves.
There would be no trouble if they had only one man o deal
with as the stationary engineers had  “They would not think of
fornung o labor orginization in that case  There were a num-
ber, however, who got to the head of ranlway departnents for no
other reason than that they owned a large amount of the stock,
Allthese people wanted was a return on that stock, and they did
not carce where it came from, “There never has been a cause of
contlict between the locomotive engineers and practical men.
It was those who by reason of great inherited wealth had been
able to procure contro), that had caused all the trouble. Where
there were practical men to be dealt with they were generally
succcessful in their demands for their rights.  Those who know
nothing of the matter but look for the best possible interest on
their stock, make the trouble. ‘I'be locomotive engineers had
pledged themselves to make no tronble dwing the Fair at Chi.
cago. ‘That promise had been faithfully carried out. There
has been cause, many causes, but they did ot want to side-
track the public going to and trom the kiir  They were going to
carry out their agreement in s respect until the Fair closed.
The Toledo and Ann Arbor 1ad had withdrawa their action
aganst Chief Arthur.  The railway dare not take it before the
courts of the country.  The report that the company had been
paid a sum of money to discoatinue the action was false. Asto
clectricity it was yet in its infancy. They had yet much to ex-
pect from it, but he quite agreed with previous®speakers that
stcam engmeers had nothing to fear from it, and they had
steam engines that can take passengers over the road as fast as
the road would permit them to go.  They nced have no fear of
bemng out of work during their life time.  They had not a road
bed capable of sustmning a speed of 100 miles per hour. He
had watched the progress ot the Canadian Association of Sta-
tionery Engincers. They could be trusted with the lives and
property of the general public.  Steam engineers controlled one
of the vastest powers on earth, a power of which no man can
conceive the force. He thought they would soon be called upon
to pass an exanunation. Let them study their professton and
not allow any inspector to catch them napping, but be ready to
explain anythiny that they nught be called upon for. If they
made themselves valuable men there would be no trouble about
wages. If they (both associations) put their heads together they
could obtain legislation that would mutually benefit both staton-
ary and locomotive engineers.

*The “ N. A. S, E.” was the next toast, and Brother Wickens,
as an honorary member of that association, responded. He was
glad at any time to respond for the N. A. S. E. 1t was organ-
ized nine years ago in Dectroit. It was an cducational order
like the Canadian Association. It now numbered over 7000
members and was doing a great work for engincers ; and it
must not be forgotten that it was doing much for employers
as well. They were converting employers very fast.  Employers
were beginning to sce that they were working along nigit
lines, They were taking steps to place the handling of steam
in safe hands. The matter of the amount of steam used was
appaliimg. The engines in use in the United States and Canada
amounted to 8,000,000 horse power ; in Great Britain it was
7,000,000 horse power; in Germany, 4,300,000; in France,
3,500,000. This did not include locomotive engines, which on
this continent nunbered over 70,000. Every onc of these
engines was a little powder keg if not properly handled. An
ordinary five foot boiler had a stored energy cqual to 42 pounds
of powder. The reported explosions average about 152 yearly :
many do not get into the papers. The number of people in-
jured every year amounts to from four to five hundred. The
killed reaches two and three hundred annually.  All this could
be prevented if the proper partics were there to doit.  Four-
fifths of the cngmes now in use had been built within the
last_twenty-five years. This shows the rapid growth of stcam
engincering. To manage these, men were required. The
demand was so great that incompetent men hid to be called in
1o take charge. As engines improved it required men of greate
ability to take the managemnent thereof.  Nearly all those com-
petent men are members of our associations.  He knew of sev.
cral instances where the salary of engineers had been increased
without demand. Referring to license laws, he said the marine
cngincers had a law, and he wanted to know why the life of a
man walking down 1he street was not s much worth protecting
as that of & man crossmg the river in a ferry boat.  There were
thousands of pcople on the strect s well worthy of prot=ction as
the forty runming the rapids.  He thought that if they pushed
for it they could get alaw. The Americans had been working
along the same lines as themselves. Al their cities had local
licensce laws, the result of agitation on the part of the associa-
tions. Next year they will have eleven States at work on license
legisiation, and they will surely be successful in some cascs.
The Amcericans are exactly like us-- we talk alike, look alike,
with only a linle umaumary bine between us. The Americans
arc wilhing to help us along. The speaker thanked those present
for the manner in which they drmnk the toast to the N. A, S, E,,
and thanked them for coupling his name with the association.

The toast of the C. A. S. E. brought President A, E. Edkins
to his feet.  He said :—In replying to the toast of the Esccutive
Council of the Canadian  Association of Stationary Engincers,
which bas just been proposed, allow me, as President of the
exceytive, to thank you most sincercly for the kindly manner in
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which you received the same. The work of the executive is to
take the gencral supervision of all subordinate associations and
to establish new associations throughout the country, wherever
the number of engineers employed may warrant so doing. As |
stated in my address at the opening of the convention, the work
done by the executive during the past year has been very suc-
ful. 1t has, possibly, not been so successful as the more en-
thusiastic of us might wish. 1 mysell. for instance, made up
my mind, when the association did me the honor at last con-
vention of placing me in the chair of the executive, to organize
at leazt double the number of associations that we have done 1lns
year, but when 1 made that 1cesolution I did what many have
done before me—counted my chickens before they were
hatched,

When we take into consideration the small number of men
cngaged in ow profession on which we can draw for our mem-
bersbip, compared with the vast number that other organiza-
tions have, it will be evident at once that we can never (or at
least for i nuinber of years) expect to have such a large mem-
bership as the N. A, S. E,, for instance, can boast. Taking all
these facts into consideration, Ithink we cin witheason congratu-
latc ourselves on the number of new associations which we have
added to our membership during the past term.  The Executive
has spared no effort in making this year a prosperous one in the
history of the Association, and 1 desire to take this opportunity
of returning 1y sincere thanks to the other Executive officers
and the District Deputics, Bros. Ryan, Angell and Mitchell, for
the stiong support und able assistance which they have given
me, and | respectfully solicit a continuance of the same to iy
successor in office.

The organization of the C. A. S. E. was, in my cstimation, a
gratd thing m the interests of the engineers of this country, and
I feel that every practical engineer should come forward and
join us, so that we may not only be able to assist him, but also
that he may give us the benefit of his experience in our meet-
ings. It is in the hands of the engincers of this country to
make their chosen calling rank high in the cstumation of the
steam users and our fellow citizens, by proving to them that we
are men who are endeavoring to raise the standard of our call-
ing to the proper level which it should occupy among the
trades of our country. The C. A.S. E. has done more for the
engincers in Canada, than most people are aware ; it has proved
to the public through the reports of its meetings and discussions
in the papers, that the stationary engineer of to-day is a much
more imponant person than he was 20 years ago. The sharp
competition in ali lines of business at the present time requires
that manufacturers shall reduce the cost of production cf their
various lines, to the lowest passible price, and the gencration
and utilization of stcam becomes a most important factor in this
dircction. They bave therefore been compelled to install
steam plants and machmery of the wost cconomical and im-
proved type to gamn the desired end.  Now this is all very good,
and isn the proper direction, but as you all know, these mod-
emn high class machines, with their deticate and complicat-
cd valve gear and motions soon become as wasteful and expen-
sive as the old class of engine unless the engineer in charge is
competent aud well up in his business. ’

The object of this Association is to help 1o educate its mem-
bers in the profession of steam engineering, in order to fit them
for positions as stationary engineers, and there are not wanting
instances in our membership to prove that the association is
nobly fulfilling its mission. 1 am fully convinced, Mr. Chair-
man, that it would be a hard matter 1o {fully estimate the bene-

fits that have in the past accrued, and will in the future alsv,
to the steam users and the stationary engineers of Canada’as
a result of the C. A, 8. E.

Vice-President Huat also replied to this toast.  The Presi-
dent deserved the thanks of all for the way he had worked.

To *Our Guests,” Mr. Sumuel Fisher and Mr. W, E Gower
made suitable teplies, wishing long life and prosperity to the
Canadian Association of Stationary %nginccrs.

“The Press™ was briefly responded to by Mr. W. H. Sibly and
Mr. F. B. Wilson.

After the health of the Souvenir Commitice and experience
of the different members in getting through the work, ali joined
hands and sang “Auld Lang Syne,” when the most enjoyable
cvent of the most successful convention of the Canadian Asso-
ciation of Enginecrs was biought to a close with * God Save the
Qucen,” and cheers for Montreal Nos. 1 and 2.

At intervals during the evening the proceedings were enliven.
ed by musical selections by Bios. Mitchell, Blackgrove and
D. Robertson.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Note.—Secrctaries of the various Associations are requesied to forward us matter
for pubiication in this Department not later than the 2o0th of each month,

TORONTO NO. I.

Arrangements are being made for holding open mecetings once
a month during the autumn and winter. At each of these meet-
ings an address will be given by an experienced engineer on a
subject 1clated to steam plant management. The first of these
open meetings will take place in October, and will be addressed
by Mr. Chas. Heal, his subject being “ Heat.” At the Novem-
ber meeting Mr. A, M, Wickens will speak on * The Expansion
of Steam.”  These meetings, to which every person interested in
steam enginecering is invited, will no doubt be productive of
much interest, and should be the means of adding many new
names to the membership roll of the Association.

LONDON NO. 5.

On the 29th of August the members of the above Association
tendered a farewell banquet at the Western Hotel, to their
president, Mr. Fred. G. Mitchell, on the eve of his departure
from the city 10 assume the duties of a position with the Boiler
Inspection and Insurance Cowmpany, of Toronto. Congratula-
tory spceches were made by Brothers Risler and Taylor, and
replicd to by the retiring president.  An evening-of much cnjoy-
ment was spent, and Mr. Mitchell carries with him the best
wishes of cvery member of the Association for his future
success.

THOMSON VS. ROYAL ELECTRIC CO.

IT is reported that Mr. Fred. Thomson has entered an action
against the Royal Electric Company, for wrongful dismissal.
It is said that Mr, Thomson was working under a five years’
agreement with the Company at a fixed sulary, and that he will
endeavor by legal process to enfotce payment of his salary for
the full term of the agreement.

As a means of cooling bearings in any place where air-compressors are
used, or where an air supply is convenient, 1t would tic well to conduct a
pipe 50 as to blow air upon the hecated bearings.  Air has an additional
advantage in the fact that it cools in expanding so as to still further aid in
the cooling of boxes where the scheme is applied.
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2C NOTREDAME 7129 BAY ST,

SPrngS

SAMUEL ROGERS & Go.

FOR SHALE,

Onc Thompson's Improved Steam Engine Indi.
cator, been in use twice,
$65. including Brass Mounted Walnut Case, 2
., 2 screw drives, 2 scales and wiench,
- This is a splendid outfit for a Suationary or
Marine Engincer.  Apply to

GEO. H, ROUTH,

A Weekly Journal of advance -
tion and public works.

cost $85.  Will sell for
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866 to 71 Front Street

TORONTO, ONT.

A

RERD OFFIGE:

West,

CAPITAL,
$1,500,000.

GOOTHEOQO

Canadian
Geeneral
'Electric
Company

LIMITED.

FACTORIES:
Peterborough, Ont.

Branch Offices and
Warerooms !

124 Hollis Street,
HALIFAN, -

St. James Strect,
MONTREAL, - QUE.
350 Main Street,
WINNIPEG, - MAN,

Granville Street,
VANCOUVER, -

e T

B.C.

X X b3 X

X X X X X X

X X X X

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

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

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

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

We MANUFACTURE IN CANADA EVERY DESCRIPTION OF ELECTRICAL MAGHINERY AND ELEGTRICAL SUPPLIES.

X X X

X

X X X X X X X b3 X

INSULATED
WIRES

FOR ELECTRICAL USFS

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

We manufactute cvery description
of insulated wires aud cables, and our
large production cnables us to offer
special vaiues.

\Ve desire at this scason to calt
atiention to our

Standard Weatherproof Wires,

White Weatherproof Wires,

Rubber Covered Wires,

Magnet Wires,

Office and Annunciator Wires,

Flexible Incandescent Light
Cords.

Our solid core Rubber Covered Wire
has the best insulation resistance, best
quaiity of rubber, and gives the most
general satisfaction to users.

é
|

TRANSFORMERS

To no other class of apparatus can
the axiom that “the best is the cheap-
est” be more truly applicd than to
electrical machinery and appliances.
To uansformers docs this especially
apply. It will pay you to buy the best
in the market, and we now offer you the
very best at such a reduced price that
the essentinls of quality and efficiency
are combined with extremely low
prices, which is rendered possible only
by the introduction of improved labor-
saving machinery, added to a large
increase in our output.

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

The follawing points in a Trans-
former arc all essential: (1) Perfect
safety ; (2) high efficiency ; (3) pood
regulation ; (4) small core loss; (5)
convenience 10 instaliation.

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

Write to neasrest office for prices
and dizcounts. ?

LB

INGANDESGENT
LAMPS

We have, during the past two months,
made such changes and improvements
in our mcthods of manufacture, and in

l the general appearance of our lamps,
: that we offer you, with confidence, a
lamp that we are assured is now su-
, perior to any other in the market.

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

) Prico list and discounta furnished
aon application.

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

The Ottawa City Council has resolved that all teleppone wires must go
undergrouncd.

Mr. A. L Sulis has sold his clectdie lighting plant at Bridgctown, Nova
Seotia, to Mr. J, W, Beckwith.

Messry, Tearon & Lincham have been granted a franchise for an clectrie
street rmlway at Calgary, N. W. T,

Gro. lloswell, of East "Toronto, was committed for trinl by a local magis.
tmte recently, on the charye of shooting at conducior Percy Lynn, of the
‘Taronto and Scarboto’ Ralway.

1t 15 reported that the Brush Electrie Co, may start & manufactory at $t,
Joha, N.B. The names of Mr. G. . Walker of, St. John, and Col. N. S,
Rogers. of Cleveland, are connected with the enterprise.

H. Pim has arrived in Vancouver from Toronto to assume the manage.
ment of the Canadian Geneml Electric Company, Mr. Maxwell, the former
manager, having removed to Portland to wanage the Portland biranch,

After considerable delay in obtaining the necesenry plans for the engine
and dynamo foundations, arrangements are now completed for the electne
light service to be installed by the Waterworks and Electric Light Co. of
Lethbridge, N. W, T,

The Canadian General Electric Company have decided to consolidate the
vanous deprutments of their manufacturing business at Peterboro’.  The
Counctl of that town lve granted the Company a bonus of $5,000 as an in-
ducement to cnry out this step.

TRADE NOTES.

The Kay Electire Wotks, of Hamilton, recently installed an arc and in.
candescent plant for highting the mills and yards of Messis, John Smith &
Son, of Callender, Ont.

Oncof the heaviest locomotive freight engines in Canada, is at present
under constructian at the Kingston Locomotivi: \Works. The cylinders will
be 18 by atinchies.  The engine will be cupsble of hauling up an onlinary
grzulv: 4¢ laaded cars.

PUBLICATIONS.

A Directory of street rulway eahnbits at the World's Fair v s been com-
piled and published by the Street Kailway Gazette, Chicago.

The Penberthy Injector Company, publishers of the ** Penberthy Bulletin,”
intend in future to publish extracts of interest 10 engineers tuken from the
leading mechanical journals, and will send a copy of the publication free to
any engineer who ay write for it

. PERSONAL.

Mr. Warren Y. Soper, of Ottawa, is at present in Paris,

Mr. John Pattersou, of the Haatilton, Ont., Radial Electric Railway, was a
recent visitor at the World's Fair,

Ald. War, Bell has Leen appointed successor to the late I, A, Wills, ar
Chief Engincer of Government Buildings at Toronto,

Mr. J. B. Griffith, manager of the Hamilton Electric Railway Company,
accompanied by Mrs, Griftith, is at present on n visit to California,

Mr. F. W. Mantin, who has been for some years with the Toronto Elec.
tric Light Company, has been appoinied manager of the Hamilton Electric
Laght and Power Company.

Mr. Dan. Thomson, late manager of the Hamilton Electric Light and
Power Company, was recently made the recipicat of a hand some sitver fish
and catving sct, together with several articles of silver and a sealskin purse
for Mes, Thomson, ‘The presentation was made by Mr, Robert Dickinson,
chief engineer, on Lehaif of the employces of the Company.

Mr. Alex. Taylor, of the Ldmonton, N, W. ‘T, Electric Lizt Co., re-
cently spent a couple of weeks in Eastern Canada with the purpose of pur.
chasing the necessary machinery for greatly increasing the capacity of the
Company's plant.  Mr. Taylor has been a resident of Edmonton for the
last fiftcen years, and this 8 the first time that he has visited the castern
provinces during that period.  He came Just in titme to participate in the
C. E, A. convention,

OBITUARY.

1t is with much regret that we announce the death of Mr. JLA. Angell,
President of the Guelph C. A, 8. E.  Mr. Angell bad just returned from the
convention at Montreal when death overtook him. During his stay in
Mortreal, he was too unwell to take as a part as he would hawve desired in
the proceedings of the convention.  His brethren dlid all they could for his
comfort while in Montreal and on the return trip as far us ‘Toronto, where
they saw him safely on board the train for his homeat Guelph, The de-
ceased had been in poor health for a couple of years, 2nd in making the jour-
ney to Montreal, he no doubt overtaxed his strength.  \Vith the exception
of a couple_of years spent on the Grand Trunk Railway, Mr. Angell was
cmployed during the twenty years of his residence in Canada, as Chief-En-
gincer at the Agricultural College at Guelph. He was n good mechame
and engincer, and an enthusiastic worker in the C. A, S, E., of which he
was District Deputy and Executive President for Guelph,

The municipality of London West has granted a frenchise to Col, Clark,
representing a Detroit Syndicate, for the construction of an electric milway.

* o o L[] THE * o o o

Reliance . . .
Autometie . .

Alternating Current . .

PERFECTLY AUTOMATIC,
FROM ONE LIGHT TO FULL LOAD.

HANUFACTURED BY s——»—

THE RELIANGE ELECTRIC MFC. Go.

(LIMITED)
WATHEHRFEFORD, OINT.

BRANCH OFFICES:

Write for prices and investigate before
.-« .. purchasing.....

106 King St. West, TORONTO, ONT.
749 Craig Street, MONTREAL, QUE,

.
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MOONLIGHT SCHEDULE FOR OCTOBER.

g . . No.
z{){gm‘f Light. Extinguish. “gmg_f
.M. M. HM,
| PP P, AL 6,10 P, M. 10.40 4.30
200, n 610 n 1150 5.40
K P w 010 AJM, 12,50 6.40
Gevrena n 0.10 n 100 6.50
Sevrnns n G6.10 n 210 8.00
6..... n 0.0 w 320 9.10
T w 6.00 w430 10,30
8 ..... n  6.00 w  5.00 11.00
s TR n  6.00 n 510 110
10...... n  6.00 w 510 11.10
I S w600 u  S.lo 1t.10
12...... n 6.00 u 510 1L.10
13cceenn nw  6.20 w S0 10.50
| U DTN 0 7.00 »n §.i10 10.10
L L TR RN W 7.40 " 5.10 9.30
16...... n 840 w  §i0 8.30
iy SR n Q40 nw §5.10 7.30
18...... u 10.40 n 510 6.30
(- TN # 11.00 w510 6.10
20 o n 11.50
3 R NN n  §.20 }5'30
22...... AM. 1250 w  5.20 4.30
23 0i0en n 150 n 5.20 3.30
24.00. s w 3.co 5.20 2.20
250 ... .. No light. No light. veen
26...... No light. No light. vees
27 i0ns P, M. £.30 P. M. 7.40 2.10
28...... w530 w  8.40 3.to
200000 " 5.30 " Q.40 4.10
30...... " 5.30 n 10,50 5.20
k3 RSN w330 n 11.50 6.20
Total, 203.10

SPARKS.

The Genem! Electric Company’s new power station at Loudon i« nearly
completed.

‘The clectric light plant at Wiarton, Ont., was destroyed by fire on the
5th of September,

‘The Brandon Electric Light Company {uvite tenders until the 10th of
October for §20,000 of bonds. .

It is said that the construction of the clectric milway from St. Catherines
to Port Dalhousie, will not be commenced until the spring.

‘The Toronto Screet Railway Company have decided to try the experi-
ment for one month of carrying the city's street refuse to Ashbridge’s Bay,

Mr. C, W, Hutchings has been appointed as city {nspector of cleetric
wiring for the city of Vancouver. The board of underwriters of that city
have adopted the rules of the Pacific Coast Board of Underwriters,

Mr. A, A, Wright who lately put in operation an incadescent plant at
Renfrew, Ont., is to have a competitor in a new company which has since
been formed, and of which Mr, Mackay is one of the leading promoters,

The council of the village of Griimsby have refused assistance to the
Hamilton, Grimsby and Beamsville Electric Railway Cempany, on the
ground that the road would be the means of diverting trade from the village
to Hamilton.

A project is on foot for the construction of an clectric railway from Brant-
ford, vin the Indian reserve, Hagarsville, Nelles Corners nud Balmoral, to
Setkirk, situated on Lake Erie, a distance of 3o miles, with the object of
making Selkirk a summer resort, It is believed that in addition to a pas.
senger traflic, the line would carry considerable {reight.

The Bell Telephone Company’s system at Brandon, Man,, is being thor.
oughly overhauled and repaired under the superintendance of Mr, Frank
Walsh, manager, and M. Mitchell, superintendent of construction, of the
Winnipeg exchange. ‘The systems at Regina and Wheat City have also
been repaired, «ad at Moose Jaw an entircly new exchange has been put
in. In Winnipcg, Mr. Walsh and his assistants are busily engaged in con-
structing a metallic circuit,

THE HAWORTH BELTING CO.

MANUFACTURERS

OFFICE AND FACTORY: 9 AND 11 JORDAN STREET,

TORONTO

Plcase mention the ELECTRICAL NEWS when

corresponding with advertisers.

FOR SALE

We h'we one T.-H. 1200 c. p. 30 light
Arc Dynamo, with new armaiure, just
from factory, not yet unpacked, in first-

class order.

Also about 20 single lamps in good

running order.

Reason for selling, wachine too small
for our purposes.

For further particulars apply to

HBW GLASGOW RLECTRIC €0., Ltd.

New Grascow, N. S,

Wm. Kennedy & Sons

Hydraulic and Mechanical
Engineers.
Sole Manufacturers in Canada oy

The “New American’ Tarbine

(both vertical ond Iwn.anlal/

which is the very bLest kind of
Water Wheel for driving electric
machinery by water power.
Special attention given to the
arrangement and  production of
Superior Gears, Shafting, &c., for
Electric Stations.
SULE AGENTS FOR
Fruen's
Watar Wheel
Governor




vi. CANADIAN ELECTRICALR NEWS October, 1893

! The electne slttcsll::m()'s;crviw has been put THE TD R 0 NT“ ELEGTR I GA L wo R Ks

in operation in Kingston,

/ It 1s the intention of the Bramford Llectne Ma/nju/)‘(tct/u/rif"/y FElectricians and .Engi')lce"s.

Power Company toerect a new damon the Grand

River.

‘The employees of the Ottawn tnica mincrs held Dealers in Electrical Supplies.
a very enjoyable picnic near buckingham, Que., Ma ~
on the 20th of August. kers ?f Dynan_‘os and Motors.
Mayor Dagg and R. B. Cumnung, of Scllark, Dealers in Electrical Books.
Man.. were in Toronto tecently endeavouring to . B
make arsangements for the construction of an 35 A(]C]dl(le Street \'VCSt! - TORONTO.

clectnic railway between the City of Winmpeg and
Selkirk, a distance of 20 miles. A charter has
already been obtained.

The City Council of Ottawa have had under
considerntion for some time the question of the 0 Ou ant
advisability of the city owning and operating its [ ] [ ] ® ®
own lighting plant, and have apparently come to .
the concluvion that the highting sheuld bedoune in A 30 OR 40 CENT LAMP?
this manner. The sole control of the water power

of the Ottawa Ruter rests with the Dominion

| Government, ‘The Government have entered If so, we cannot SUPPly‘ you; but

fnto leases with a number of companies for the e . . .
1se of the water for power purposes, reserving the ShOUId you pr(.'f(.l a hlgh(.l' l)”CC([

nght for the city to take such water as it may ilrth]C, chcaper in the end, and

tequire for waterworks purposes only. A com-

mittee of the vouncil hixs been appointed ta inter- guarantecd for an average life of

view the Government and endeavor 10 sccure for

the city the nght to water for power purposes also, 800 hOUl‘S, call upon or address the .

and learn the terms upon which it may be ob.
tained ; to secure [f possible a switable site for

utilizing such power, nnd report upon the cost,
10 report as to whether the city has power 1o pur- AM P U T D
!, [

chase or expropriate a site outside the city lanits

and issuc dcbentures for payment of same; -
whether a suitable site and power pnvileges can 96 to 100 King Street,

be purchased within the city, and at what cost;
and whether a steam plant as an auxiliary to the MONTBE_A_L

water power would be requiresd,

VULCANIZED FIBRE (0, ~=oemmsrmmees ere
cs worirwnsce JIARD YULGANIZED FIBRE

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

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

LAKE GIRARD SYSTEM OF MINES.
Lake Girard Mine. - Nellie and Blanche Mines. = The Horseshoe Mine.

CONTROLLING 2,500 ACRES CHOICEST MICA LAND.

The LARGEST USERS in the United States are among our EARLIEST CUSTOMERS, ¢ 3 i

excellence of aur material as well as to our PROMPTNESS OF DELIVERY. v and can testify 1o the
Al MICA SHIPPED BY EXPRESS, and sales made at PRICES INCLUDING ALL CHAR ’ Y

pEaH LA S A ARGES TO POINT OF
Why buy through MIDDLEMEN and pay COMMISSION, when you ccan DEAL DIRECT WIT J

receive your MICA AT FIRST HANDS? : ’ you H THE MINES, and
We ate prepared to SUPPLY the requirements of SMALL USERS, on advantageous ing ’

CRONe Al B 0 RS, h , dvantageous terms, looking to the FUTURE
Our PRESENT STOCr, OF MICA actually mined EXCEEDS 300 TONS, and thi AR’

STEADY OPERATIONS, d > » and ihis, (oo, AFTER A YEAR'S
ALL SIZES AVAILABLE, and we will either cut 10 size or in rough split sheets, with ed i

may be desised.  We will cut dises or segments of circles when mquircg;l. P » with cdges trimmed or untnmmed, as
Send us 1 SAMPLE QRDER—we only ask a fair trial ; once we receive that, we are not afraid of holding your busi-

ness.  Address all communications to

DON C. WATTERS,

240 Daly Avanue, - Otitawa, Canada.
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Tuomas AHEARN. Warren Y. Sorer.

Contracting Electrical Engineers

X X 3

AHEARN & SOPER

JE

OTTAW.A, OINT.

CANADIAN REPRESENTATIVES OF THE

Westinghouse Electric & Mf'g. Co

a

A - A
Slow Speed - g Slow Speed
Single and Direct Current
Multiphase Dynamos
Alternators . and Motors
o e T

Electric Railway Equipments Complete.  Transformers.
Celebrated Shallenberger Electricity Meters.

Sawyer-Man Stopper Lamps.

Ahearn Electric Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

NOTICE The Westinghouse Alternator is the Oniy Alternator
» of its type in which the Armature Coils are removable

.and may be kept in stoek. Coils are lathe wound, thereby securing

the highest insulation. ~ All armatures are jron clad.

FOR ESTIMATES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA
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SPARKS.

‘The firm of Abcll, Huot & Co. hasbeen orgnn-
ized to carry on business as clectricans at St.
Casimur, Que,

‘I'hie Bell ‘Telephone Company have temoved to
new and commodious offices in the Dunbam [lock
at Brockwille, Ont.

The Gaynos Electnie Fire Alarm Company, of
Lowsville, Ry., are looking for n suitable loca.
tion for n brarch of their business in Canada,

Mr. Dwgman, manager of the ‘Toronto &
Scarboro’ Eleciric Railway, proposes to inaugurate
& trolley freight seevice en the Kingston road,

Mr. Genhasa of the Flectric Wire and Fixings

! Company, Westminster, 1. C., has devised ap-

[.

Se—

paratus by the use of winch telephones can e
made to deliver messages audidly,

Mr. D. 11 Keeley, acting Superintendent of
Government  ‘Telegraphs, Ottawa, represented
that department a1 the International Electrical
Congress held at Chicago recently.  The Depart.
ment of Inland Revenue was also represented by
Mr. O. Higman.

The Niagara Falls Park and River Railway
Company are offening for sale at par, $300,000
of stock, the intention being to duplicate the line
owing ta the unexpected passenger business which
has been encountered dunng the first scason of
the operation of the road.

Cunada 18 said to bave a most admirable dis-
play at the Worlid's Fauir of automaticand traction
cogines, compound marine engines, high speed
engines, fire eagines, steam injectors and oxe
haustors, and general steam  fitungs, water
whecls, ¢te.

GODFREY ST. V. MORGAN

BARRISTER, SOLICITOR, ETC,
27 Wellington St. East, | oronto

A Weekly Jomnal of advance informa. |
00 and public works,

The recognized medium for advertise-
ments for *Tenders.”

CANADIAN CONTRACT RECORD
o TORONTO, - .
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F. E. Dixon & Co.

MANUFACTUREKS OF . '

LEATHER BELTING

70 KING STREET EAST, TORONTO.
Headquarters for Electric and Dynamo Belting.

Wz have the following Leather Belts in use in the works of the
Toronto Electric Light Co. :—
One 36 inch belt 98 feet long.
[This belt has been in constant use since August, 1885, and looks
good for anothicr ten years yet.] Also .
One 36 inch belt 100 feet long. One 38 inch belt 100 feet long.
One 36 inch belt 123 feet long. One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belting.
All the above belts are DOUBLE THICKNESS and are all giving satisfaction,
‘The 38 inch elt s the largest belt ever made in this Provinee,
The following Electric Companies are also using our Belting :

The Toronto Construction and Electrical Supply Co. .
The Ball Electric Light Co.
The Hamilton Electric Light & Power Co.
‘The Niagara Falls Electric Light Co.
West Toronto junction Electric Light Works.
The St. Thomas Electric Light Co.
‘The Barrie Electric Light Co.
The Berlin Electric and Gas Co.
The Woodstock Electric Light Co.
‘The Manitoba Electric and Gas Light Co., Winnipeg.
The Goderich Etectric Light Co.
The Markbam Electric Light Co.
The Oshawa Electric Light Co.
The Orangeville Electric Light Co.
The Port Arthur Electric *Railway Co.
AND OTHBERS.

We are the only Belt Manufacturers in this Province who can show
Belts of QUR OWN MAKE which have been in use AS LONG AS FIVE
YEARS. Wae can point to belts of our own make in THIS CITY ALONE
which have been in constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good.

We are prepared to furnish Belts of :mf' size, two or three ply, of any
width, Every belt fully guaranteed.

Send for Discounts. Dixon’s Behing Hand-Book tnailed free on application.

Economize space on shafting by usin
OUS GRIP PV

SmAryY sno-\-'wzc K€y WAYG
Rded s

WATER

‘G vRLL DRIVER

SRE Pucifvs

NOTE.—Gnps always motionless whea pulley out of clutch. Permit
Eloctric plants in Kingston, Hamilton, Montreal, Windsz', Par‘t)ILc&;itI!'a Wi
ingham, &c., fittod with our grip pulleys, gsars and oouplings.

Falls,

g
LLEYS WITH DOUBLE DRIVERS

justment without stopping shaft pulley is on,

WATEROQUS, BRANTFORD, CANADA
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PRESTON,

STEAM USERS

Destrtng the sercicen off COMPETIENT KEN-
GINEERS of aup cluss, can obtain
anlier, dntelligent and rellable
men, by applying to

CANADIAN ASSOCIATION
STATIONARY ENGINEERS.

A. E. EpKING, Prestdent, care Boiler Inspec.
tion & Insurance Co., 'l aronto.

Jas. ROBEKTSON, Sceretary Montreal Branch,
1320 Mignonne Street, Montreal,

Ifouwantto . . . .

SELL
ANYTHING

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

ANYWHERE

Hill Patent Friction Pulleys

AND GUT OFF GOUPLINGS

For Electnic Light Stations and ali purposes where intermittent power is required.

in Canada,' you can reach them
through the

CANADIAN HARDWARE [MERCHANT

J. B. McLEAN CO., L1p. )
10 Froxt ST oronto. Toronto Office: 14 York Street,

MiLLer Bros. & Towus,

(Succeasors to Miller Bros. & Atchell)

MONTREAL, QUE.

ESTABLISHED 1869,

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.

KINGSTON, - ONTARIO,
MANUFACTURERS OF

Locomotive, Marine and Stationary Engines

S, . \ >
ARMINGTON & SiMS® HiGuH SPEED ENGINE FOR ELRCTRIC LIGRT PLANT,ETC,

NOTICE.
The Canadian Locomotive & Enginc Co., Limited, of Kingston, Ontario, have the exclusive license
for building our Improved Patent High Speed Engine for the Duminton of Canada, and are fur-
nished by us with drawings of our latest improvements.

PrOVIDZNCE, R. L, Nov. 18th, 188¢. {Signed) ARMINGTON & SIMS,

THE
HAZLETON
BOILER.

The
Handfest,
Safest,
and
Most
Eeonomica)
e = Boiler,
“CYCLE” CAS ENGINE

IMPUILSE EVERY REVOLUTION without
a separate pump. NO SLIDE.

Descnptiv.: Catalogues of the above on application,
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G W. HENDERSON anfacturarand contastor_E EGTRIGAL SUPPLIES

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

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARATUS, MODELS, PATTERNS.

LiGHT MACHINERY AND COMMUTATORS. 4_ .
ELECTRICAL APPARATUS OF ALL KINDs REPAIKED. leury treet . . ... ..
STORAGE BATTERIES, DOCTORNY AND DENTISTS ELECTRICAL (CORNER JURORS)

APPARATUS AND MACHINERY.

. \.
ELECTRIC AND GAs FIXTURES.
BUCREYE INCANDESCENT LAMES, A l

SOMOPF'S FANCY AND MINIATURE INCANDESCENT LAMPS,

LONDON MACHINE TOOL CO.,

LONDON, ONTARIO,

MANUI’AC’I‘URERG oK

Machinist & Brass Finishers’ Tools

Ad. R, WILLYAMS, Goneral Agent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH GARBON AND PORGELAIN: GO.

. « can furnish them equal to any In tho world, as they are....
MANUPACTURKRS OF
CARBON POINTS for all Systems of Arc Light, BATTERY PLATES, CARBON BRUSHES,
anid all Rinds of Porcola n for Kleetriod and Hardware llnu

E. W. EVANS. 10 KING STREET WEST, TORONTO, AGENT.

= TORONTO " THE )0 MCLAREN BELTING CO. MONTREAL

Telephione $23.

MICA

White and Ambenr.

MCRAE & CO. - OTTAWA, ONT.
e Penberthy . . .

. . . . Automatic Injector is the Standard.

BEWARE OF IMITATIONS! TAKE NO OTHER.

In use in hundreds of eleetrlcal power plants
. In the United States and Canada .

‘sz DENBERTHY INJECTOR GO,

Factory at Windsor, Ont. Oﬁ'ice . DETRO”; MICH.




