Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Foatures of this copy which
may be bibliographically unique, which may alter any
of the images in the reproduction, or which may
significantly change the usual method ot filming, are
checked below.

Coloured covers/
Couverture de coulsur

Covers damaged/
Couverture endommagée

Covers restored and/or laminated/
Couverture restaurée et/ou pelliculée

Cover title missing/
Le titre de couverture manque

Coloured maps/
Cartes géographiques en couleur

Coloured ink (i.e. other than blue or black)/
Encre de couleur {i.e. autre que blsue ou noire)

Coloured plates and/or illustrations/
Planches et/ou illustrations en couleur

‘/ Bound with other material/
Relié avec d'autres documents

Tight binding may cause shadows or distortion
along interior margin/

La reliure serrée peut causer de I’'ombre ou de {a
distorsion le long de la marge intérieure

B8lank leaves added during restoration may appear
within the text. Whenever possible, these have

been omitted from filming/

i se peut que certaines pages blanches ajoutées
lors d’une restauration apparaissent dans le texte,
mais, lorsque cela était possible, ces pages n‘ont
pas été filmées.

Additional comments:/

This item is filmed at the reduction ratio checked below/

L’lnstitut a microfilmé le meilleur exemplaire qu’il
lui a été possible de se procurer. Les détails de cet
exemplaire Qui sont peut-&tre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

Pages restored and/or laminated/
Pages restaurées et/ou pelliculées

L ages discoloured, stained or foxed/
Pages décolorées, tachetées ou piquées

Pages detached/
Pages détachées

Wéowﬁwowﬁ/

Transparence

Quality of print varies/
Qualité inégale de l'impression

AN

Continuous pagination/
l/ Pagination continue

factudes index(es)/
Comprend un (des) index

Title on header taken from:/
Le titre de |'en-téte provient:

Title page of issue/
Page de titre de 1a livraison

Caption of issue/
Titre de départ de {a livraison

Masthead/
Générique (périodiques) de la livraison

Commentaires suppiémentaires: Various pagings.

Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X

2X 26X 30X

12X 16X

20X 24X 28X 32X




OLD SERIES, VOL XV - No. T BRICE o CENTS
REW SERIES, VOL. 1V.~No .‘ APR“— '894 i ) |:u\u.

- MAGNOI.IA METAL ¢

: —— IN USE BY ——

EIGHT LEADING GOVERNMENTS.
e BEST ANTI-FRICTION METAL FOR

High-speed Engine, Dynamo, Rolling-Mill, Steamship, Railroad, Saw-Mill, Gotton=Mill, Paper-Mill, Woolen-Mill,
Sitk=Mill, Jute=Mill, Rubber-Mill, Sugar-Mill, Flour-Mill and all Machinery Bearings.

MAGNOLIA METAT, CO.

London Office: 76 Queen Victoria St. Owners and Sol¢ Manufacturers,
; 1d,
Sonivial Qreo: . Wetaren & Ch, Agents 74 Cortlandt Street, NEW YORK.

JOHN LANGTON & CO.

Canada Life Building_,_'_rgr_og_tg

ELEGTRIGAL - ET\IGINEERS - AND - CONTRAGTORS

Complete Plants installed. -
Plants requiring special combinations of Electrical Machinery a Specialty.
CORRESPUONDENCE SOLICITED.

“DIREGT-DRIVEN" DYNAMOS for large and small plants. SLOW SPEED GENERATORS AND MOTORS.
Sole Canadian Agents for the Waddell-Entz Alkaline Storage Batteries.

Reliance . . . D ¢
Automatie . . . YN ™M
Alternating Current . . OS

PERFECTLY AUTOMATIC, FROM ONE LIGHT TO FULL LOAD.

—aée——>< MANUFACTURED BY c~<+—m»—

The Reliance Electric Mfg. Co., Ltd.

WATERFPFORD, OINT.

BRANCH OFFICES :
v 106 King St. West, TORONTO, ONT.
749 Craig Street, MONTREAL, QUE.

Write for prices and mvestigate before

..... purchasing . .. ..
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MONTREAL INSULATED WIRE WORKS,
J. ROSS, SON & CO.

MANUPFACTURERS OF

INSULATED
ELECTRIGWIRES

And Wires for Annunciators,
Offices, Magnets and
Dynamos.

FACTORY : 413 \WILLIAM ST.,
MONTREAL.

Osders solicited and carefully executed,
P, 0. Box, 1496

E. GaARL BRETHAUPT
CONSULTING
ELectrical. ENGINEER

Gmduate in Electrical Engmeeting at Johns
Hopkins University, Baltimore,

e o o a o oo Addrens: BERLIN, ONT,

THE GM.VAIIB BATTERY WORKS

145 \Vcllmglon St. West,
. TORONTO.
MAKRYS O

A ELecTrIC BELLS,
4 ANNUNCIATORS,
¥ (any «ize)
LECLANCRHE CELLS
MEDICAL BATTERIES
Wirite for Lists.

Use Somathing Good

PEERLESS OILS

KE NO OTHE
MADE SPKCIALLY FOR \OUR UsH.
THE PRENLESS BRAND IS SECURKD BY LETTERS
PATENT.
Beat Oil in the marker. Does better work and more of
it. Savesthe Machinery and laus longet. Try it

12 GOLD IEDALS IN 6 YEARS.

ANUFACTURERS

SAJIUEL R()(‘ERS & CO.

30 Front STREkT EAsT, TOXONTO, ONT.

STEAM USERS

Degiring the services of COMPETENT EN-
GINEERS of any class, can oblain
seber, ntelligent and reliable
wmen, by appiying te

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

Gro. HesT, President, 635 Dorchester Street,
Montreal.

3. J. Yorx, Seorctary Montreal Branch, Board
of Trade Ruilding, Montreal,

GODFREY ST. V. MORGAN
BARRISTER, SOLICITOR, ETC.
Torono

27 Wellington St. East,

Join Carrory, Sec. and Treasn

LIPS FLECTRICAL WORKS

(LIMITED)

MANUFACTURENRS OF

Ruuanx F. Priteirs, President,

Magnet Wire, Office and Annunciator Wire,
Rubber Covered Wire, J.ead Encased Wire,
TELEPHONE AND INCANDESCENT CORDS.
FARADAY GABLES.
RAILWAY FEEDER AND TROLLEY WIRE.

OFFICE AND FACTORY:

New York Office: 10 Cortlandt Strest. Montreal, Ganada.

Providence, R. 1.: American Electrical Works.

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET!

LEss FrictioN; LEss WeaAR; LESS HEATING IN JOURNALS;
AND LESS OIL USED THAN WITH ANY OTHER METAL.

As liquid as water when melted. Once used, always used. - Prices right.
A TRIAL SOLICITED.

W. 8. BATES - '~ MEAFORD, ONT.

The F. E. Dixon Belting Co.

(LIMITED)

MANUFACTURERS OF

70 KING STREET EAST, TORONTO.

Headquarters for Electric and Dynamo Belting.

CONSVULTING ENGINELRS

ﬁ%&k’??a‘é‘é‘é’?:?s"““ Heap OFfiée. TORONTO

Pleasse mention the CANADIAN ELECTRICAL NEWS when corresponding with Adveortisers
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FIRSTBROOK BROS.
King St. Eaat, TORONTO.

MANUFACTLRKRS OF
TOPPINS,
B8IDE-BLOGCKS
axn GROBSSB-ARMS.

WRITK FOR PARVICULAKRS,

A COMPETENT DYNAMO TENDER

thoroughly fanuliar with the I\ H. arc machine

and Lanps and incandescent winng, will be !

apen for engagement May 15t Best references
Address I H " Canamas ELboixkicar
NEws, Toronto, Omt,

ELECTRIC LIGHTING

ROR THE

TOWN OF RAT PORTAGE, ONTARIO.

The Corporation of the 'own of Rat Portage
are prepared to recene lenders for Strevt Laght.
R, on i contsact ot five years

‘The number of lights required are 22 Are of
2,000 ¢. p.. or & combination of 14 Are of 2,000
c. p. and 14 Incandescent of 63 ¢ . Al pight
service,

Information furmished by, and tenders 10 be
addressed 1o, the undersigned on or betore the

1st May. 1894,
The lowest or any ten-er not necessarily .ac.

cepted.
JOHN KERR BRYDON.,
Town Clerk,
Rat Portage, Ont.. March 11, 184,

DID YOU EVER a§

stop to consider what your Dynamo Brushes cost yvou?
i WE KNOW IHAT 1K

‘“ Columbia Alloy Dynamo Brush”

15 FEREFCTION BOTH IS QUALITY ANDY IS PRUCK
LESS WEAR ON COMMUTATOR THAN ANY OTHER BRUSH.
Al wizes kept i stock. Laberad discounts 1o large consumers.  Send us a trul ordet,

i
! JOHIN A. BURNS, B. A.Sc.,

Electrical and Mechanical Kngéneer

686 Gralg Street, MONTREAL.

SPECINVLTY
| Instalhing compiete plants for any service,

Tur PDonce

Special
Dynamo
Pulley . .

1S WITHOUT EQUAL.
Strong . Eficient . Handsome

ENDOKSED W
COLUMBIAN EXPOSITION.

Nole Manwfacturers:

DODGE WOOD SPLIT PULLEY CO.

68 KING STREET WEST, TORONTO,

PULLEYS!

MACHINE Steel Rim Pulleys are practically
L unbreakable, are lighter and sasieron
ST!MEEU'“I;ED shaft, and cost same as cast pulleys.
®
ano GRIP ANY STVYLE FURNISHED SPLIT

SHAFTING

SAVING COUPLINGS. STEEL OR IRON.
PERFECTLY TRUE AND POLISHED.
KEY SEALED WHEN DESIRED.

HANGERS

(

BRANTFORD,
CANADA

FOR BEARINGS. WALL BOXES. SPECIALLY HEAVY
PATTERNS FOR ELECTRIC WORK. OUR SPECIAL
FACILITIES SECURE YOU LOW PRICES
AND PROMPT S3HIPMENT.

WATEROUS

Jas. ST. CHARLES, Manager.

OmwiBUS GOMPARY

HENRY PRINGLE,

Sec’y-Treas.

THE JAS. ST. CHARLES

BELLEVILLE, ONT.

. LCTR STREE A

and various styles of Omnibuses
and Hose Wagons

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers

TURNED IN ANY LENGTHS UP TO 28 FEET.

RING OILING AND RESERVOIR OIL. BEARINGS. STANDS
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KAY ELECTRIC WORKS

No. 255 James Street N., Hamilton, Ont.

. MANUFACTURKKRS OF , . .

DYNAMOS

For Arc and . . . ...
Incandescent Lighting.

MOTORS

From % H. " to 50 H. I*,

Electro Plating Machines and General

ceed e .

Elcctriml Appliances. Sgcini .'mcntinn

WRITE FOR CIRCULARS.

NORTHEY MFG. G0, - Toronro..

LIMITED

MANUFACTURERS OF

cosenP UMPS

For General Water Supply
and Fire Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

e Sctree:t.. Gars TELEPHONES

.OUR SPECIALTY .. ..

THE “T. W. NESS”

Automatic - - -

--- Teleghone

PATENTED
Canada, Nept. 1ath 1893,
United States, Sept. 19th, 1893,
France., Sept. 1gth, 1893

Specially Designed for Warehouse

and Factory Use.
Send for new catalogue No. 7.

SAMPLE LETTER.
MeNTREAL, O, 10, 1893,
Messrs. T. W, Ness & Co,,
749 Crug St., Montreal, P. Q.
Drax Sixs :—In reply to yours of
the gth, we begto say that we have
used one of your Automatic Tele
phenes for some time, and find it
satisfactory in every respect.

We also manufacture Horse and Trail Cars
of every description,

i Ym(;;uzl{:m& Soxs Co.
PATTERSON & CGORBIN, ! T. W. NESS & CO.
ST. CATIIARINES, ONT. | 749 Craig 8. -  MONTREAL

Please mention the CANADIAN ELEGTRICAL NEWS when corresponding with Advertisers
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SPEED AND VOLTAGE REGULATOR.

WEe illustrate herewith a speed and voltage regulating de-
vice which has been n satisfactary operation for a_year past n
the water power station of the Niagara Falls Park and River
Railroad Co. at Niagara Falls, and a patent for which has lately
been granted at Ottawa. ltis the invention of E. A, Barber,
electrician of the Watertown, N. Y., Street Railway. In this
method the speed 1s kept constant by automatically throwing in
a dead resistance, when the load is small, and throwing this re-
sistence out when the load is large. In the engraving, § is the
generator, 2 and 3 the mains,
The regulating resistance, 4,
is thrown in and out by the
contacts, 6 and 7. A solenoid,
16, is connected across between
the mains, and hence its pull
will vary with the voltage.
When the voltage rises above
a centain point, the iron core,
17 (which is normally held by
the spring, 18), is drawn down,
so that the contract is made
between 19 and 20. These

the returns from the investent i such enterprises, have been
mech less than those from mvestment i banks, loan companies
and other corporations, whilst there 15 always the nsk of the
loss of the whole or a large part of the capatal.

3. These companies are not free to do business where and
with whont they wish, as ordmary trading companies are. They
are more or less subject to munapal and legisiative contal,
and aie restnicted to locabities, and therefore huve a common
interest *vith the public, not an adveise one.

3. None of the compantes engaged in hghting are able 10
oppress the public, because of
the keen campetinon amongst
themselves, and  with other
diuminants. The municipil-
wy an wluch o water compiay
easts, has by law, the nght to
acquire ats propeny and works.,
There is no monopoly on the
part of telephone companies
unless the municipalities tunk
proper to grant them such, and
m all cases in which exclusive
nghts have been granted, the

contacts is the coil 10, which

municipahties derive a yearly

is in parallel with the mains
through a high resistance, 15.
The coil, 10, being short cir-
cuited, the iron plunger, 9, is
let down, the contacts 6 and 7
come together, and the load of
dead resistance is thrown in.
A piece of iron, 12, is put on
top of 10 to assist in lifting the
iron core, 9, and also to act as
a stop when it is lifted. Itis
manifest that a number of
these regulators can be used
and adjusted to different volt-
ages, so that more resistance
can be cut in with each nse

of voltage.

It has been found necessary
to make the contacts of car-

revenue therefrom.

5. The present charges for
gas, water, clectric light and
telephone service are reason-
able. In many cases the com-
pamies concerned do not derive
a fair rcturn for their invest-
ment, while in some cases they
e unable to mect evpenses.
The companies recogmire the
necessity  of reducing  rates
fro .1 time to tune, as much as
is consistent with a fiuir return,
If any additional burdens be
cast upon them by aninctesse
in taxation, their ability to re-
duce present rates would be
interfered with and in some
cases the result would be an

bon, to prevent the injurious
arcing. e many unsuccess-

increase n the rates.
6. Gasis now largely used

ful attempts that have been
made to regulate successfully . )
with water power make the results attained by this device
especially gratifying.

THE ASSESSMENT OF GAS AND K.ECTRIC LIGHT PLANT.

A strong deputation representing the gas and electric com-

anies of Ontario waited upen the Ontano Government on
March 14th, to urge that the street plant of gas and electnic
companies should not be made subject to taxation. In support
of their contention the deputation submitted the following sub-
stantial reasons :

1. The business carried on by these companies, is of a
hazardous nature. Under the most favorable circumstances,
frequent alterations and renewals of plant are required. Their
works and plant are liable to serious injury from various causes.
In the case of companies using or producing electricity, and of

as companies, the depreciation of plant s specally great.
§iew inventions in clectricity are yearly being made, and plant
which has cost a large sum, after having been «n use but a short
time, is rendered practically valueless, by being superseded by
ncw inventions.

2. It is a mistake to assume that the business of any of these
companics has been unduly profitable, and it can be truthfully
asserted that the retums 1o those who have invested money in
such enterprises, have been, and continue to be very modcrate,
even in the most successful cases. In many cases the returns
have been much below what should have been received, and in
not a few instances, there has been a direct loss. In this respect

SPEED AND Vox.y\ul-: REGULATOR.

for fuel, not only by those in
good circumsiances, but it is
rapidly finding its way into the houses of persons m moderate
circumstances. To increase the taxation of gas compiies,
may 10 some cases cause an increase in the cost of gas for ths
purpose, and in all cases, must postpone the reduction m the
price, whereby its general use as a fuel mast be delaved.

7. With regard to any proposal involving the casting of
increased burdens by taxation, upon the companics m question,
they submit that to do so would be an unjust discnimination
against vested interests, and would check “the investent of
capital in such_cnterprises.  If there is to be one general prin-
ciple, upon which all property, and income derivable from pro-
perty, real or per anal, is assessable, then these companies st
submit to such alaw ; but so long as spectal interests, such as
banks, loan companies, railways, vessels, manufacturing com-
panies, and others to-day cnjoy certain exemptions, the com.
panies in question, with at least cqual force, are entitled to dann
cqual consideration, and would feel the myustice of being
subjected to further burdens of taxition.

These reasons were supplemented by a statement from the
various interests that they would be withag to be tased on their
net income.  In this way tanauon would be equalized and com-
panies best able to bear the burden sould pay the most.

A young subscnber of the Er.ecikic At News, who has had aout two
years practical expenience 1n eles t1ical work s desitous of inding an opeaning
for hiz services in an electncal manufactory, o o default of that, electrical
employment of any kind. Woe shall txe pleased to send s name and
address to anyone who may desire to open correspondence with him,
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GORRESPONDENGE.

METHODS OF BOILER FIRING.
WA RERVIEEY, ONT, Feba2r, 18gy4.

Hdtor £iee tmear Nows

Sir, 1 notice i the Last number of the NEWs anatem signed
CR. B, the wiiter of whinch goves ns mcthod of inng shack coal
I cannot ageee wath hun on some pomts o the tust place e
says he keeps his e about 7 anches thick o 1 have tired shack
coul for the last eleven years, and f my fire got 7 nches thick |
would think it needed ddeansng badly 1 have found by expenence
that the thinner the fire the betzer as lotig s the wrates are kept
covered Now, "R OB says be stits Ins e every second tire he
puts on . that will min the cmders with the fire, and very soon
be will be burnng more coal, aimost one  thind more than s
necessary When his e gets o bttle thick of he would take a
shice bar with a tlat hook and ronoar under the tire it would force
the dirt through the grates, then break the tre down and tre
argued ex ity the sane points before the Kadway Committee, at
Ottaag, on several occasions between September, 1892, and
very hyght, he will hwe no touble to make steam f s hoilers

ate Large enough
H. K.

RIGHTS OF ELECTRIC RAILWAYS CROSSING STEAM
RAILWAYS.
Torosio, March 3rd, 189y,

Fditar Casatrnas Barctnacat News

Sk, In your wssue of March, | ootice you tepeat what a
number of newspapers abso stated, that M BB Osler ™ rsed
A nevel contenbon T stating that an electne car on a nghway
was under same conditons and rights, as tocarrying passeagers,
as any catnage of bas, ete . While all clectne tulway men
quite agree with Mi o Osler in this gespect, atas not a “novel
contention,” as a teference to the proceedimgs of the Ralway
Comnunttee sl show that Mr. AL AW, Atwater, barnster, of
Montred, who was acnng for the Davenport Steeet Kalway
Co and City and Submban Electne Raslway Colo of Toronto,
Apul, 1893, and his skl i advocauny this “nosel contention”
doubtiess gauned for lus clients the concesstons from the steam
raads that were made.

Youts truly,
B RCIRICIAN,

THE NEW BLAKE PUMPING ENGINES AT TORONTO.
Tokon.o, March 16, 1894,
Edter Borotuiiar Naws

SiR. 1 onetice a communwation i the March wssue of the
News fram* ] W R, Hamilton, Oat 1e the new Blake pump-
mg engines at the mam pumping station, Toronto water works.

In addtion to voumr answet to the enquuy contiuned m ths
commumicanan, [ would ke 1o ~ay that the new cyhnders are
now hemy placed on the pumps at the suppestion and cost of
the manufacturers.  ‘The engies were not shut down from the
fact that they were not considered safe, but the other three set
of pummps were in good condition, and i the winter months ate
petfectly able 1o handle suthivent water to supply the anty.

I feel petfectly sife i saving that these pumps are the most
economie al pumpng enginces i Canada to-day. The duty of a
pump s the amount of foot 1bs that can he got for every one
handred b, of coal bzrned. Now according to i test made by
Mr John Goly CoLoand MU E, Toronto, these pumps are
grong o duty of 132,030,000 ft. lbs, for every 100 Ibs. of coal
burned, bemng m this respect fully up to the guarantee of the
Blake Co  The oftivials of the Toronte Water Works Depait-

ment must be perfectly satistied, as | understand they have

duphcated the order, the buikhing having been prepared for two
set of pumps

I am satistied alse that necther the Hanulton, Kimgston or
London pumps can give any such duty s this with therr present
conatruction of steam salve medchan:sm. With the consent of
Mo Galt Twall send to the Hanulton Association of Stationary
Engincers a copy of the official test for then discussion and
bencfis.

F nught add that this test has alicady been read and discussed
in Totonto Assonahion No 3, C ACS EL

G. o MooRNeG,

HIGH VERSUS SLOW CPEED ENGINES FOR ELECTRICAL

WORK.

Fduor Lixavan as aso bsvissneine Nowe
Stk In consequende of bemg otherwise emploved T hive
been unable to wite e answer o Mt Robbs cnticsms of o
frmer letter. 1 do not propose 1o enter into o tecd wal con.
troversy 45 io the ments ot dements of the high speed enpgimes
as compared with smaller numbet of =volutions and longer
strioke ones. Mast of the long sirohe enpines ate run with a
xteater poston veloaty than the short stroke, quk runming
ones 1 think the commeraal appreaation of one kind o1 the
other of these enpines will detertune ther relatine position more
satisfacronldy than any  amount of agument on the question by
tival dumants, who are bable to be warped i theu reasons or
dement by Grcumstances that do not appear in the discussion.

I stated an a former letter that T knew of many places where
the high speed engmes had been weplaced by the slow speed
ones, yet §did notknos of any place where the long stroke
autumatic engae had Heen replaced by the high speed one. By
yout petission § wdl mention o few of these places, which, of
space allowed, or the inerits of the question demanded at, could
be estended adebmitely, When tnst I vissted the Toronto
Electie Taght and Poser Company’s works on Sherbonene
street, the cutrent was gencrated by five or siv high speed
cagimes . therr new works there dare o high speed cagines
Brown and Corliss enpines made by the Polson Company taking
ther place. Then works wie conducted by one of the best
clectoicad id mechmcal engineers i Canada, and we must
assume that s judgment on ths tiatren s correct, as the work
have been i commercal and mechamaal success,

Fhe Taronto Electine Ralway  Company have o number of
quich runmmg Arnungton & Sans United States) engines at
worth,  Fhey are now about to morease their power by 6000 b,
poandantend o putin engimes of the slow speed type now build-
g at Bertram's warks, Toronto,

The Montieal Electne Raulway Company are placing sin
Coiliss engines of 6oo b po cach i position, two of which aie
now at watk.  Phese engmes were bmlt in Montreal as called
for by the company’s agicement with the aty.

The Hanmilton Street Ralway Company have four autcmattic
enanes, thiee bemg Wheelock and one Corliss, the last put n
bawny bult by fohn Inglis & Sons, Toronto.  The same makers
are now bwlding two Corhiss engines for the Hanulton, Gnmsby
and Beamsuille Electnie Ralway, and have placed two i posi-
ton for the Kingston Electric Light and Power Company and
one i Gananoque for the saime purpose.  So far as 1 am able to
mdge without prejudice one way or the other, I do not think
any high speed empime 1 Canada can approach these for
econon’y of fuel, ml and attendance.

The London, Ont, Electne Leght and  Power Company have
up to o recend date run with high speed antomatie engmes.
Recently they have put into operation two compound Wheelock
engies.  The Lewamgton Elecine Light Company have also
replaced thew s by a long stroke engine  the manager told the
writer with i reduction of one third on therr fuel bill.

The Monueai Electnie Light Company also had agh speed
enpmes ; they are at present rannmg wath larger and economi-
cal slow speed ones.

I will not continue this hst as your space forbids, The
tendercy of modemn electncal engmeenng 15 towards larges
renerators and slower speeds.  With regard to the high speed
econonucal engine referred to by Mi. Robb, 1 assume he means
the engine dewigned by the late Mr. Willans, of London, Eng-
land Al Mr. Robb has stated in his letter has been claimed
for the Whillans centre valve engime, the facts of wineh 1 would
not for one moment deny. [ have « sectnional elevation of this
engine 1nats latest fonn it s a tandem vernical tnple expansion
one designed for 100 10 180 1bs. steam pressure, has nine steam
cvlimders i three vertical rows, high, mtermediate and low,
acting on three cranks on the down stroke only. The central
valve which distnbutes the steam on each side of cylinder is
wotked from an eccentric turned out of the sohd on the centre
of cach crank pin, and conaects to the valve through the centre
of the piston rods, or what answers as a piston rod.  The work
on this engine 15 of the most elaborate descrniption and could
ouly be dane by special tools adapted to the purpuse, as all
jomnts and surfaces have to run steun ticht without packing.
The greatest care would also be necessary i running them, as
any want of ol or fowmng steam nught ruin them.

These engines are very costly, very much more so than the
saune power we 1 cost say of the Corhss design, and without
any more economy. They would also be shorter hived as to
tharr wear wmd mamtenance.  They are, however, sold to the
navies of the wotld for elecine purposes through the small
amount of space they occupy for power and hight developed.

In mv letter [ referred 1o the Armington & Suns engines
runming the clectric hght at the Parhament buildings at Ottawa,
M. Johnson, who has ch.t. ¢ of the electric plant there, informed
me that they burncd 43 1bs. of coal per 1 h.p. per hour.  Slnce
1 wrote you I have been employed to test an Armingtan & Sims
engme Dwlt by Messrs. Nye & Whetfield, of Hawmilton, two
boers bt by John laghs & Sons, Toranto, and the electric
wstallanon by the Kay company. Hamilton. 1 will condense
wy remarks by statng that a careful trial gave the following
results:

Fhe engime was 6 x S, making 330 revolutions per mnu &,
whiek speed was practcally nuontaned under all loads. It ra..
with great smoothness loaded o: hght.  The power developed
taken from the diagrams— 14.85 h. p.; the coal burned 3.78 lbs.
perindicated h.p. per hour : ten, 16 candle hgits per ¢ h.p.;
surteen do. per electnical hop. There was no sparklng at the
commautator and very litle heat of anmature or field windings.

1 have thought it my duty o menton this i justice to those
cogaped i building this cliass of engine.  This plantis 1n the
Bank of Hamu'ton, Hanulton.

Although this result 15 a good ane for a small engineg, 1t 15 a
long way off what cian be got out of 1 Corliss compound or an
cqually good engine of any other design running at slow speed.

I have read with muchinterest the communication from the
stationary engineers on boiler setting and kindred subjects. 1
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agree with yonr correspondent, Mr. George Galdhrist, as to his
wdea of the form bebind the brdge and space frum the fire baes
to the boder.  The distribution of the heat on this plan will be
cqualized on the bottom plates and not concentrated on one
spot.  In your neat number, by your consent, 1 may be hle to
throw <ome hght an boler constiwtion that will occapy the
attention of those mterested, Altow me 10 conpratalate the
stationany ehgimeers on the ¢ lucatonal work they are dog
rasing their members o a hgher plane i then busmess. The
result should be a public and mdustaal benefit.
Yours respectfully,
J. HL Rt ney,
Houmdton, Mareh 1g, 1894,

CANADIAN ASSOCIATION OF STATIONARY EN_(}_]N_EERS.

Note. - Secretanesof the sanous Asenciation s are reuested to forward to us watter
for publication i this Department not later than the suth £ each imonth

TORON 1O ASSOCINTION NOL 1L

At the regular meeting on Feb. 23ud, Me W JL Hursley was
imtiated and propositions for membersap recenved from M |,
Mart, of the Incandescent Electne Light Cooand M Meadhum
of the Don Valley Pressed Brck Co,

A comnnttee was struck to Jook mto the by laws of the Asso
cition and make a report thereon after A discussion had tahen
place on the meamnyg of one or two lauses which some of the
members objected to.

Mr. Gilchinst pronused to read o paper at the neat meeting
on * Shafung.”  Mr. Mc Laughlin also promised a paper i the
near future on * How to Run an Fleano Plant.”  The question
box brought out the following query  *\What s the greatest
percentage of strength of jomt compared with solid plate which
1t1s possible to make i construcung lomotudingl scams of
steam borlers > Mr. Edkims answered as follows . — A double
strap butt gont with eleven sinteenths of an mch thickaess of
stec! plate” and eleven-sivteenths of annch diameter of mvet,
pitch 4.56 inches, straps .32 of annch thck, will give a per-
centage of strength of 84.9 compared with the xohgl pl.np.

At the regular mreenng on the gth of Muarch the imtiations of
John Marr and Mr. Meacham took place. Two more propuosy-
tions for membership were receved.  Brother Bredimas i a
short speech bade farewell to the members as he s going away
from Toronto to take charge of the Napanee paper nulls,  Mr,
Galchinst in i letter stated that owang toailness he was unable
to get to the Association to reid his paper on * Shafting,” there-
forc 1t was postponed to a future meeting. Mo Waickens read
the proposed amendments to the Act rclating to engineers,
new before the Ontario Legislature. A long  discussion took
place thereon.  Many of the members gase then views for or
dygdaimst the measure ; several took petitions i faror of hic ensing
engineers with them to obtin signatures from ther fellow
workers.

CHas FoRINSEY,
Correspondmy; Sceretary,
WINNIPEG ASSMEALION N, 1L

Following are the names of the charter members of the above
Assoaiation Chas. E. Robertson, Luersidge B:andon, Thos.
Gordon, Wm. Keonedy, John . Kewmp, Ed. Doran, john
Stanley, James T. McDonald, John Haronson, Dar Doran,
Thomas Grant, Ed. Alberg, Chas. R, Porge, Arthur Harper,
James Albert Binns, Michael J. Sanders, J. R, Alexander, W,
F. Brown, Thes. Hanes, Robert Hall, James Stuan, J. W,
Schneider, R. Douglas, Amtud Schandt, Robert Sutherland,
‘Thomas Brown, Thomas Dalziel, James Whyte, | B, Crawford,
Geo. M. Hazlett, Jos. Mills, Wm. Drever, Alex. Leighton, John
Winittacker, Frank Thompson, D. Ramsay, W. C. Holder. The
Assoctation has elected the following officers @ Presadent, Chas.
E. Robertson, Dominion steamboat inspector ; first-Vice Presi-
dent, James Whyte, chief engineer Owilvae’s mull ¢ second Vice-
l’reaiv‘gcnl. G M. Raslett, Northwest Eledtric Light Cn.; Record-
ing Secretary, L. Brandon: Financial Sceretary, Arther Harper
‘Freasurer, James Stuart § Conductor, Walter Alevander ; Door-
keeper, W. L. Brown, engmeer Cliarendon hotel. At the second
meetmg cight additonal members were received into the
Assocation.

OTITAW A AssaulnTiox
Editor ErxcTric at News.

Sir, [ have pleasure i saymy that Ottawa No. 7, although
one of the baby Associations, s not takmg a back seat mn the
way of mcreasing its membership, which s due to the remark.
able good will and acuvity of ts members.  Interesting meet-
s s what brings members, and the struction recaved at
each mecting is what ad is to the memberstup,

As stated 1nmy st letter, we were favored with Bro. Latour's
paper on the “Steam Indicator.” Before enternny into the
detaits of the indicator he evpluned how heat could perform a
relative qusntity of wotk afte- being converted into steam, which
is a medium of conveying the heat into the cyhnder in which
the motion of the piston converts  proportion of heat into work.
After referring to different ways of measunng the work done
by an engine he praceeded to show that the only acrurate one
was by the indicator By blackboard illustration, a diagram

NO, 7.

sinufar to one made by the instrument showed very deartly even
to the uneypenenced huw o discover fihe valves, either steam
or exhaust, wre working as they should when correctly adjusted.
The enigineer of the present, he sand, began to 1ealize that the
wdicator and the understanding of its diagram was an absolue
necessity, for no man could concene what took place i the
cylinder sathout us wse. For evample e ased some cands
taken frem s engine, wihich s compound condensing , winlst
showing the defects of adnussion, steam expansson, ezhaust,
back pressure, and cempression hnes, and how to remedy the
taults, some half i dozen or more cards were vouchers for the
improvements on tus engmes, and the difference as Bro. Latour
siud, wits very worthy ot note, for with the same steam pressure
wd load the speed was mareased by 12 1evolutions per miute.
The next question of nhportance was . should a steatm dome be
single or double rvetted to the shell? T may say here that om
new mode of procedure m dividing the meetimg on the subject
taken, has revived more than ordinary mterest i bnnging out
the two sides of the question and at the sime tme tuming the
members to debate, for aras a well-known fact wmany a ygood
engmeer has an opimion but cannot very well expressat.  Bro.
Rabert conducted the aflirmative or single row, and Bro. Latour
the nepative or double tow., RBro. Donaldson, of Toronto, was
appomted judye.

Bro. Latour opened the debate by saying that the two rows of
rivets were preferable fur many reasons, first, that the cutting of
the plate under the dome weakened it to such an extent that o
needed remforcement and that the addinonal wid:h of jont
strengthened that part of shell to w degiee that should not be
left out of consideration.  He also referred to the uneven and
trymy strans on that neutral part of shell under the dome.

Bro. Robert took the stand and contended that if it was neces-
sary to strengthen any weak part of the shell there were many
ways to do it either by having stays or bars of tee nons as the
case nght require. By making a rough sketch on the black-
board he showed how to stay that part of shell, of necessary,
by calculating the upward pressure on any size dime and also
the tensile striain on the rivets. Tt was argued that since one row
of nivets was more than sufticient to tesist the upward pressure,
there was no necessity of having the shell weakened by the
additional holes required for two rows of nvets, and furthermore
the eatra labor and matenial meant extra cost and nothing
return for 1. After the other members had been heard from
on hoth sides of the question, Bro. Donaldson decided that the
weight of argument was :n favor of the afficmatve or single row
A vote of thanks was tendered Breo Donaldson for acting as
judge and takmg sucha gencral mterest m the wellire of engr-
meers, after which the meeting closed to be reconvened on
the t3ta of March.

A few meetings ago Bro. Hill duected our attention to a para.
graph in the daly papers stating that His Excellency, Lord
Aberdeen, the Governor General, had many times stood on the
foot plate of i locomotive in the Old Country and was thorough-
ly acquainted scientifically and practically with the science of
engmeering and took much imterest i the modern steam engine.
In view of this, Bro. Hill suggested that our Recording-Scecre-
tary be insttucted to wnte asking His Excellency to extend His
Patronage to Ouawa No. 7, CLACS E. [ts aecedless to say
that every member present .t the mecting on the 13th of March
was haghly pleased 1o learn that o favorable answer had been
received from His Excellency.

‘The followiny resolutions were adopted at the regular meeting
on March 13th.

Whereas, 1t haus pleaced Almighty God i H « infimte mercy and gomdness to re
move from our mdst che beloved and aflect onate daughter of cur esteemed Bro. J.
H. Thompnon, --therefore

Rewlved — L'hat we the officers and members of thie Associat-on do sincesely
;ym;mhue w th our brother and his family 1n thas thesr hour of affliction, and te it
urther

Rewlved—That it s but a just tnbu ¢ to t ¢ memosy of the departed to say that
1n regretting the temaval of this loving daughter we inourn fur one who was in every
way worthy of our most profound respect, and be 1t

esolved - That a copy of these tesnlutions be tranumitted to Bro | H Thompson
as a token of our respecs and venesation, and hat they le spread upon the records
of our Association and published in the Ktk twic at News, loronto

§ Freass Rourkr, Pred.
<) . B Latouk, Rec. Ser.
I nosas Wenar ey

Yours truly,

Committee

Outawa, March 19th, 1594, PROGRESS,

WORK OF IHE FARCUTIVE,

Mr. John J. York, Executive Secretiny, writes as follows ; The
last month has been o very busy onen this office. Some tine
smce we opened correspondence with. Mr, Chas. C. Robertson
of Winmipeg, who, by the way, 1 an honoray member of old
Montical No. 1, the result of which has heen the foundation of
an association n that oty under the most favorabie arcum-
stances, there beng 39 chirter members, and U hase to-day
recerved word that they admitted eight others at their last meet-
ing. It has created quite 2 stir amon: engineers in that aty, 1
enciose you a hist of the charter membets ind also 4 hst of the
officers of this new assoactation to be known as Winmpeg No. 11,

A short tine ago Bro. A, M. Wickens, of Toronto, paid a
visit to Kincardine, and his labor has alreadv borne frun, as 1
have to day received an apphication for 1 charter signed by the
foliowing well known engmeers  John Cress, Danmiel Bennett,
Percy C. Walker, John Gillespie, Andrew Bedle, Andrew T.
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Scoti, Sam. McClure, ]m. Walkes, John Campbell, Percy
Ashton, Andrew Scott.  Ttus will make the third charter issued
this year, and there are good prospects of others coming .
am expecting every day to get news from Sherbraoke, . Q.;
there ave 4 tine lot of engmeers there who stand high n the
profession, and if they will only form a branch of the grandest
of all edue ational societies they will find i greatly to therr gam.
Thete are other towns in Quebec and Ontaro that I am sure
only necd to he shown the great advantages to be dernved from
the C.A. 5 F., when they will at once form themselves mto
branch associations.  The Souvemr of the Fourth Annual
Convention gotien up by Montreal No. t has been handed over
1o the eaecutine to be run i the interest of the whale Domimon.
}am at present gelimg oat arculars, et

AN LNQUIKY.
Fdtor Fom tue ar Nrwe . .
131 'k SIR  When aie the new assoceations at Sherbrooke,

St Johos, Mantreal, &c..  the Province of Quebec going to
matenahze? | presume | oshould addiess this query to the
Preswlent of the Exccutive Counct), Bro, Geo. Hunt, of Mon-
treal. One of our members wits down 1 Montreal last October,
and when he returned he mformed us that Bro. Exccutive Presy-
dent Hunt was gomyg 1o orgamizc some new assocations in
the Province of Quebec.  We have heen waiting i van to hear
of ths bemg done, but have beea disapponted.  Coume friend
Hunt, bestit yourself, we want to see_an addimon of 100 per
cent. to the members of the C. AL S, E. when *he convention

mecets nest year.

Yours truly, ENGINEER.

GROWTH OF 1HE ASSOCIATION.
139 Borden St., ToRONTO, March 23nd.
Fditar Eracrricat Naws

DrAR S1R. It will interest many of your readers, particularly
those of them who are members of the C. A. 8. E., to know that
there 15 evety likelhood of there being a very substantial addi-
ton of new associations especially in the Province of Onianio.
1 have just returned from a trip on the G. T. Rmlway east, dut-
g which | attended a ineeting of Engineers in Peterborough,
at which it was decided 1o form a branch association there and
apply for a charter immediately, Steps are also being taken to
form assocrations 0 Belleville and Brockvilie. At the ume of
wnting I have m my possession the charter for a new associa-
tion it Kmeardine, Ont.,, which will be known as Kincardine
No. 12, C.A S E.; 1 have also an application for a charter from
Wirton, Ont., this chatter will be issued in the course of a few
day~. There we daly engunes regarding the CA.S.E., and also
the examintions of the Ontano Association, winch goes to
show that the engineers of “anada are working up all round,
and are bep nming to appreaiate the work of the Association. |
firmly behieve that when the caonvention of 1894 meets in To-
fonte i September next, we shall be in a position to pre-
sent a statement showing that duning the présent year there has
been an addition of new assocaations far outnumbering that of
any previous year.

1 am just n 1ecept of a letter from HBro. J. J. Yoik, our en-
terpnsing Secretiey of the Executive, who informs me that he
has just 1ssued a charter for a new association at Winnipeg. 1
am o recept of o letter from Bro. Jas. Stuart, engineer winni-
pey Electnic & Gas Light Co., who is a member of the new as-
saciation there, asking for information regarding the educational
work of the C. A. S. E. It is evadent he intends the Winnipeg
assoctation to start anght, and wishes to benefit by the expen-
ence of the older associauons.  To use a conunon pharse the C.
A. 5. ks boenung, and there s every likehhood of the boom
lasting.  The Ontario Association is also doing well, and a large
number of engmecrs are applying for examinations.

Yours very truly,
A. E. Eprins, Prov. Deputy, Ontano.

QUESTIONS AND ANSWERS.

}. Ficlding, Hamilton, Ort., writes: I am " soking nto elec-
tucy, 1 am puzzled to know what prevents the armature from
pomy around.  Men around the Jdynamos say 1t1s magnetism.
I cannot see how the muaygnetisne reaches out from the field and
t)ms as 1t were a break on the armature when nothing touches it
ut the brushes 1 cimnot conceive how a space contaimng
nothing visible can have # something n it that takes in some
mstances hundreds of horse power to overcome. 1 once saw a
dynamo shoit oircuted.  The bett an 8 tach one, shpped on the
dynama wheel and the engine, u 50 h.p. one, was fetched up
standing. 1 do not want to be told that magnetism does this.
1 want toknow how and by the aid of what 1t does doit, as I can-
nat see anything connecting ficld and armature.

ANSWER., 1€ Mr, Fielding ever handled a five cent mag-
net from a hardware ~tore in his yeuthful days he surely must
1:ave noticed that it exerted an attractive force which could be felt
at some httle distance from the magnet, although nothing tangi-
ble mtervened.  He cannot understand how anything can be there
because he cannot see it.  I1d he never feel the gentle breezes of
heaven wafted over his classic brow, but did he see them? Will
he not heheve anvthing unless he sees 1t?  1id he ever see the
bark of adog? The ficld magnets of a dynamo whengin operation
are very poweiful and exert a setarding effect upon the armature
but when we are asked what this magnetism is, we give it up.

TORONTO TECHNICAL SCHOOL.

THERE can be but one idea with references to the usefulness
of technical schaals, and we believe that the majority of the
people n civilized countries hold to that idea, namely, that when
managed by competent bodies of men fornung the board of
management, with zealous instructors, duly qualiied, under them,
nothing could be of greater advantage to the mechanic, anxious
to obtam an education i s particular trade, which he could
not possibly abtam without them. When 1in additton to the
facts that a technical school exists 1n any aty, and 1s well
governed and managed, the mstruction 1s given absolutely free,
the boon to the working mun is simply immense.  That a‘man
should be able toacquire not anly an insight into, but a thorough
trauning n the science of Ius trade by diigent atterdiance three
or four nights a week in a well hghted and well venulated build-
tug, listening to the instruction given in a tmanner suited to his
ability to grasp 1t, must be regarded is a very valuable privilege,
and men who will not take advantage of all this, must be con-
sidered drones of thew class.  But eve.ything in the success of
such anwstitution must depend upon the zeal of the board of
management, and the ability of the mstructors. The board ot
managemen? must be composed of men who are to a greater or
less degree experts in the branches they represent ; they must be
men who will throw themselves nto the wark of the ins* *ution
with zeal and unflaguing interest, who will carefully watch thewr
several departments and see that those who come up for in-
struction are receiving all that the school is able to give. Un-
der them must bea supervisor or head master, who is responsible
for the direct managament of the school, and while capable of
taking occasional classes himself, must be able to know that all
the other classes are well managed, that the teachers are doing
a thorough work and are able to impart instruction.

The teaching staff must not only be persons who have passed
qualifying exanunations and ale experts in their particular lines,
but they must have the facully of teaching, which is by no means
possessed by every one who may be considered an expert in a

articular science.  Necessarily, of course, they must have a

ove for teactung, and the ability to guane the minds of those
who come 1o themn for instruction, and be readily able to grasp
the meaning of the duller stuuents who bave difficulty in ex-
pressing their needs succinctly. Patience 1s a gift that must be
possessed by all teachers, and then with a love of the subject
and a desire to infuse nto the students an equal love of the sub
ject, the qualified expert will be a successful instructor.

We have in Toronto a technical school the general working
of which s little known to the public. It is in its infancy, and
much that such an institution desires to accomplish, is necessar-
ily beyond the means in hand at present.  But it speaks well for
the school that the attendance has already become too large for
the rooms now occupied, and the work done by the students
such as 15 of a character that can be exhibited, is very creditable
to the institution.

The Toronto Technical School has a board of management
composed of the Mayor of the city, the chairman of the Exe-
cutive Committee and three aldermen, ex officio members; two
experts n techunical education ; two stat.onary engineeis ; two
members of the Council of the Ontatie Association of Archi-
tects ; one manufacturer, and five representatives of the Trades
and Libor Council. Of the techmcal staff, the head master, Mr.
Duff] and one other, are B. A's. and graduates of the Schoo! of
Practical Science ; one other 15 a graduate of the same school ;
oncis a B. A, anothera B. A.and M. C.,, while anatheris a
member of the Ontario Association of Architects, and another a
lady, is a B. A,, and holds the position of Public Analyst.
on the necessity of proper qualification in the instructors of a
school such as the one in question. It may be said that some-
thing of the same importance must attach to teachers in all
schools, but there is even a greater necessity in an institution of
this kind because it is not rudimentary work that is here studied,
but work that cannot be successfully carried out but by enmnent-
Iv qualified teachers. Mechanics, chemistry, physics, mathe-
matics, descriptive geometry and drawing cover a wide range of

We have given these particulars because of our insistence up-
technical study, both theoretical and practical, starting at a point
considerably 1n advance of the highest grade of public schaol
instruction and stretching forward to an indefinite grade of
study in science. One of the important points for first consider-
ation therefore must be : what shall be the highest hmit of the
instruction given in a particular school. This must be decided
by two things : first the amount of funds at dispusal for the
purchase of a?paratus and appliances, and secondly by the re-
quitements of the majority of the students likely to attend.

here must be some limit, or the theonst might carry on his
course over several years and a great deal of time would be
spent in mere speculation, while in practical matters it would
be a mistake to go beyond the recogmized requirements of par-
ticular trades. It has been found necessary to treat in an ele-
mentary manner upon some subjects, such for instance as arith-
metic and mensuration. A student would profit httle by the
most excellent instiuction in mathematics wnless he had acertain
fluency in arithmetic, and as most students coming first to the
school, have passed souie years since they ieft the public school
their arithmnetic, except in very simple matters, must neces-
sarily be * rusty ” even if they ever learned enough “ at school ”
to enable them to take up the higher branches. Descriptive
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geometry and drawing cover, perhaps, a larger field than any
other subjects, from practical ‘geometry, dr.u\-nms. of construc-
tions n all trades, the setting out of carpenter and joners’ wark
(some of which 1s necessanly indicated) drawings for pattern
makers for machwnery, up to fice hand, ornament and design,
and even architecture.  Thus this subject tllustrates, i a way,
the importance of a thoroughly qualifizd’ instritctor,

Another very important pmnt to which a Board of Manage-
ment must be thoroughly ahive :s, that having sausfied them.
selves with the gualifications of the teaching staff, they ascertawm
from time to time that the teachers are making progress them.
selves and keeping abrea © of the tmes.  1tis very easy for an
instructor 1 any subject to ‘' get into a groove” or even to
become carcless in the preparation of his lectures ; the problems
he propounds must be progressive and must carry with them
important lessons ; and again these problems must be suited to
the various stages at which the students have arrived. A
problem may be in every respect a very excellent one, but if it
goes beyond the instruction given, or does not come up to it, it
is valueless, for in the one case the student will work it out with
the greatest ease as belonging to a stage he has passed, or in
the other, it will be a waste of timie for hini to puzsle over some-
thing about which he has not as yet received full instruction. It
has been siid that the guarantee against falure, n this respect,
on the part of the instructor would be, that the students would
themselves compliain that they did not obtam that which they
found of ne essity to them. But it must be remembered that
the majority of students, probably, would not have sufficient
ability to detect any weakness of this kind 1n the teacher, and
few would like to take upon themselves the responsihility and
the great unpleasantness of making a complaint. The conse-
quence would be, that one or two, who felt this, but did not see
how to help themselves would leave, while the majority would
remain and waste their time under the impression that they were
proxressing.  Exatminitions of students to ascertain thei pro-
gress would not mend matters or be a sufficient guarantee in the
matter., This work of keeping the instructors up to the mark
would, we suppose, devolve upnn the two experts 1n technical
education. These two experts are Prof, Galbrasthand Dr. R. B,
Orr, and we find their names head the list of the * School
Management Committee.” In these two gentlemen we think the
public have a thoroughly satisfactory guarantee in this particular.

One point which concerns the public generally more perhaps
than any other, and vitally concerns the institution itself, is the
salaries paid to the instructors. The suggestion of reduction of
question of salanes is now occupying the attention of the Board
of Manavement. FEvery mstitution n its mnfancy, to be a success,
must be carried on on the most economical principles consistent
with the objects to be attained.  Aninstitution of the kind in ques-
tion requires a large number of apphances for the exccution of
its work, as well as competent instructors, and the mstructors
must necessarily be hampered in their work without a sufficiency
of appliances. \When the appropriation for the work of the
school is limited, it becomes a nice question as to what propor-
tion shall be spent in salaries and what 1n the purchase of
appliances, having first deducted from the aopropriation the
current expenses, such as rent, fuel, light, etc., etc. It seems
to us that the subject has not received the attention it deserves
at the hands of the board of management, and that the
principle in force in the technical school of Toronto is an easy
one of disposing ot a difficult question, but that it is open to
question as to whether 1t is very fair to the instructors them-
sclves or altogether judicious in view of the limit of the appro-
priation. We do not for a moment agree with undervaluing the
services of qualified teachers, but the point is one of utilizing
the funds to the utmost advantage. Ou of an appropriation of
$7000, $4000 is divided equally among the eight structors, no
difference being made bstween one who has to spend a large
amount of time in necessary preparation of his lectures and one
whose subject being practically book work, does not need much
time for preparation—between ane whose subject is endlessly
progressive, and one whose subject is by very nature, a limited
science. In the first place $500 seems alarge sum for an
instructor who having the whole day for earning his livelihood,
puts in say three nights a week for about six months of the year,
and has little or no preparation to make for his class work at
the school. But it does not seem too much for ane who has to
put in five nights a week for the same time, and has to spend
two or three hours a day besides in preparation, even if he i1s an
expert, and thoroughly posted on his suhject.

In this institutioa the principle 1s that the work of instruction
is to be divided up as equally as possible among the eight
instructors, and 1f one has more than he c1n do in one subject,
he must get the assistance of one whose time is not so fully
occupied, so that the time of each shall be equally employed and
all receive the same remuneration. But is there not a weakness
here? The expert in one science is not likely to be an expert in
another. If the instructor in drawing had too much on his
hands, he could hardly obtain assistance from the expert in
chemistry, or the expert in chemistry from the teacher of mathe-
matics. While we do not advocate the reduction of salaries as
an all round ptinciple, nolens volens, we think that there
would be a decided gain to the institution if the matter were
regulated in a rather more practical manner than at preseat.

The limited space at command of the institution should make

the muatter of admission to its benefits, one of some considera-
ton. At present any apphcant (unless something serous s
known agamst lis chatacter for instance) s admitted. A
youth may think it will do bim good to attend certain clisses
and he applies for adimission ; e attends a few mghts and
*“diops out "; another may find 1t pleasant way of spending a
few evemngs a week, taking up much valuable time of the
mstructor, and learming nothing, or one may cone to learn, for
cexample ficehand drawing, not for the purpose of mproving
hunself at his trade, but siply as an accomphshment.  Thus,
the space being himited, these three would shut out others,
worthy seckers after knowledge as a means of improvement in
their trades, for whom we cond lude the mstitntion is primanly
intended.  Now that the two daollar deposit, orgnally demanded
from an applicant is not required, there 1s absalutely no guaran.
*2¢ of serious intention on the part of the apphcant.  Sowme
kind of cm}mry should, we think, be made concernmg the
applicant before admission is wranted, of a fuller scope than is
supplied by the simple form of appheation,

here is one other powt upon which we wish to touch, that
15 exatminations.  The mstitution, hke all others i their youth,
cannot be expected to produce in the short time that it has been
at work, very great results, and the public shoull not be dis-
appeinted that experts are not turned out at the close of every
term. The work is necessanly progressive, and a cert-un course
must be taken (1in some classes of two years duration), before
the ground is covered. There are cert:ion disad zantages perhaps
in permitting cach instructor to ex nnne his owa class, but there
are many advantages, and on the whole this prinaple really has
proved i the wmajonty of institutions to be more satisfactory
than the employment of “outside” exam'ners.  The *outsule ™
examiner is generally or should be necessarily an expert amony
expetts, but he has no intimate knowledge of the students he
has to examine. Consequently he looks over the work through
which the students have waded in the term, concludes that
they have reached a certain standard, and he possesses certain
or if we may say so, stock or test questions, which, if every
student was of the =ame mental calibre as lus neighbor, would
no doubt test their abilities very well.  But in all classes, there
are some students brighter than others, and some who cannot
by any means ygrasp a subject so easily as others, More.
over every examiner knows that many a student fanly well
posted in his subject and who has shown great diligence at s
work may fail completely at an exanunation throuzh nervous.
ness or the inability to comprchend the exact mearang of the
questioner ; while it may happen and has happened that a
student may be acquuinted with the peculianties of « particalar
cxaminer and come out with flymng colours at an exammation
who really was not so well urounded 1s the former exanmple.
There is a difficulty here that is not easy to get over in the way
of satisfying the public that the results of the work are commen-
surate with the appropriation. A certain amount of result may
in some branches be seen, as for instance in the exhibution of
drawings executed by students, but even this is not satisfactory,
for if a student exhibits a beawriful drawing of an elaborate
machine, the public cannot know from the drawing that the
student has an accurate knowledge of the use and working of
every portion of the machine. A knowledge of algebra and
such sciences cannot be exhibited, nor can the result of it two
years course of chemistry be practically demonstrated to the
public mind. In this matter the public must trust to its repre-
sentatives on the board of management. The duty of the public
to themselves is to sec that the best men for the positions are
clected to fill these offices and the public may and should
scrutinize cavefully the work done and tne attention given by
each member of the bourd.

A visit to the institution satisfies us that so far as itis able to
go, the lines upon which its work is based are very excellent.
It is a school warthy of a much larger appropriation, but the
foregoing supgestions with reference to improvement in wanage-
ment present themselves, and are warthy we think of investiga-
tion.

Qur thanks are duc to the very courteous reception we et
with at the hands of Mr. Duff, and the pains he took to give us
the fullest information concerniny this valuable institution.

THE MAGNOLIA METAL COMPANY'S ENORMOUS SALES.

The business of the Magnolia Mectal Co. in its sales of Mag
nolia Metal, has increased 12,7 from January 1893 to Junuary
1894, over the sales of the previous year, notwithstanding one of
the greatest panics that the world has ever seen, passed over the
country during that time.

The faciory of this company has never closed down for ane
day on account of the panic, and a part of the time 1t had to run
all night n order to keep up the company’s orders for Magnoha
Metal.

The outlook for the coming year of 1894 is very hright, and
the Magaolia Metal Company anticipates an increase of at least
507 over the year 1893.

Meetings of property holaers and others interested in the construction of
an clectnic railway from Montreal to Lachine have recently been held, and
a general committee appuinted to preface a plan of the route, and report at
a future mecting.
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A LARGE number of the citizens of Toronto petitinned ¢
Ontario Legislature to define the intervals at which a vote an
the subject of Sunday street cars should be taken, and to provide
such safeguards as would mnsure the taking of an honest vote.
The Lepislatuie by a vote of 17 to 18 decided that a vote may be
taken every four vears, the first vote not sooner than 1896, It
abo decided that when such vote shall be taken, manhood
sufirage shall prevail.

THE New Yoark btmc l)cp;mmcm of Public Works is reported
to have granted an electric company a fifty vears’ franchise for
the construction of in electric plant with which to propel canal
hoats. A condition of the franchise is said to be that the com-
pany shall not charge boat men more than $20 per electrical
horse power for cach scason of navigation. T lus price it is sad
15 30 per cent. less than the cost of animal power. We have
already referred to the fact that successful tests have been
witnessed by the officials of the Deparunent of Railways and

Canals at Ottmwa, of apparatus designed to operate clectrically
lock pates on the canals, and no doubt the experiment of operat-
ing also the boats by clectricity will be tried at an carly date.

Tue Hamtlon, ¢ .nmsl)v and Bc:\msnllc Electne Railway
Company. who recently petitioned the Department of Customs
at Ottawa to allow the steel mils for their new road 1o be
admitted into Canada fram Scotland daty free, have been noti-
ficd that the Government have ;,r'mtcd their request. . The duty
waould have amounted 10 310,125, As was pointed out tcccmlv
the wording of the 1anff with regard to the duty on steel rails 1s
ambiguous, but the action of the Government in the present
mstance would scem to show that rils for clectac rwav pur-
poscs are not considesed 10 be dutiable. It would be desirable
in the interest of all parties cancerned that the guestion should
be submitted to the counts for decision at as carly a daicas
passible.

= = P =3

RUMors have been circulating for some time past to the
cffect that an clectne road is projected between the cities of
Toronto and Hamilton.  There is a very heavy traffic, both of
passengers and fraght, between these points, and without
haviny considered the matter in detail, it would appear on the
sucface as though a profitable business might be done along
this route. 1t is now certain that the extension of clectnic
lines throughout the country in the future, will be much
greater than was anticipated even five years ago.  These clec-
tnic roads will to a considerable ex:ent nkc the place of horses
and velicles on country roads in the vicinity of large towns and
cities and will alsa prave farmidable compcetitors to the steam
rairoads for passenger and fraght traffic. The * Good Raads
Association " recently formed :n Ontano should not lnse sight of
the possibilities and probabilitics in this direction while seeking
to determine the character of the construction of roads.
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MR. D). ASWORTH closes a paper on Boiler Firing and Man-

agament, read before the Engineers’ Society of Western Penn-
sylvania in the following words : It would be proper to ask what
degiee of intelligence or knowledge would qualify one to fire
boilers properly. (1). That the fires should be maintained with
unifornuty, and that no openings, in the form of bare places,
show upon the bars to permit the cold air to pass through. (2).
The judgment that will enable him, by a glance at the ash-pit,
to know at once, to a great_extent, the condition of the fires.
(3). -He should know something of the various fittings of the
bailers and the details ot the furnaces. (4). An ambition to
grasp the details, so as to qualify him for a still higher plane,
which would certainly follow, provided there was judgmnent
enough in his superior to note such details.

A CORRESPONDENT writes us expressing his opinions in a
very decided way in opposition to the granting by the Legisla-
ture_of Ontario of the petition of the Ontario Assoctation of
Engincers for legislation to make it ¢ y on all eng S
operating engines of 135 h. p. and upwards, to present themselves
for examination and obtain certificates of competency as may
now voluntarily be donc under the Engincers' Act. Cur
correspondent asserts the opinion that if engincers arctc be
compelled to undergo examination and obtain certificates, the
examinations should be conducted by the Govermmnent and not
by a body of engincers. He argues that a man who does not
belong to the Engineers’ Association, and who may not have
the time or the disposition to become a_member of that ergani-
zation, would be likely to stand prejudiced in the eyes of the

bers of the ex ing board, as at present constituted, if
he should be compelled to present himself to them for examina-
tion, and that itis quite unlikely that sucha man would L!c
granted the required certificate.  The pomt of his contention is
that the members of the present examaning board are competi-
tors for positions with those who go up for examination, and
therefore might be supposed to be inteiested in withholding
certificates from them.

MEETINGS OF THE MONTREAL ELECTRIC CLUB.

Feb. 12—Secveral of the members submitted draughts of
wiring specifications for the use of architects in calling for
tenders.  After alively discussion, the matter was left aver till
the next meeting for final consideration.

Feb. 26—Mr. J. A. And read an i ing paper on
“The Telephone” for which he was given a vote of thanks.
The wiring specifications were then braught up for considera-
tion and after careful discussion a particular form was adopted.

MONTREAL JUNIOR ELECTRIC CLUB.

The above Club have held weckly meetings at No 6 Rich-
mond avenue, at which papers were read as follows :

Feb. 25th—Paper on “Incandescent Lamps,” by S. W..Smith.

March 4th—Paper on **Arc Lamps,” by R. H. Strect.

March 11th—Paper on ¢ Edison Three Wire Meter and West-
inghouse Meter,” by E. V. Sayer. .

March 18th—Paper on “ Induction and Induction Coils,” by
\Wn. T. Sutton.

The address of the Secretary of the Club, Mr. O. H. Overton,
is 19 Brunswick street, not Burnside street, as given in our last
issue.

QUESTIONS AND ANSWERS.
SHERBROOKE, P. Q., March gth, 1894.
Editor EracTmicat Naws.

Sir,—There is a discussion going on amongst the men in our
electric station in connection with our arc light circuit and
dynamos. \We havea circuit with 65 arc lamps from two Ball
dynamos, 35 lights cach. We find that by connecting the 1wo
dynamos, we get a steadier current on our lincs.  Each lamp
takes say 30 volts, and for 65 lamps makes 32350 voltis. The
discussion is:_are there 3230 volts pressure on cach dynumo, or
simply cach dynamo cxerts an E. M.'F. only equal to its own
capacity, whatever it may be built for, or whatever number of
lamps up 10 its capacity may be in use. I trust you will under-
stand what 1 wish to get at.

Yours very truly,
¥ A. SANGSTER,
Supt. Sherbrooke Gas and Water Co.

ANSWER.—The tension in cach dynamo is that duc to the
clectromotive force it is_gencerating itself; the total clectro-
motive force in the circuitis that due to the sum of the com-
bined machines.—[ED. NEWS.

The annual meeting of the sharcholders of the Victoria Electric Tram-
way and Lighting Company of Victoria, B, C.. was held a few days ago,
at which the annal repost and 6 \] was pe d ” Tes
port showed 1 P 10 be ina prosp diti Mr. T. S, Gore
was elected a member of the Board of Directers to 6ll the vacancy caused
by the rtesignation of Hon. D. W. Higgans. other t of the

ABOUT PACKING.

If the rod is in first-class condition almost any kind of pack-
ing will answer the purpose, but where it is scored or womn
tapering, or is out of line, we must use a packing that will follow
up the inequalitics inits travel, and to do this without cxcessive
friction the packing must be very clastic. ‘The following plan s
a very good one, says the American Machinist.

Suppose that the stuffing box is 4 mches in diameter and the
10d is 2.5 inches, leaving a space three-quarters of an inch wide
to be filled with packing, and assume that the stuffing boxis 3§
inches deep.  Take a piece of pure gum rubber sheet packing,
without cloth insertion, which is one-quarter of an inch thick,
and cut a piece from it 3 inches wide, and of such a length that
when it is rolled up into the form of a circle, it will form a bush-
ing for the stuffing box, reducing the space around the rod to ¥
inch in width. Care must be taken to cut this so that the ends
will meet squarely, leaving no space between them, for this bush-
ing of rubber must be a perfect fit in order to be effective. Next
take a piece of firmly made packing, which is 3% inch square,
and cut rings enough to pack the rod out flush with the rubber
bushing, which we made 3 inches deep, thus taking six rinus.
These rings should be of sucha length that when they are in
place there will be at least 34 inch between the ends. They
must never be cut so as to make a tight fit, although it makes a
neater looking job in that way, for, unless there 1s 1oom for the
rings to expand, ths heat will cuuse excessive friction, some-
1in&es to the extent of burning out the packing and scoring the
1La.

We have left a space ¥ inch deep, which 1s sufficient for the
gland to cnter, but the nuts which haold it in place should not be
screwed up with a wrench, but with the fingers only. If there
is a leak of steam when the engine is started, it will do no harm
for an hour or two, but if the expansion does not take it up then,
the nuts may be screwed up until the joint is tight, but no
further, for obvious reasons. If packing put in according to
these directions does not abolish the disagreeable hiss of steam
at each revolution of the engine, 1 do not believe that any other
kind of fibrous packing will do 1t, and the rod should be turned
true and put into line.

So far as flange joints are concerned, it is a very good plan to
have them ground so that no packing will be required, but as
many ot them are not built that way, it remains to select the
packing which will render the best service.  If the steam is not
saturited with oil, we may select any elastic grade that is most
convenient, but the flanges of the throttle valve, and any other
that may be deyond the lubricator, must be packed with some-
thing that will not bedissolved by the oil. A corrugated copper
gasket for cach of such joints will answer a very good purpose,
unless the faces are very rough. I weare 1o use soft packing, it
is well to take a small piece of it, and put it in a cup of oil, and
let 1t remain for about a week. There are several kinds in the
market that will not stand this test, for when taken out there will
be but litde left of them, asthey will be either pastially or whally
dissolved, but others will be just as good as new after the test,
and these should be used exclusively.

Flange joints, when newly packed, should not be suddenly
subjected to 2 heavy pressure, but should be warmed up grad-
ually, and while still under a very light pressure, the nuts should
be carefully screwed up until all ot the lost motion caused by the
relaxation of the packing is taken up.  Under no circumstances
is it proper 1o screw up these nuts under a heavy pressure, for if
one of them should fiil, the additional strain thrown on the
others might cause them to break, and a serious accident would
be the result.

In making up thesejoints do not begin on one side and screw up
the nuts in rotation, as that will cause the flanges to be brought
together on onc side, and thrown open on the other, and then
when this side is tightened up also, if it does not break the
flange, it will cause 2 very heavy strain to be brought to bear on
the bolts, much of which is entirely unnecessary.

In using old bolts for this purpose, they should be put in 2
vise, well oiled, and the nuts run down on them, until it isknown
that they are an easy fit a little farther down than they will ever
be needed when in place.  1f this precaution is not taken, it is
quite possible for the bolts to be twisted off before the flange is
together properly.

In packing & cylinder head it is not necessary to have a large
Tubber gasket, as some asbestos wicking will answer every pur-
pose at a very low cost.  In packing alarge valve stem, which
1s worn down, or has been tumed down until it nolonger fills the
hole in the bonnet, a washer orgasket cut from thick pieces of
cloth-inscrtion sheet rubber packing will answer a very good
purpose, if put in first, or if the gland is a loosc fit it may be put
n last, to-prevent the wicking from working into the space
around the stem.

The Mayor of Bracebridge, Ont., has heen requested by the Coundil to
correspond with clectric light companies regarding an electric light scheme.
The City Council of Victoria, B. C., has passed a by-law authorizing the
13sue of debentures 1o the amount of $20.000 for the purchase of an clectric
light plant and ke ercction of a building for thesame.  The by-law s tobe

Board were re-ciected. At A sulmsequent meeting of the directors, the fol.
lowing officers were elected © President, C, T. Dapont; Vice-president, Dr.
1;:.’ J. Jones ; Secretary, T. S. Gore; Auditors, Messts, Raymur and Ber-
sidge. : . N

d t0 the ratepayers.

The claim of the City of Torontoagainst the old Street Railway Company
for the sum of $136,000, being the cost of certain local improvements for
which the company is alleged to be liable, is at present occupying theat.
1ention of the Supreme Court at Ottawa, )
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PRACTICAL HINTS TO ENGINEERS ON THE MANIPULA-
TION OF DYNANOS AND ELECTRICAL PLANTS.*

By JAMES M1y,

ME CHAIKMAN AND GESTTeses - v‘onl,)roposc to go elaborately
nto the techmeal o wechameal construction of dynamus and electnical
glants 1n general but fur those who sy not be sufficiently informed es to
the mampulation of dvnamos o plants under their charge, 1 sinply wish 10
assist them as far as s posable to do tor the short time 1 am here.

Enpineers as a role wish to get 10 the bottom of things, and hke to know
how thirs s done how thns s armved at who invented t*us and that and the
other thuag and [ thunk they are perfectly justified 1in finding out everything
pestaining 10 the machinery they arean charge of. whether electrical or
mechanical. A nan s certainty a very poar tool indeed 1if he s in charge of
any machmery and does not know thoroughly both the practical and
theoretical wotkings of same, and he s certainly a great deal worse, knowing
where bie s deficient, if he does not ste.ve to get the requisite tnformation.

1 am sorry te state, 1n quite a Lirge number of stations and plants | have
had the pleasure of visiing, that the lumentable ignorance displayed by

hose in chatge of dynamos or tunning sathe, s about the hirst thing that
Muacts vaes attention . n fact, vou would wonder somectimes how they
pulled thiough. I the question 1s asked, ** How 13 the current genetated
Sc . &c . you get an answer, but what sort ot an answer is 3112 [t is one of
these that you feel sorry for the party endeavonag to disentangle hunself
from the laliyninth he has worked himself imo. 1 he had said that hus know-
lmige 00 that point was himted, there would have been somie excuse, but 1t
wuuld not do under any consideration whatever to et a visitor to his plant
thunk that he dhd not thoroughly undesstand the workings of samc.

A man should be able to think for tumself. and Jof he depends on some
one clse drng the thinking for hun all the tme, he will never make much
headway in the world, 1 dont mean by this that one should e above
asking a question or sceing how things should be done, but sse that you
thoroughly understand why or how 1t 1s dune —this way or that way, as the
case may be—and try and avoul if posuble doing 1t this way because you
saw sotite other party deing it anless you comprehend gust why it was done
m that wannes.

let us now come 10 the more interesting part of our paper.  Faraday
about 1831 discovered that electaic cutrents were generated 1 conductors
by moving them 1n a magnetss field Lt us see what that means. Whena
conductor 13 moved .a a held of magnetic furce 1o any way o0 as to cut the
hines of Jorce, there 1s an electromotne foree produced in the conductor in
Adirectinn at night angles to the dire ction of motion and at nght angles also
to the hines of force as
received from the point
from which the motion
onginates. Hy exam.
ming Fig. 1 1 repre.
sents  the casr very
clearly. The conduc.
tor s matked ¢, the
direction of the cur-
rent is indicated by the
fore finger, the direc-
tion of motion or rota.
tion 1s as shown by the
middic finger, and the
duection of magnetic
force 15 indicated by
the thumb.

A dynamo can be
made to run as A
motor just as efficiently
as when running as a
generator.  The only
alteration that s re.
quired s to cross the
brash leads in senes
and compound wound
dynamos. The shunmt
wires 1n the latter have
1n shunt waound motors no alteration 13 made on

Nowt Pos(
Mague

h R
fia )

also got 1a tx crassad.
the bnsh leads,
1t 1s quite prosseble 1n running clectic ight plants, when quite s number
of generators are i parallel. to run a -lynanio as a motor and scarce v know
i, This dors not mcan, however that the Wrush leade have go. to be
altered, fur 2 dynamo 1n a station w ! Tun as a motor without any alte ation
with winng whateter  Sappose one dynamo s runnming say  at 3130 -olts,
and it 1 found neeetsaty 1o couple ' anather one wath it—just the sam  as
il we had onc bailer at 110 1bs. and the load getuing too heavy for sa ae,
and we wish to cut an a secand one 1 the pressure an the second boyl 1 is
only 80 ita. no benefit will be derived from same . 1n fact the reverse is *he
case, as:n al probabulay, pome g, &c.. will be caused.  Itis nminch abeat
the same wiih the dynamo if we cut the second on= 1n at say So olts in.
stead of 110 1t means A d.fierence of 30 volts and this difference runs the
dynamo and cag.ae mstead of same asusting generator No 3 The effect
on the first machine & sunply that 1t nverioads it the lights probably go
dowaan beillancy, and if 1113 a e overioad and the attendant sluw in
tectfying the matter, the armature on dynamo No. 1 mav be burned out.
The animeters will register the same as f the machine was generating cur-
tent nstead of uamply alnortung the power generated by the other machine
to the extent of the
motor load, as it em
+  taally do  The
I d.rrcion of rotation
-
Fia R the directon of the ke 5
current  from  the
mach.oe and throogh field roils when running as a generator and Fig. 3
shums the A.rect.on of the currents in the same machine when runming as a

t-mans the same

the bru-h leads have
motar  Vou wdl olsenve the current naes through the field coils in the
ume duecthion . cach although the current through the armature 13 gong

not teen altered sn
° Pageer read before the Canadian Manne Eazincers” Ausociation

1l

any way e cur
tent 1 QOIDG Tound
the fields 10 the same
diectun as 't dad
uwheey sunning as a
dynamo 1 willdraw
a figure 1o W'ustrate
the  Fip 2 shows

intheo ite direction.  £g. 4 shows the cutrent through the armature

apparently going in the same ditection as in Fig. 2, but as same is a motor,

and what 1s + on the one is really - on the

other, although the arrows pont in the same

direction.  You will observe that the shunt

wites are crossed By resersing the direction of

rotation the polanty of the wires1s also revensed,

but the polanty o(vlhc field remmns the same

owing tu the simple fuct that the current is

+ gong through the coils in the same direction by
the crossing of the shunt

‘Lhe electromotive force is proportional to the

rumber of lines of {orce cut per second. and 1s

therefore 'propomon:nl 10 the intensity of the

magoetic ficld and to the length and veloaty of

the moving conductor. I'he more powerful the

magnetic fickd, the stronger will be the current

F‘G 4 generated.  Looking at it from another stand.

point—say a steam engineetr’s—the more steam

admitted into the cylinder the more power de-

rived from the engine , the faster the engine runs, sull more the power. In

all or nearly all generators the strength of the current can be altered at

pleasure—3onse by altening the speed of the engine, others by moving the

pole pieces to and from the armature, but 1 dare say the most common

method ts by changing the resistance of the field circuit and allowing a

greater or a less amount of current to flow through the cols ; 10 produce a

Rreater current the resistance being cut out, and the opposite is done for a

less current. By refernng to Fig. 5 the arrangement s seen very cleatly.

\When the current to the ficlds 1s going through all the coils marked 1.7,

part of 1t 1s lost 1n overcomung the resistance, and by gradually cutting out
any or ali >f the coils any combination can be ob-

tained to the extent of theostat.

When the contact piece1s as shown by the full
hine, the current 1s going through all the coils, and if N
same were turned 10 the position as indicated by the
dotted hne, none of the current would pass through .
the resistance coils at alt ; there would be no obstruc-
von, as it were, offered to the flow of current through
the ficld coils except the reastance of the colls them
selves. The dynamo at this point 1s doing all the
work it can do provided same s runmng at the
proper speed. I, however, more current than this
is required, well, the only alternative ts to :ncrease
the speed of your machine. This can be done in
many ways and § presume all engineers here to-mght
are conversant with them,

The rheostat or resistance box could be compared
10 & stcam or water valve. If we wished to send a
small quantity of steam or water through a set of
coils, we introduce a resistance. or obstruction, as it
were ; this obstruction is in the form of a valve. By
regulaung the valve any combination of quant:ties
can be obtained, from wide open to almest shut.  1f,
hawever, we want to get miore steam or water through
than we can with valve wide open, 1n ordinary run-
mng. we have <imply to increase the pressute or head, as the case may be.

When the flow of cusrent s steady. it s immatenal what kind of magnets
are used to procure the requisite magnetic field—whether permanent sieel
or clectro magaets. self exciterd or otherwise.  The curtent as generated by
the machine may be utilized to excite the magnetism of the fields by being

fwa S

caused wholly or partially to fiow around the field coils.  I.et us look for a
moment at the most common methods of exciting c<ame —
P steel magoets, as the ordi.
nary magnet machine used
in telephone mork, fig 6.
2nd. Separately cxcited
machine, t «, machines
with ficlds cxcited from
someexiernal source other-
wise than from the ma-
chine uself. g 7.
h3rd. Sc_lx\;\ra(c coil ma-
chines. © anmature i
Fi 6 this case 1s wound withtwo
distinct windings—one for
the external aircunt and the other for exating the
ficlds. 1t 13 practuically a double machine
4th. Shunt wound. This s one of the most common F
Q/,
porion of the whole current generated bang let
through the cails. Fig. 2 ts a shunt wound machine.
sth. Serres machine.  All the current g-nerated by the armature 1s used
t0 exaite the ficlds.  Ordinary arc machines are senies wound and would be
showa dugramancally, as Fig. 8.
6th. Compound wound. This 13 another very com-
wmon form of machine. Com .nd wound means, of
course, two windings, r~me a3 a compound cnzine
means an engine with two cylinder<.
let us now conuider the three latter, viz.. shunt,
series, and compouad wound dyaamos.
For incandescent hghung. continuous currents. the
shunt and compound wound machines are generally
used.  There are. however, several series wound ma.
chines 1 use for the same purpose, generally strert
hghting. but we will not consider them here to-night
when the resistance of the external circuit is reduced,
that 13 to say, supposing the engine. cic.. to be running
at precisely the same speed and more light turned on,
the pressure at the dynamo terminals, and conseguent. | Z1A "
ly at the mauns. 1s reduced.  T'o rectify this, and bring
same 10 1ts normal pressure, we have got to supply more current to charge
the ficids . this s simply dowe by cutting out the resistance as shown in cur
preceding diagram. ig. 5. As we said befoce, the pressure diminishes as
the resistance of the external circunt is reduced. 11 may occur to some that
turning on more lights increases the resistance: such is not the case, how-
cver, as the more lamps turned on the greater is the number of paths for the
current to go through.  If the resistance of one lamp s 200 ohms, the re.
sistance of a number of lamps in multple is therefore 200+ the number of
lamps.  If a curve were drawn showing the fall in pressure as the resstance
diminished, 1t wnuld be something hke Fig ¢, untilsame (the E M Fo s
ncreased by the extra current going throogh feld coils.
e s

1st. With  permanent
&
{oﬁ
torms of dynamos. The ficids ate excited by a small
In a shunt wound machine the E. M. ¥ diminishes
In & serics wound machine the pressure when the resistance of
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the external circuit 1s decreazed—just the opposite effect of the shunts,  1f
same were drawn or plotted cut, 1t would be something likn the dotted line
shown on Fig. 9. On exannning the two curves you will no doubt observe
that one s almost
directly opposite of

\ov the other, and it may
Qo b occur to some of you
] that by combining

to | V. the two windings u
&) duitferent result would

0 e Le obtained. Thists

"

exactly what s done
in compound wound

9
/1
!
1

“w

‘ i N N = = a4 *
» - . 3 machines. ‘The aim
5 N ¢4 Acosbolieq: in compound wind-
40 N 1ng 13 to hav -
° g 13 to have a con
> 3¢ b ] 1 stant potential at the
N lamips or brushes, as
2 < the case may be, re-
NS gardless of the load.
1.} T Suppose we hase a

P cutne foot of steam
at say 100 lbs,, and

“$ another at 5o lbs.,
wnd we nmix same
together—we get two
cubic feet at about

£F.a 9 75 lbs.  pressure,

Now, by looking ut

these curves you will
observe that one starts from 100 and descends to o, the other starts from
o and ascends to 3100, $0 by combining the two un average of ¢o volts is
obtained.  Many machines, however, are overcompensated, that s to say,
they are wound with a little extra series winding so that the pressure rises
shightly us the load increases.  This 1s a very desirable thing 1n miany cases,
as 1t compensates for any losses that may exist in the winng,

You will observe somettmes stamped on miachine . "gWound for 107,
loss.” What does that mean? 1t means simply that if we had 100 voit
lamps on our system, and running this dynamo to full load, the pressure at
the terminals would be about 11t vaolts. Thisincrease 1s done automaucally
by the effect of the extra senies winding,  Should only half the number of
lights be hurning, the loss woutd only be the half of 107, =3, consequently
our machine would be running at about 103 volts, although the pressure at
the lamips themsches 1s only 100 volts.  If we had 2 steam plant arranged
10 this manner, 1t would be something hke this. We have, say, 10 engines,
and the imual pressure at same to gve the conect power must be 100 lbs.
There is a loss of 10 1bs. between the boiler and the engines owing to the
mping being too small, not propetly covered. etc., when runming at full
joad, and about 51lhs. when running five eagines. It thercfore stands to
rcason that the preseure at the boiler has 1o be 111 and 103 Ibs. respective.
ly. so that the required nitial pressure may be had at the engines. The
raising of the steam pressure is done. of course. by the fireman, who
answers the same purpose to the steam plant as the extra senes winding
docs to the dynamo. This, 1 think, ¢ plains very clearly the compound
winding and the extra compounding for certain percentages of losses in the
external circuit,

We will now come to the second part of our lecture.  In it we shall treat
upon the practical working of the dynamos, and sce thair bechawvior, the
troubles that arise, and how to get over them.

The troubles that generally affect the munning of a dynamo may be briefly
summarszed as follows . Sparkirg at brushes ; ring of fire around commuta.
tor ; burning out of armature coils, grounded armature and ficlds, short-
circuting of external circust.

Sparking at the brushes may be cawved in a multitude of ways, viz..
brushes not set diametncally opposite, not set at the neutral point, not
beanng properly on commuiator, not having sufficient pressure, brushes
filled with dirt and oil, commutator dirty, high or low bars in commutator,
poor connection between the armature coils and commutator bars, section
<hort-circuited cither in armature coils or in ¢ tator, € tator worn
in ndges, out of truth, dynamos overloaded and armauture damp-~-will all
cause sparking at the brushes.  T'oo much care can never be bestowed on
the filing and pioper adjusting of the brushes. One can almost tell at 2
glance what sort of a man is in charge of 2 dynamo by sceing the conditron
of thc brushes and commutator. If heis a carcful attendant everything
will be kept 1n the best possible condition.  Brushes should be sct with the
least possible pressure ; not, however. oo loose, so that they will spring oft.
Should a high or a low bar make itself manifest dunng a run, thetension on
the brushes has to be increased unul such time as the defect 1s remedied.
To zectify a high bar, one mcthod i3 10 drive same down flush with the rest
of the commutator and screw up the collar ; the other s to file same down
flust,  If the bhar 1s low, screw up the collar firmly and turn the rest of the
comniutator down to suit.

A loase connection, or a poor joint between armature coll and commuta-
tor, will make iteclf apparent at every revolution. It will show at the par-
ucular har having the loose connection, A “*flat * will be caused thercby
on the commutator and 1t would appear that this segment was made of
softer material than the rest.  The whole trouble onginates, however, from
the bad connection.  This should be rectified with as little delay as possible,
for time docs not improve matters any.  The remedy for this 1s 10 unsolder
the joint and scrape the wires thoroughly clran and see that same are
propetly unned and soldered up in good style.  This appears to some to be
a very casy job, but if great care 13 not taken the matter w:ll be made worse
instead of better,  Some think that if the joint looks all sight from the outside
then everything 1c all nght. but sometimes you wili sun across 2 jomt where
10 all appearances evarything s perfect. and it sometimes seems a pity to
disturd same, but when you unsolder it a different statc of affairs is seen.
The wares are not even cleaned: solder bas never been near them. Have
all wires thoroughly cleaned before you attempt to solder them. This fault,
viz., poor connection, scarcely shows up until after a machine has run a
short time.

When a section 13 short-circusted o burnt out, unless the attendant 1
thoroughly familiar with the winding. 1t will perhaps be better for him not
10 attempt to repair same.  One way out of the difficulty. if a spare arma-
ture is not at hand and the lights must be Fept going, 13 simply to cut out
the injured cotl altogether.  Disconnect same from the commutator and the
two adjacent bars to which the coil was coanected and join same together
with a piece of wire not smaller than the rest of the winding.  You are now
renning the armature minus that coil or coils. 1t will run this way for a
long time and gve excellent satisfaction 1t shoold be repaired, however,
the very first opportunity.

1f the armature 13 damp the dynamo should nnt be started up until sanve
fs rectified 1t is very seldom that an armature hecomes damp if it 13 used
m now and again. It 13 more likely to be this way when starting up the

1ne for the first ime, owing probably 10 same baing not st Uy

packed up or taken care of in transit.
above the hoilers or beside a stove.

Sometunes a 1ng of fire i1s seen arountd the sommutator.  I'us 13 not &
very serious maatier and can casily be got nid of. 1113 caused by particles of
copper getung 1n between the commutater bars, thereby making a local
short circunt from bar to bar across the insulation.  Itis 1s most likely to
occur when the commutator has been filed or turned up, and to remedy this
examine each segment carefully and remove all particies of copper connect-
m{,any of the bars together,

urning out of ticlds very seldom occurs, and we neced not lose much time
on this. {115 an easy matter to test whch field 1s burned out by aa orde-
nary magneto bell.

Armature grounded.  Jhus 1s quite a comaion trouble, und one liable to

ive serious results if not attended to.  1f only one coil 1s grounded no great
rm can result, but should another one get grounded 1t1s simply a ques
tion of a few seconds before same is useless.  Again, suppose one coil 18
grounded and the machine not properly insulated from °* earth,” a shoet
circunt 13 formed through the armature toground and the armature is burned
out as before 1t is i very easy maatier 10 test for a grounded armatureora
grounded machine, and no excuse should be taken tor tins state of affairs,
especially the machine being grc 3

Reversal of polanty 15 a trouble that no ane will experience with genera-
tors runming 1n multiple  [t1s only when run in series that this occurs, 1
need not therefore take up your time with this, but should anyoae desite to
know the easiest and quickest method of recharging the fields 1 wilt be
happy to inform him at the close of the paper.

“Short circuit” 1s a word 1 think familiar to every fone. The
technical meaning, however, may not be so fanuliar. 1t is ** 2 shunt of low
resistance introduced into a aircuit esther accidentally or otherwise,”  Tlus
1s without doutt the most frequent trouble in runming cdynamos. ‘They
range from what 1s called a short-circuited lumip, taking 4th of a H P. to
burn out, to the ** ground,” taking several thousand H. P. to get nd.

How does a short circuit aftect a dynamo or dynamos in the manner they
do? Suppose we have got 4 small engine. say so H. ., and a 500 “ght
dynamo with the fuli complement of lamps installed.  The current required
for 500 lamps s about 220 amperes. You can arrive at this result 1n the
following manner. The resistance of one lamp 1s 220 ohms; R. of 500
lamps =2203-500 =say .5 ohms. The current required according 1o Ohmn's

The remedy 1s sunply to bake same

._E 110 volts
law, whch s C = R would therefore be C= ?‘m 220 amperes.
2—’3—7:6‘2 = 33 E. H. P. 4+ 209, for losses in armature and field coils, and

207, for fnction, etc., making an indicated H P of about 45 We will not
take into cons:d on the 1 ace of the wining, as same 1s supposed to
be very hittle, but the cxtra allowance on the resistance of the lamps will
make up for this. 1t is accurate as far as our needs are at present, A piece
of wire or anything metallic having little resistance comes in contact with
the two conductors.  We will say the resistance of same 1s .350hme. This
shunt or wire will carry. 3f same has good contact, twice as much current
as we have already on our machine, V1z., 440 amperes, for by applying the

same rule as before, vu..i;% =440=about 70 . P. This amount of cur-

rent would flow if the engine and dynamos were capable of transmitting
same, and the safety appliances at that time were, as usual, out of order.
We said our engine was 30 H. P., and we were running same up to 45 H.
P. ; another load of 70 li. P, has come suddenly on, or an osverload on
dynamo and engine of about 1307%. What is the result? st to be won-
dered at that armatures give out or enginces arc disabled ?

There are or should be in cvery tnstallation safety devices for breaking
the circuit when a load of more than the safe carrying capacity of the
wires comes on,  They should be carefully adjusted to the requirements of
the system, 30 as to come nto play when the load reaches 2 certain per-
centage above the normal.  Somectimes one of these safety devices, or cut-
outs. perssts i burning out, showing cleatly that something 15 wrong.
Instead of tracing out the trouble. the attendant having too much to do, or
**hasn’t time ™ ~th.at never falling excuse—puts in a larger fuse, or prece of
copper wire, so that same wslf not burn out.  This is something similar to
tying down a safety valve on a boiler so that sume will not blow off when the
correct pressure 1s reached.  The results we are all familiar with, especially
when they bring the factor of safclg to a minus quanuty. Hawving now put
1n a bigger fuse, one latges than the carry.ng capacity of the conductors,
and as we have indicated, there is a short circust on the line by the safety
fuses giving out, the switch 13 now closed. \Whatis the result2—a fine
display of fireworks, and in all probahility an armature gone !

In central stations where there are thousands of horse pewer at command,
1t 1s comman pracuce to burn out grounds ar short aircuits. A ground is
without doubt the worst kind of a short aircuut. the earth in th. case being
the shunt, and 1s the worst trouble that can come over an cleuttic hight
plant. Greunds always develop when running at a hight load.  \When one
docs come on no time has to be lost in getting rid of same. 1t is simply
a case of cutting in enginz after engine, dynamo after dynamo, until you
have got sufficient pawer 10 turn it out.

It 1s only when trouble arices in an clecinc plant that the necessary
qualifications of thase 1n charge are made mamifest.  One must be able to
grasp the situation at a glance, know exactly what the trouble 13 and
rectify same with the least possible delay.  Presence of mind. calm and
correct judgment, quick action, all combined, are all necessary in cawes of
emergency.

Short sircuits will scarcely bum out 2 shunt wound dynamo, for as we
saw ir the former part of the paper, when the sesistance of the external air-
cuit s diminished the E. M, F, gocs down. Now, when a short arcut or
ground comes on 11 is neither moze nor less than a ng load, and if the ma.
chine 1s not strong cnouch to burn out same, the EL M 7. will gradually
diminish unti! there 1s 00 pressure whatever to o any harm.  With senes
and compound wound machines the results are different. We aleo saw be-
fore that the E. M. F. increased when the resistance of the arcut dimia-
1shed, that 1s, when the load s incicased.  In the compound wound, the
shunt winding s.mply becomes inoperatise, and the sencs winding mcreases
the pressute, cic.. 10 such an extent that the dynamo simply burns stself up
1 the attempt to meet the demands made upon 1t As nearly all dynamos
n steam hoats, street rallway power houses, and all central stations, except-
ing probably Edison, are compound wound. it is not 10 be wondered at the
large number of acaidents which occur to engines and dynamas when
subjected to such enormous overloads.

e will suppose that we have ROt in our pussession a strect railway
power plant of say five soo H. P, engines, and generators, cic.. tosut. De-
vices known as circuit breakers are put in each cucuit leading from the
generators to the feeders.  These circuit breakers answer the same purpose
1o the street railway plant as the safety fuses 4o to the highung plantis. It
13 very often these safety apphances do not operate when they are required
10, or they are 30 arranged that they will 802 operate—gencraile the latter—
and in many cases do serous damage A beavy ground comes onb our
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tant the cirewt breakers respond almost immediately to the overload on
our of the generators, but the hith uoe fals to act. \'\ hat 13 the result?
This engine and dynamo has not anly got the “ground ™ 10 contend with,
but has «lso got the foad of the other fuur generntors, making prohatly a
load of about 3000 1 P un this engine and dynamo, if <une were capable
of transnutting sine  Sutely quite cnuugh to wreek any soo H. P. engine

and generator ?
Before innhmgz up. | wish 1o draw your atiention to one other atem, viz..

deanlisess e wre goled o the gond book that cleinhiness is next to godh-
nese.  Lthnk this apples mae diaectly 1o clectnenl appaatus than an
othet mactunery in eantence 1 have not come across i the afotesad boo
thit my elatinal plants were 10 existence when the above phrase was
woitten but 1 ihink thete must have been Keep esenything in ordes | heep
evenstlung in the deancst possitlde state, have all contacis brght and
All switches should carry thew rated load with
W here thete s heat in conductors or swiches
ihete v tuss Osercote all these losses,  1f everythang s kept scrupu-
lowsly chean thece with be very fntle troubile expenienced 1n runming 1olated
plants  Some machines on esanuaation. would reveal the fact that sume
wete for taking copper dust iustead of gencrating cutrent, have no cop-
per dust tywge around dynanius, s this 1s une of the tiest causes of trouble,
1n concddusion, | wish 1 thauk yuu for the sery patient manner sn which
you have all listened to me, and | hope that some will be benefitted

thereby

ON LIGHT AND OTHER HIGH FREQUENCY PHENOMENA.

. By NiKala Test A,

{ Concluded )

1n regard to the mcandescence of a refractary button (or fila-
ment n an eahausted recever, which has been one of the sub-
jects of this imestigation, the clief expeniences, which may serve
ws a purde m constructing such bulbs, may be summed up as
follows: 1. The button should be as small as possible, sphen-
cal, of a smooth ar polished sutfice and of refractory maternal,
which withstands evaporation best. 2. The support of the but-
ton should be very thin and screened by an aluminam and mica
sheet, as | have described on another occasion. 3. The exhaus-
tion of the bulb should be as hugh as possible. 4. T'he frequen-
cy of the curtents should be as high as pracuicable. 5. The cur-
rents should be of a harmonic nse and fall, without sudden in-
terruptions. 6. The heat should be confined to the button by
enclosing; the same i a small bulb or otherwise, 7. The space
between the walls of the small bulb and the outer globe should
be highly eshausted.

Most of the consmiderations which apply to the incandescence
of a sohd just considered may likewise be applied to phosphor-
escence.  Indecd. i an exhausted vessel the phosphorescence
15, asa rule, pnmanly exated by the powerful beaung of the
clectrade stream of atoms agamst the phosphorescent body.
Even i many cases, where there 1s no evidence of such a bom-
bardment, I think that phosphorescence is excited by violent
impacts of atoms, whih e not aecessanly thrown offfrom the
clectrode, but are acted upon fram the same inductively through
the medinm or thiough chans of other atoms. That me-
chamcal shocks play an amportant part in exciting phosphores-
cence i 4 buth may be scen from the following experiment.  1f
a bulb, constructed as that dlustrated in Fig. 10, be taken and
cxhausted with the greatest care so that the discharge cannot
pass, the tlament f acts by electrostatic mduction upon the tube
t, and the latter s set an vibranon.  1f the tube o be rather
wide, about an mch or so, the filament may ve so powerfully
viorated that whenever st hars the glass tube it excites phosphor-
escemee.  But the phosphorescence ccases when the filament
comes 1o rest. . The vibr.ion can be arrested and again started
by varving the ficquency of the currents.  Namely, the filament
hasts own penod of vibration, and if the frequency of the cur-
rents s such that there i+ resonance, 1t is set casily vibrating,
though the potential of the currents be small. 1 have often ob-
serve.  that the filament n the bulb s destroyed by such me-
chan 1 resonance.  The filament vibrates as a rule so rapidly
that &t «annot be seen, and the cvpenmenter may at first be
wystificd.  When <uch an expenment as the onedescribed s
carcfully performed. the poteattal of the currents need be extreme-
v smudl, and for thas reason 1 anfer that the phosphorescence is
then due tathe mechameoal shock of the ilament against the gliss,
st as it s produced by stuking a loaf of sugar with a knife.
The wmechanical shock produced by the projected atoms is easily
noted when a bulh contumng a button 1s grasped in the hand
and the current tarned on suddeniy. I believe that a bulb could
be shattesed by observng the conditions of resonance.

In the expeniment before aited st s, of coure, open 10 sy
that the glass tube upon conung m contact with the filament re-
tans a charge of a certam wign upon the pont of contact.  If
now the filament ae.in touches the plass at the same point while
it 18 oppasitely charged, the harges equalize under evolution of

watchies in g atder
hitle o1 no heating up

hight. But nothing of smportance would be gained by such an
cyplanation. 1t s unquestonable that the inatial charges given

to the atoms or to the glass play some part in exciting phos-
plotescence.  Sa, for instance, if a phosphorescent bulb be fivst
cxcited by a high frequency coil by connecting it to one of the
termnals of the latter and the degree of lununosity noted, and
then the bulo be highly charged fram a Holtz machine by attach-
g 1t preferably to the pasitive ternunal of the machine, it is
found tha: when the bulb s again conncected to the terminal of
the high frequency col, the phosphorescence s far more in'ense.
vin anather accasion 1 have consudered the posaibility of some
phosphotescent phenomena in bulbs being produced by the in-
candescence of an :nfinitesan il layer on the surface of the phos-
phorescent body.  Certamly, the impdacts of the atoms are

werful enough to produce intense incandescence by the col-

istons, since they bring quickly 1o a bigh temperature a body of
considerable bulk.  If any such effect eaists, then the best ap-

phance for producing phosphorescence in a bulb, which we know

so far, 15 a disruptive discharge coil giving an enormious poten-

tial with but few fundameatal discharges, sity 25-30 per second,

Just enough, to produce a continuous mpression upon the eye.

It 1s a fact that such a coil excites phosphorescence under most

any condihan and at all degrees of eahaustion, and I have ob-

served effects which appear 1o be due 1o phosphorescence even
at ordinary pressures of the atmosphere, when the potentials are
extremely high.  But of phosphorescent light 1s produced by the
equalzation of charges of clectrified atoms (whatever this may
mean ultmately), then the hagher the frequency of the impulses
ar alternate electnticanons, the more economical will be the

light production.  Itas along known and noteworthy fact thatall

the phosphorescent bodies are poor conductors of electricity and

heat, and that all bodies cease to enut phosphorescent hyght

when they are brought to a certain temperature.  Conductors
on the contrary do not possess this quahty. There are but few
exceptions to the rule. Carbon 1s one of them. Becquerel

noted that carbon phosphorescences at a certain elevated tem-
perature preceding the datk red. This phenomenon may be

casily observed in bulbs provided with a rather large carbon

electrode (says a sphere of six millimeties diameter). If the

current 1s turned on after a few seconds, a snow white lim covers

the electrade, just before it gets dark red.  Sumslar effects are

noted with other conducting bodies, but mmany scientfic men
willprobably notattribute them totrue phosphorescence. Whether
true incandescence has anything to do with phosphorescence
excited by atomic impact or mechanical shocks still temains to
be decided, but itis a fact that all conditions, which tend to
localize and increase the heating cffect at the point of impact,
are almost invariably the most favorable for the production of
phosphorescence.  So, if the electrode be very small, which is
cquivalent to saying in general, that the electnic density is
great, if the potential be high, and if the gas be highly rarefied,
all of which things imply high spced of the projected atoms, or
matter, and consequently violent unpacts— the phosphorescence
is very intense.  1f a bulb provide:dd with a la:ge and small elec-
trode be attached to the terminal of an induction con, the small
clectrode excites phosphorescence while the large one may not
do so, because of the smaller electnic density and hence sinaller
speed of the atoms. A bulb provided with a large electrode
may be grasped with the hand while the clectrode is connected
to the terminal of the coil and it may not phosphoresc; but
if instead of grasping the bulb with the hand, the same be
touched with a pointed wire, the phosphorescence at once spreads
through the bulb, because of the great density at the point of
contact. \With low frequencies it seems that the gases of great
atomic weight excite mote intense phosphorescence than those
of smaller weight, as for instance, hydrogen. With high frequen-
cies the observations are not sufficiently reliable to diaw a con-
clusion. Oxygen, as is well known, produces exceptionally
strong effects, which may be in part due to chemical action. A
bulb with hydrogen residuc seems to be most easily excited.
Electrodes which are most easily deteriorated produce m.ore in-
tense phosphorescence in bulbs, hut the condition is not per-
manent because of the impairing of the vacuum and the deposi-
tion of the electrode master upon the phospharescent surfaces.
Some liquids as oils, for instance, produce magnificent effects of
phosphorescence {or fluorescence?), but they last only a few
scconds. So if a bulb have 2 trace of oil on the wails and the
current is turned on, the phosphorescence only persists for a few
moments until the oil is canied away. Of all bodies so far
tried, sulphide of zinc seems to be the most suspectible to phos-
phorescence.  Some samples obtained through the kindness of
Prof. Henry in Pans, were employed in many of these bulbs.
One of the defects of this sulphide s, that it loses it5 quality of
emitting light when brought to a4 temperature which 1s by no
means high. 1t can therefore, be used only for fecble intensities,
An obscervation which might deserve notice is, that when violent.
ly bambarded from an aluminium clectrode it assumes a black
color, but singularly enough, it returns to the original condition
when it cools down.

The most important fact arrived at in pursuing investications
in this direction is, that in all cases it is necessary. in order to
excite phosphorescence with a minimum amount of energy, to
observe certain conditions. Namely, there is always no matter
what the frequency of the currents, degree of exhaustion and
character of the bodies in the bulb, a certain potential (assuming
the bulb excited from one terminal} or potential difference (as-
suming the bulb 10 be excited with both terminals) which pre-
duces the most cconomical result.  1f the potential be increased,
considerable encigy may be wasted without producing any more
light, and if it be diminished, then again the light production is
not as economical. The exact condition under which the best
result is obtained seemns to depend on many things of a diflerent
nature, and it is to be yet investigated by other experimenters,
but it will certainly have to be observed when such phosphores-
cent buibs are operated, if the best resulls are 1o be attained.

Canung now to the most interesting of these phenomena, the
incandescence or phosphorescence of gases, at low pressures or
at the ordinary pressure of the atmosphere, we must seek the
explanation of these phenomena in the same primary causes,
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that is, in shocks or impacts of the atoms.  Just as molecules or

atoms beating upon a solid body excite phosphorescence in the
same or render ot ancandescent, so when colliding amony

themselves they produce suntlar phenomena,  But that is very

wsufficient eaplanation and concerns only the crude mechanism.

Light 1s produced by vibrations which go on at a rate almost

inconcewable.  If we compute, from the energy contained
the form of known radiations in a definite space the force which

15 necessiry to set up such rapid vibrations, we find, that though

the density of the ether Le incomparably smaller than that of
any body we know, even hydrogen, the force is something sur-
passing comprehension.  \What is this force, which in mechani-
cal measure may amount to thousands of tons pe square inch?
1t 1s electrostatic force n hight of modern views. 1t 1s impossi-
ble to conceive how a body of measurable dimensions could be
charged to so high a potential that the force would be sufficient
to produce these vibrations. Long before any such charge could
be inparted to the body it would be shattered into atoms. The
sun enuts light and heat, and so does an ordinary flame or in-
candescent filament, but in either of these can the force be ac-
counted for if it be assumed that it is associated with the body
as a whole.  Only in one way may we account for it, namely, by
identifying it with the atom.  An atoin is so small, that if it be
charged by coming in contact with an electrified body and the
charge be assumed to follow the same law asin the case of
bodies of measurcable dimensions, it must retain a quantity of
electricity which is fully capable of accounting for these forces
and tremendous rates of vibration. But the atom behaves singu-
larly in this respect, it always takes the same “charge.”

tis very likely that rcasonant vibration plays a most im-
portant part in all manifestations of energy in nature. Through-
out space all matter is vibrating, and all rates of vibration are
represented, from the lowest musical note 1o the highest pitch of
the chemical rays, hence an atom, or complex of atoms, no
matter what its period, must find a vibration with which it is in
resonance. When we consider the enormous rapidity of light
vibrations, we realize the impossibility of producing such vibra-
tions directly with any apparatus of measurable dimensions, and
are driven to the only possible means of attaining the object of
setting up waves of light by electrical means and economically,
that is. to effect the molecules or atoms of a gas, to cause them
to collide and vibrate. We then must ask ourselves— How cun
free molecules or atoms be affected ?

It is a fact that they can be affected by electrostatic force, as
is apparent in many of these experiments. By varying the elec-
trostatic force we can agitate the atoms, and cause them to col-
lide under evoiution of heat and light. 1t is not demonstrated
beyond doubt that we can affect them otherwise.  1f a luminous
discharge is produced in a closed exhausted tube, do the :itoms
arrange themselves in obedience to any other but to electrostatic
force acting in striight lines from atom to atom? Only recently
linvestigated the mutual action between two circuits with extreme
rates of vibration. When a battery of a few jars {c ¢ ¢ ¢, Fig.
32) 1s discharged through a primary P of low resistance (the
connections being as illustrated in Figs, 19a. 19b and 19¢), and
the frequency of vibration be many million there are great dif-
ferences of potentiul between points on the primary not more
than a few inches apart. These differences mav be 10,000 volts
per inch, if not more, taking the maximum value of the E. M. F.
The secondary s is therefore acted upon by electrostatic induc-
tion, which is 1in such extreme cases of much greater importance
than the electrodynamic.  To such sudden impulses the primary
as well as the secondary are poor conductors, and therefore
great differences of notential may be produced by clectrostatic
induction between adjacent points on the sccondary. Then
sparks may jump between the wires and streamers beconie visi-
ble in the dark if the light of the discharge through the spark
gap dd be carcfully excluded. If now we substitute a closed
vacuum tube for the metallic secondary s, the differences of
potential produced in the tube by electrostatic induction from
the primary are fully sufficient to excite portions of it ; but as
the points of centain differences of potential on the primary are
nct fixed, but are generally constantly changing in position, a
luminous band is praduced in the tube, apparentiy not touching
the glass, as it should, if the points of maximum and minimum
differences of potential were fixed on the primary. 1 do not ex-
clude the possibility of such a tube being excited only by electro-
dynamic induction, for very able physicists hold this view ; but
in my opinion, there is as yet no positive proof given that atoms
of a gas in a closed tube may arrange themselves in chains under
the action of an electromotive impulse produced by clectro-dy-
namic induction in the tube. I have been unable so far to pro-
duce striac in a tube, however long, and at whatever degtee of
exhaustion, that is striae at right angles to the supposed direc-
tion of the discharge or the 1xis of the tube, but 1 have distinctly
observed in a large bulb, in which a wide luminous band was
produced by passing a discharge of a battery through a wire sur-
rounding the bulb, acircle of fecble luminosity between two
luminous bands, one of which was mare intense than the other.
Furthermore, with my present experience 1 do not think that
such a gas discharge in a closed tube can vibrate, that is vibrate
as a whole. I am convinced that no discharve through a gas
can vibrte.  The atoms of a gas behave very cunously in re-
spect to sudden electnic impulses. The gas does not seem to
possess any appreciable inertia to suci: impulses, for it is a fact,

that the higher the frequency of the impulses, with the greater
freedom does the discharge pass through the gas.  If the gas
possesses no inertia then it cannot vibrate, for some mettia s
necessary for the free vibriton. 1 concluie from ths that of
a hghtning discharge occurs between two clouds, there can be
no osallation, such as would be expected, considenng the ca-
pacity of the clouds.  Butif the hghtning discharge strike the
carth, there is always vibraton—-n the earth, but notn the
cdoud. Ina gas discharge cach atom vibrates at its own rate,
but there is no vibration of the conducting gaseous mass is a
whole. This is an important consideration in the great problem
of producing light cconomically, for it teaches us that to reach
this result we must use impulses of very high fiequency and
necessarily also of high potential. It is a fact that oxygen pro-
duces a more intense light in atube.  Is it because oxyren atoms
possess some inertia and the vibration does not die out instantly?
But then nitrogen should be as good, and chlorine and vapors of
many other bodies much better than oxygen, unless the magnetic
properties of the latter enter prominently mto play.  Or, is the
process in the tube of an clectrolytic nature? Many observa-
tions certainly speak for it, the mest important being, that matter
is always carried away from the electrodes and the vacuum ina
bulb cannot be permanently maintained. 1f such process tukes
places in reality, then again must we take refuge to high fre-
quencies, lor with such, electrolytic action should be reduced to
a minimum, if not rendered entirely impossible. 1t is an un-
deniable fact that with very high frequencies, provided the im-
pulses be of a harmonic nature, like those obtained fram an al.
ternator, there is less deterioration and the vacua are more per-
manent. With disruptive discharge coils there are sndden
rises of potential and the vacua are more quickly impaired, for
the electrodes are deteriorated in a very short tune. It was
observed in some large tubes, which were provided with heavy
carhon blocks B Bt, connected to platinum wires w w? (as illus-
trated in Fig. 23), and which were employed in experiments with
the disruptive discharge instead of the ordinary an gap, that the
carbon particles under the action of the powerful magnetic field
in which the tube was placed, were deposited in regular fine hnes
in the middle of the tube as illustrated. These lines were at-
tributed to the deflection or distortion of the dischaize by the
magnetic ficld, but why the deposit occurred principally where
the field was most intense did not appear quite clear. A fact of
interest, likewise noted, was that the presence of 4 strong mag.
netic field increases the deterioration of the electrodes, probably
by reason of the rapid interruptions it produces. whereby there
is actually a ligher E. M. F. maintained between the clectrodes.

Much would remain to be said about the luminuus effects
produced in gases at low or ordinary pressures. \With the pre-
sent cxperiences before us we cannot say that the essential
nature of these charming phenomena is sufficiently known.  But
investigations in this direction are being pushed with exceptional
ardor. Every hne of scientific pursuit has its fascinations, but
electrical investigation appears to possess & peculiar attraction,
for there is no expenment or observation of any kind in the do-
main of this wonderful science which would not forcibly appeal
to us. Yet to me it seems, that of all the mmany marvelous things
we ubserve, o vitcuum tube, excited by an electric impulse from
a distant source, bursting forth out of the ditrkness and illum-
inating the room with its beautiful light, is 1s lovely a phenomen-
on as can greet our eves. Mote interesting still it appears when
reducing the fundamental discharges across the gap to a very
small number and waving the tube about we produce all kinds
of designs in luminous lines.  So, by way of amuscment, 1 take
a straight long tube, or a square ane, or a square attached to a
straight tube, and by whithng them about in mv hand, 1 im'tate
the spokes of a wheel, a Gramme winding, a drum winding, an
alternate current motor winding, etc. (Fig. 39). Viewed from a
distance the effect is weak and much of its beauty is lost, but be-
ing near or holding the tube in the hand, one cannot resist its
charm.

In presenting these insignificant results I have not attempted
to arrange and co-ordinate them, as would be proper ia a strictly
scientific investigation, in which very succeeding result should
be a logical sequence of the prececding, so that it might be guess-
ed in advance by the careful reader or attentive listener, 1
have preferred to concentrate my energies chicfly upon advanc-
ing novel facts or ideas which might serve as suggestions to
others, and this may serve as an excuse for the lack of harmony.
The explanations of the phenomena have been given in pood
fuith and in the spirit of a student prepared to find that they
admit of a better interpretation.  There can be no great harm
in a student taking an erroncous view, but when gieat minds crr,
the world must dearly pay for their mistakes.

PUALICATIONS.

The February Arena s another mammoth aumber of the great f.rogres-
sine Review. [t contains 164 pages and filled with able papers, covering a
wide range of topics of special interest to wade awake thinkers and carnest
reformers.

The Ontano Legistature 1s asked to grant incorporation 10 the Porttock
and Desert Lake lron Mining and Railway Company, which proposes to
build an electric or steam and cleciric railway from {'onlock. in Algoma.
northward to 2 junction with the Northern Pacific Kailway

Mr. lames
Stobic, a well-known miner, is ont of the promoters. .
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ELEGTRIC RAILWARY DEPARTMENT.

An increase of $16,959. 1s shown in the earnings of the Montreal Street
Rarlway Company for the last quarter. a3 compared with the :ame period
in t893. )

The village Counail of Portsmouth, Ont.. has granted a franchise for
forty yearsto the K.ogston, Portsmouth & Cataraqu Company, for the
construction of an electric tailway on the sirects of the sald village,

‘Toronto Lodge of the International Association of Machinists has adopted
a resolution urging the City Council to compel the Toronto Railway Company
to comply with the clauses of its nfn:cmenl with the cny which provide
that all plant teqquired for the use of the railway shall be as far a« possible
manufactured 1n the aty of Toronto.

A ypecial commiittee of the County Council of York has drafted an agree-
ment between the cuun'y and the Metropolitan Street Railway Company,
defining the conditions under which the railway company may extend its
ines to Richmond Hill and Lake Simcoe. “The agreement 1s subject to the
ratification of the council at its next meeting 10 fune.

The annwil eral mrcting of the Montreal Park and Istatd Railway
Company was held in Montreal a fortaight ago. at which an outhine of the
[ wons of the coming summer was presented.  Only one change in u}c
directorate was made. 1t being the appomtmentof Mr. J. 8. Bousquet in
the place of Mr, Morns Pertault, whe resigned some three months ago.

The Hamilton, Beamsville and Gnmsby Electnic Rallway Company's new
power statton at Stoney Creck, the construction of which is about to be
commenced will be built of bnck and stone and roofed withasphalt.  The size
of engine and dynamo toom will be 4o by 6o feet und of boiler room 40 by
30 feet, witha cnimney stack 115 feet high. The plant will include two
generators and two boilers.

Information has been received at Winnipeg, that the Privy Council in
England has given a verdict in favor of the Electric Railway Company on
all points 1nvolved 10 1ts dispute with the Winnipeg Street Railway, which
claimed to have been granted a monopoly of the streets for railway pur-

ses.  As the result of this decision, 1t 1s said the electnc railway company
will 4t once proceed to extend its lines.

At the request of the City Council, the City Eogineer of Toronto bas
handed 10 a report on the cost of a sénfle track clectric railway from Han-
lans to Wards on Toronto Island. ltis estimated that to cosstruct a
single track on tae west and south shores of the island. and equip the same
with four motor cars and four trailers, would cost §50,000, snd the cost of
opetanion would be $50 per day.

1'tie Toronto Railway Company has presented a counter petition to the
Ontarnio Legulature asking that the company be not compelled 1o provide
shelter for the motormen as pictitioned for by the City of Toronto, on the
ground that such provision 13 not contained in its agreement with the ey,
and that owng 1o the use of tratlers it would be impracticable to work the
cars with safety of vesubules were adopted.

Dunng the past month the Board of Directors of the Galt and Preston
Street Raviway awatded the contract for the clectrical construction of the:r
road 10 Mesirs. Ahearn & Soper, of Ottawa, The contract for supplying
the engines and boilers for the power house at Preston has been given to
Messts, Goldie & McCulloch, of Galt.  Five cars will be used on the road
and will be heated by electricity during the winter months. Tenders for
the ercction of the powes house will be awarded in a few days.

A franchise has been granted to Mr. \W. R. Hitchcock to build and
operate an clectric rutway at Corawall, Oat.  The franchise provides for
the construction of the road, to carry both gers and freight, to the
canal, and the entite length of Second street, with spur lines 10 the cotton
and paper mills, a total distance of about four miles. It is the intenuion
to utthze the wuter power at Sheik's Island Dam.  Mr. Hitchoock is now in
the United States for the purpose of organizing his company, the intentior:
being to commence the construction of the road in the speing, The West-
inghouss system will be employed. ‘The town council have 10 cx-
empt from taxatson {or a period of ten years, the plant and income of the
commny.

The annual report of the Niagara Falls Park and River Railway Com.
pany has been presented to the i&glshlurc. It sets forth that after the
ro.-u{ had gone into operation, the impossibility of handling the traffic waith
a single track became apparent, and the directors decided 10 issue §300,000
of additional stock for the purpose of double tracking the hne  $200,000 of
this stock has been allotied, and all the grading for the second track done,
with the excepion of four uules  The company have atranged for a first-
class steamboat connection between Buffalo and Chippewa. and are antici-

fing that a large business will come through this Buftalo connection.
’;:c tecaipts of the 1oad from the ime of its going into operation, on the
first of July last, 10 the close of the yweason, was $58,064.08. and the expenses,
$39-335 06

Some time ago. the councit of the Township of York passed a by.law
granting a honus of §30,090 to the Toronto and Richmond Hill Sireet Rail
way Company, on cindition that certain constriuction work was to be com-
pleted by the 7th day of March of the present year. Shortly afterwards
sosite o, the property owners along the rogfe took action in the courts to
prevent the construction of the road, and the legal procecdings thus taken
mtesfercd with the tloating of the bonds of the company, and consequentily
prevented them from completing the amuunt of construction called for by
the tonus by-law At & fecent meeting of the Township Counail, the by-
law granting the bunus, was sevoked on the ground that the mailway com-
pany had faled to fuifid s purt of the agreement. The company there-
upon jreseniend A petition o the Legislature, setting forth that the actions
-g?ch had been taken against 1itan the courts had made 1t smpossible to
proceed with construction and ashing that the ume for completing the rail-
way be cxtended for two years, and that the by-laws passed by the Town.
ship Council granung the honus, be declared valid and binding. The
Legislature has acceded to the company’s petition,

f———————— ]

Engineers ase often slow in adopting changes in their boiler setungs. and
witd 30 many plans that are urged 1o their auention, and often of ittle
value, 1t is perhaps wise 10 be caut:ous. but we have often wondered why
they do not take more kindly to removable fire-door arches. When the
atch overhead barns out it 1s a source of danger and conyiderable expense
to replace the arch with a new one or 10 repairit.  There are devices that
will not bum out and must pay for themselves in time, not only by the
actual saning in the expense of conumtantly rencwing the arches, but in the
rencwad safety and lengthened life of the boiler. .

USEFUL HINTS.

Some recent figuring on the cost of power conveyed by ‘vater shows that
the greater the pressure the cheaper in proportion becomes the expense or
cost. Forexample, water at 100 pounds pressure costs about double what
water at 700 pounds pressure will, estimating in both cases by the energy or
wotk the water will perform. This 1s a curious result, and an interesting
problem. The water and the pressure upon it ure different elrnents. 'L he
amount consumed for a Riven duty 18 inversely us the pressure.—Fower,

Ster:. AND IRON TUbEs.~—Quite an important discussion took place
before the Master Mechanics' Association at its recent Saratoga meeting on
the characler or ments of steel and iron tubes respectively, It was
announced in a report on this subject, that, in the case of a large number of
steel tubes. the results, so far as wear is concerned, have Leen unfavorable,
The {ulluwing defimite expenment was cited: An engine was cquipped with
114 iron tubes and 113 stecl tubes, Dec. 20, 1890. ‘The iron tubes were
placed on one side of the centre and the steel tubes on the other side of the
centre of the boiler, the tubes being divided by a veruical line through the
centre of the flue sheet. At the expiration of fifteen months the flues were
all removed, the condition of the tubes being such that seventeen of the iron
ones were condenined on account of pitting and corrosion, while sixty-four
of the steel tubes were condemned for the same defect, the inferiotity of the
latter being thus largely in excess of the iron tubes.

When a pound of water is turned :nto steam it will occupy very much
less space as the pressure increases ; therefore, one cylinderful of steam at
high pressure will weigh a great deal more than a cylinderful at low pres-
sure; the amount of deat required to make a given cylinderful, of steam
increases with its pressure and consequently its weight ; that there 1s more
heat in a radiator full of high pressure steam than low-pressure steam, be-
cause of above fact ; that the temperature of steam increases with the pres-
sure; that the temperature at which water will boil increases with the pres-
sureand equals the temperature of (he steam formed from it: that the
latent heat of steam is iess as the pressuie increases; that when stcam leaves
a cylinder 1t has in it an amount of latent heat according as the pressure of
the steam is greater or less: that it could not leave as steam unless this
latent heat was 1n it, as this heat must be in it or it wonld be water ; that
this latent beat can be obtained outside the eagine for heating purposes
when the stcam is condensed to water ; that in being $o condensed it occu-

es a matenally smaller space and creates a partial vacuum 1n the space it

ad previously occupied; that steam at a certain pressure has a certain
sensible temperature, and is then known as saturated steam, but that this
temperature can be increased by the addition of heat directly to the steam
itself, when 1t becomes known as superheated steam.

TBADE NOTES.

Messrs. Ahearn & Soper, of Ottawa, repon the following recent sales of
Waestinghouse apparatus: a 630 light alternating plant for Chesley, Ont.,
two 15 K. \W. continuous current, slow speed dynamos to the Richelieu and
Ontano Navigation Co., for use on their steamers : a 650 light alterating
current plant to Mr, Brosseau, of the St, Hyacinthe Gas Co. A sale has
also been made of a 1000 light alternator for Windsor, N. S., including the
street lighting system, wire, transformers, pancl switchboard and all ap-
purtenances,

Readers will notice by ouradvertising columns that Mr. John Forman has
secured the Canadian agency for some of the most rehable manufacturers
of electric appliancesin England. He intends opening out in the stote No.
650 Cra.g street, Montreal, whete he wvill have one of the best assorted
stocks of electrical goods in Canada including the highest class of English
fittings and ali the latest novelues of English manufacture.  His intention
is t0 do a first-class electncal supply business and the names of the firms he
represents are a sufficient guarantee that everything in stock will be of the
very best qualty,

The F. E. Dixon Belting Company, of Toronto, has just issued a valuable
handbook of usetul information relating to the use of leather belting, The
book contains a large amount of valuable data which has been put in con-
venient form for the use of engincers and others who are cailed upon to
make use of belting under a great varicty of conditions and circumstances.
This informauon, Mr. Dixon informs us, has been carefully collected dunng
a period of many years, and its accuracy thoroughly inquired into and
proved. In addition, the book contains flattenirng tesumonials from a num-
ber of substantial business firms throughout Canada as to the excellent
qualty of the belting manufactured by this company, some of which s
declated to have been in use upwards of twenty years, and 1s apparently
Rood for several vears more service, We notice that the company have
recently established a branch house at 13 L.emoine street, Montreal,

The auention of electric lighting companics ana otbers using arc lamps is
called to the announcement in our advertising pages of the Exact Arc Lamp
Company of Canada, Hamilton, Ont, This company have the exclusive
nghtto manufacture in Canada the Exact arc lamip, tbe invention of Mr.
Inish, the construction of which differs very matenally from that of the types
of lamps gencratly in use.  These lamps are equipped with a very ingenious
therma) regulator, They have no magnets or solonides, regulation being
cffected by the contracting of a strip of metal.  As the arc becomes longer
from the burning of the carbon the decreased curment heats the metal less,
which contracts and permuts the carbon to feed down or viee versa. The
regulation clutch is conistru.ted on a differential principle, is very simple in
construction and enables the lamp to furnish un absolutely steady light,
‘The mechanism is ~qually applicable to direct or alternating circuits, and
greatly reduces the singing when used with the lanter. The ncw lamp is
ot ngeable from arc to incandescent circuits and vice versa. e
Canadn manufacturers will be pleased to furmsh all particulars regarding
the new lamp.

The Dodge Wood $plit Pulley Co., of Toronto, are recently in_receipt of
the following letter of endorsation from the E. B. Eddy, Co.. of Hull, Que.,

which speaks for itself: u c
UL, CANADA, 13th February, 18¢¢.
Massses. Doncg Wonp Sruatr Putisy Co, Toronto, Ont. ) Sos
Drax Sins:—Replying 10 the requcs contained in year letter of the gth inst. as to
how we are pleassd with the rope dnive system put into oar mills by you, we w.uld
a2y that some four years ago we xina;mdlmpednve.abouuomcl’.

snda talf we put in three drives, each so0 H. P,, whereas last year we put in
onet 400 H. P., one3zoo H P, and one aoo H. ..dfofvhich are giving us
satisfaction. For main drives or long di ) J itting of power, we think

or ]
there is nothing to equal these drives. We would recornmend them to any person
Tequiting simijlar power.
Youn truly,

(signed) The E. B. Kovy Co.
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w | Canadian
General
| Electric
GOmPa,ny

656 to 71 Front Street

West.
TOR(INTU ONT.
CAPITAL,

$1,500,000.
®

..OTHE.’.

LIMITED.

FACTORIES :
Peterborough, Ont.

l Branch Offices and
Warerooms :

124 Hollis Street,
HALIFAX, - N

1802 Notre Dame St.,
MONTREAL, QUE.

350 Main Street,
WINNIPEG, MAN.

Granville Street,
VANCOUVER, . B.C

X x X 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 MACHINERY AND ELECTRICAL SUPPLIES,

X X X

X X X X x

x

x x x

INSULATED
WIRES

FOR ELECTRICAL USES

Our wire factory is one of the best
equipped on the continent.

We manufacture every description
of insulated wires and cables, and our
large production enables us to offer
special values.

We‘ desire at this season to call
attention to our

Standard Weatherproof Wires,

White Weatherproof Wires,

Rubber Covered Wires,

Magnet Wires,

Office and Annunciator Wires,

Flexible Incandeseent Light
Cords.

Our solid core Rubber Covered Wire
has the best insulation re51st:mcc, best
quality of rubber, and gives the most
general satisfaction to users.

TRANSFORMERS

To no other class of apparatus can
the axiom that “the best is the cheap-
est” be more truly applied than to
electrical machinery and_appliances.
To transformers does 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 essentials of quality and efficiency
are combined with extremely low
gnccs, which is rendered possible only

y 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 following points in a Trans-
former are all essential: (1) Pcrfcct
safety ; (2) high efficiency ; (3} good
regulation; (4) small core loss; (s)
convenience in installation.

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

Write to wearest office for prices
and discounts,

INCANDESGENT
LAMPS

We have, during the past two months
made such changes and improvements
in our methods of manufacture, and in
the general appearance of our lamps,
that we offer you, with confidence, a
lamp that we are assured is now su-
petiar to any othe. in the market.

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

Price list and discounts furnished
on appiication.

OUR L AMP SOCKETS ARE THE BEST AND CHEAPEST IN THE MARKET.

{

Plgise mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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SPARKS. Damnge to the extent of about §10,000 an caused by6an i;:e\jaml:a hicg
- ' carned away part of the damn at Caledonia. Ont., on the 6th of March, an
N:::;ovrmrnu to the Nanmmo, B, €, electric hight plant ure contem fomdered inopcml‘l\'c the electisc hght plani.
‘The Carberey, Man | electric light plant has been sold to Mr Wm, Mc An expert electnician hes been employed by the City Counail of Victona, j

Millan

Fise Beld Jelephone € ompany basve :nstalled an electie fire alarm system
at Owen Sound Ont

A dapos tof muca of excellent quabity 18 sad to have been discovered not
far from Rat Portage

Ihe Royal I7-atre €9 of Montreal wiilinstall un incandescent plant
for the town of Mitchrell, Ont

The Legiiature of Beitish Columba s asked to grant incorporation to
the C onwndated Kaiway and Laght Company,

Mi H N Ronsm b putchased the eleanic hight plant at Mcose Jaw,
N W, T A number of improverents are i cumtemplation

We regret 10 learn that one ut otir Hanultun subsenibers. Mi. W, R Cor-
mah engmeer, trcently had a very narrow excape from suffocation by coal

Ras

Mr Geo  Black gave an anteresting address before the members of the
Yaunge Men s Cbrlstian Assoaation of Ham.lton, tecently, on ** Electnicity
at thhie World's Fair ’

B. C., to exanmune into and report upon the cond ton of the aty highting
plant. with the object of lpving it put to a cundition of efliciency,

The instatlation of an electne ight plant at Aurora, Ont., is being pro-
cecded with as rapidly as powsible. The contract for the electric light
station antd power Eomc has been awarded to Mr. Walter Machell.  The
building will be of brick and will be situated on T'yler street.

Messrs E - O. Champagne, city boiler inspector. O. E. Granberg and E
Manney. of Montreal , W, Laurte, of Maskinonge, and F. Grenden and J
Samson, of Quebee, have been appointed a Provincial Board of Boiler In.
spiectors to exannne cindidates nmrgram cernficates as boiler mspectors.

A bill 13 now hefore the Ontano Legisiarure to authonize the amalgamation
of the vatious electric ighung compames at Ottuwa,  Should the till pass
the Legidature. as 1115 beheved 1t will, the anzigamation will go into effect
on the first of June next  Itis reported that Mr. Berkley Powell, the pre-
sent matiger of the Standard Electnic Company. will in all probatnlity be-
come the manager of the new concern, It is also said that a decision has
been come to that under the amalgamation. the cost of lighting shall not be
increased, but of possible reduced,

- - JOHN FORMAN - -

650 Cralc

STREET -

- MONTREAL

+veo AGENT IN CANADA FOR. ..

The Edison & Swan Electric Light Co., Limited,

London, England,
MANUFACTURERS OF ALL KINDS OF ELECTRIC APPLIANCES

Crompton & Co., Ltd., Chelmsford, England,
MANUFACTURERS OF DYNAMOS, MOTORS, ARG LAMPS, &C.

d L
Crompton & Howell Electric Storage Co., Ltd.,

Lianelly, South Wesles,

STORAGCE BATTERIES

The Hungarian Incandescent Lamp Co., Ltd.,

Budapest, Austria,

INCANDESCENT LAMPS, ETC.

|
|

TORONTO ELECTRIC MOTOR CO.

Dynamos ... Motors

Ahe LAMES FOR O INCANDESCENT ( URRENT
KEPUKING A SPECTALTY

107 Adelaide St. W. - Toronto, Ont. .

ELECTRIC
WATERWHEEL
GOVERNOR

PATENTED.

Vanations in speed de-
tected by fast running.
sensitive Governor Balls.
Gate movement instantly
set in operation by clec-
tric current.  Quick and
pow erful action,

Write for particulars

WM. KENNEDY
. & SONS

0.cen Sound, Ont

Pieaso montion the CANADIAN ELECTRICAL NEWS when-comapondlng with Advertisers
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' SPARKS.

The Brantford Electnic Light and  Power Company have several times of
late suftered damage bv reason of floods. On the 6th of March, part of
their embankment was carried away, and for a tme the total destruction of
therr plant appeared to be unninent.

_ Application is being made for incorporation by the T. W, Ness Electnc
Company, of Montreal. The apghcants are Messrs, ‘1. W, Ness, T\ H,
Davidson, J. L. Rankin, J. E. Adams and M. W. McLaren. ‘lhe capital
stock of the company 1s to be $250,000.

‘The shareholders of the Montreal Street Rallway Company  have resolved
to increase the capital stock of the compiny from $2,000,000 L0 $4,000.000
and have empowered the directors to issuc new bonds for this purpose at
such times und in such amounts as they may see fit.

Messes. A Al Wrght & Company's electric highting station at Renfrew,
Ont..1s said to be one of the best arranged and kept in Eastern Ontano,
everything about the place being maintamned 1n a condition of perfecy clean-
liness  The credut for this s largely due to Messrs. John Stuart, Wm,
Wherry aned Howard Wright, who are 1n charge of the stauon.

Messrs. Lows Cote, Paul Ryan, Jean Baptste, Lalime, and Jean, T.
(Godbout, of St. Hyacinthe, Que., and Antoine M. Morin, of §’ans, are ap.
plymng for incorporation as ** [.a Compagnte des Bouvoirs FHydrauliques de
St. Hyacinthe *  The object of the company 1s the production and sale
of higlit, heat and motive power produced by electricity. The capital stock
will be g50,000. The gentlemen above named will be the first directors.

A company is being formed to utilize the Falls at (_Jh.\lc.\u Richer for the
purpose of supplying electric ight to that town and St Anne de Peanpre.

A il has passed the Ontano Legistature, which gives the London Street
Railway Company o thiety three yeast' franchise over the streets of the
village of 1.ondon West,

The Bell Telephone Company will establish a new central stanon at St.
Roch, a suburh of Quebec aty, and hive had  plans prepared by the local
manager, Mr. Dauphin, for a’ new building to e erected at the corner of
Caron and Charest streets for the purpose,

At a special_meeting of the sharcholders of the Merchants' “Telephone
Company, of Moatreal, the directors were authonzed to dispose of the
balance of the capital stock of the Company, amounting to ¢20.000  It1s
stated by the President, Mr. . X, Moisan, that the company has no mnten-
1ton of selling out to the Bell Company.

The Brockville Gas Light Company s applying (0 the Ontano Legisla-
ture for authonty to change the name of the company ta ** 1 he Brockville
faght and Power Company, Limited,” to incrense the capital stock to $250.-
000, and to make the charter of ncorporaion, which expires i nine years,
perpetual,

Applicanon will be mgde 10 the Donnumon Pariament for an act to
corporate ** ‘The Dommon Gas and  Electric Company.”™ with headquarters
at Winnipeg. The capital stock of the company will be §:.000.000. ‘I his
1s said to be the first step toward the consolidation of the Winmpeg Street
Railway and the Manitoba Gas and Electnic Light Company.

HAWORTH BELTING CO.

MAKERS OF ALL THE WIDE DOUBLE LEATHER BELTS

Used in transmitting power for the

TORONTO, HAMILTON, BRANTFORD, KINGSTON, PETERBbRO’, WINNIPEG,
and VICTORIA, B. C.,

ELECTRIC

RAILWAYS

OFFICE AND FACTORY: g AND 11 JORDAN STREET,

TORONTO

THE CANADIAN LOCOMOTIVE & ENGINE CO., Ltd.
ONTARIO.

KINGSTON, -
MANUFACTURERS OF

Locomotive, Marine and Stationa

THE
HAZLETON

. -
ARMINGTON & Stms’ Hicu SpEED ENGINE FOR ELECTRIC LiGT PLANT. ETC.

NOTICE.

The Canadian Locomotive & Engine Co.. Limited, of Kingston, Ontario, ha-e the exclusive license

for building our Improved Patent
aished by us with drawings of our latest improvements.

PROVIDZNCE. R. 1., Nov. 18th, 1889, (Signed)

ary Engines

igh Speed Engine for the Dominion of Canada, and are fur-
ARMINGTON & SIMS,

BOILER.

The
Handiest,
Safest,
and
Most
Economical

g Boiler.
“OYCLE” GCAS ENGINE

IMPULSE EVERY REVOLUTION without
a sepasate pump. NO SLIDE.

o

Descriptive Catalogues of the above on application,

Pleases mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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MOONLIGHT SCHEDULE FOR APRIL. PERSONAL.
At the recent annual convention of the National Electric Light Associa.
Day of Licht Exunguish. | No- of tion of the United States, held at Washington, Mr. Fredenc Nicholls,
Month, LA Hours. manager of the Canadian General Electric Company, was elected to the
office of second vice-president.  We congratulate Mr. Nicholls upon this
i .M. H.M. 9.40 ition of his ability, and the Nationnl Association upon the wisdom of
. . its choice,
! - I M. 6.50 AN 430 9.40 We learn that W. A. Johnson, for ten years General Manager of the Ball
2 { .+ 0350 v 430 9.30 Eilecirie Light Co., Ltd., of Canada, and who has since the sale of the
H «  7.00 “ 430 Q.30 Ball factory to the Canadian General Elecric Co. acted as general agent
3 , w700 w330 9.30 for the latter, has terminated his engagement with said company, and will
5 . w  7.00 w430 9.30 enter into business aguin on his own account and engage in electric con-
o . . %.00 o 430 9.30 tracting, engineeting and installation work.
; Tt e ——
" .00 " .30 .40
g I " ; 00 " :-10 330 The cltizens of Belleville, Ont,, are agitating for an electric railway. The
) ' \ " 7‘_0 w  3.50 (). 30 Mayor estimates the cost of construction at $24.000.
2 AL o W 130 | si0 We bave received fiom Mr. C. W. Chadwick, of Rat Portage, Ont. ,
¢ | i ’ ' samples ot white mice of excellent quality from deposits recently discovered
13 » 1o v 450 5.10 in that locality.
12 i w1140 v 450
13 e e w50 )
14 AM. 12,30 o e | 420 ]
15 w130 w450 3.20
16 ! w230 v .50 2.20
17 { 2,50 " §.00 2.10
18 . l No hght. 50 :!g;:l. o OF CANADA, LTD.
19 . No lyght. No light,
0 . . No hght. No hght, ... MONTREAL
2 Coe. P. M. 7.20 P. M. Q.40 2.20 MANUFACTURES AND HAS FOR SALR XVERY DESCRIFTION OF
22 m 7.20 w1010 2.50 and
3 v 720 | w oo | 330 TELEPHONIC t:o- ELECTRICAL APPARATUS
2 w  7.20 w1150 .30 :
3 Lol | awire i NE_MATERIAL AND SUPPLIE
0 v 7.30 w 12 ! s50 Will furnish tenders for supplying Warehouses, Public Buildings, Hotels,
27 . 7.3 W 150 | 620 and Dwellings wi
28 730 w230 7.00 PRIVATE AND L.OCAL TELEPHONE SYSTEMS,
2 v 7.30 w310 7.40 BURGLAR ALARMS, HOTEL, ELEVATOR AND
0 . | w 7.3 w300 8.30 OTHER ANNUNCIATORS, HOTEL ROOM AND
I FIRE CALL BELLS, ELECTRIC BELLS, PUSH
......... BUTTONS, ETC. . .. .. .. ..
Total, 169.00 Will also furnish tenders to Cities, Towns and Vilages for FIRE ALARM

AND POLICE PATROL SySTEMS.
Catalogues will be furnished on applicat.

SALES DEPARTMENT :

MONTREAL:

Bell Telephane Buildiag,
367 Aqueduct Street.

The Council of Nanamo, B. C., Is considering the purchase of an electnc
hght plant,

TORONTO:

Bell Telephone Building,
37 Temperance Street.

HAMILTON :

Rell  Telephone  Building,
Hughson Street.

ROBIN & SADLER

v TSPECIALTIE 5F ! OTTAWA
A Bell Telephone Building,

@‘Wﬂm ROOE BELLRS shohone Buiing

SNMITFLAL QUEBEC:

A TURONT

Bell Telephone Building,
St. John and Palace Streets.

WINNIPEG:
Forrest Block, Main Street.

THE EXAGT ARG LAMP

NON-MAGNETIC

coo.FOR. .,
Direct-Incandescent or Alternating Circuits.

IT IS WITHOUT A COMPETITOR ON ALL CIRCUITS SINGLY OR IN SERIES.

It 1s not affected by the flashing of machine.

IT CAN BE REPAIRED BY ANY ONE.

{t is much more reliable in action and would save the cost of patrolmen.

The eneigy expended on the electro magnets’ mechanism to operate most arc
lamps s uulucg in THE EXACT to enhance its candle power. Its resistance is lower
han any other lamp.

By using this lamp all the requirements of a city for power arc and incandescent
lighting may be met by an altemating plant, thereby saving cost of direct generators,
engines, shafting, line construction and maintenance of same, thus reducing the cost of
installing and maintenance nearly fifty per cent.

One lamp can be bumed on a § light transformer and from 23 volts up.

It will pay you to destroy your lamps and

veadendigarises ”

To Electric Lighting couwames_'purchase direct from us. .. . ... ... ..
The Gurney-Tilden Go., Ld. | “T'HE EXACT ARC LAMP CO. 0 canann NS
Sole Manufacturers John 8¢. North, HAMILTON, ONT. . =FE 0

under the \WW. E. lrish Patents

For indoor lighung,

CORRESPONDENCRE SOLICITED.
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THoMAs AHEARN. W/_\BREN Y. -S~OI’I-ZR.

Contracting Electrical Engineers
ey ey ey

AHEARN & SOPER

OTT A WA, ONT.

CANADIAN REPRESENTATIVES OF THE

Westinchouse Eeerric & Mre. Go.

STANDARD

D —

RY MOTOR

Railway Managers who have had practical experience with our Motors and Generators pro-
nounce them the Best in the Market. They embody all the requirements demanded by
electric railway practice.

gj’icienog, Durabili_tg, Easg_ Operation,
Least Cost of Repairs, Noiseless in Use,

and Perfect Mechanical and Electrical Construction.

NOTICE The Westinghouse Alternator is the only 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 iron clad.

FOR ESTIMATES AND FURTHFER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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(LIMITED)

MONTRBE.ATL

... MANUFACTURERS OF. ..

STRICTLY HIGH GRADE |
INCANDESCENT LAMPS

We can supply y_pu_lqi_t_h a fully__gp_x_aranteed

“\

lamp in any candle power from 5 to 500 c. p,

in any voltage and to fit any socket. .. ..

WRITE US FOR PRICES AND FURTHER INFORMATION.

Pléas-; mo-nilon the éAN;l')-i-/\l.\i-E'L—E—C‘TRlCAL NEWS when corresponding with Advertisers
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HOBB ARMSTRONG AUTOMATIC

ENGINES

SIMPLE and COMPOUND,

‘I'hese Engines have the most simple and most
pe-fect fly wheel governor i use,

ROBB ENGINEERING CO., Lro.

Amherst, - Nova Scotia.

The Canadian 0fce & School Furniture Co.

PRESTON.,
‘OIYVINO

'TENDERS WANTED

A Weekly Journal of advance wforma.
tion and public works.

The recognized me(hum for advcmu
ments for ‘‘lenders.’

CANADIANTCONTRACT RECORD*

ONTO

Ifyouwantto . . . . &

SELL
ANYTHING

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

ANYWHERE

in Canada, you can reach them
through the

CANADIAN HARDWARE MERCHANT
J. B. McLEAN CO,, Ltp.

PUBLISHERS
10 FRONT ST. E.

TORONTO,

THE STEAM BOLER & PLATE GLASS INSURMAGE GOMPHNY

Head Office:

DIRECLORS
LONDON.
John Morneon, Fag
Diercrars 1. 1. Purdom, Esy
E. Jones PPulk, Q.C
President.
F. A, Fitegeaald, Esq. JAMES LAUT,

Vice Presudent
AANAGER
Hon. David Mal s M ™.

JOHN FAIRGRIEVE Chiof Inspector.
Full Government Depasit.

J. H. KILLEY, Consulting Engincer.
Subscnbed Capital, $200,000.

Hill Patent Fricticn Pulleys

AND GUT OFF GOUPLINGS

For Electric Light Stations and all purposes where intermittent power is required.

MiLLER Bros. & Toms,

(Succassors ta Miller Rrus. & Mitchell)

Toronto Office : 74 York Street. MONTREAL, QUE.

ESTABLISHED 186G9.

VULCANIZED FIBRE (0.

SO1.E MANUFACTURERS OF

In Sheets, Tubes, Rods, Sticks and special shapes to order.

ESTABLISHED 1873,

HARD VULCANIZED FIBRE

Colors, Red, Black and Grey.

SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DFEI.

OFFIGE: 14 Dy ST1., NEW YORK.
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ﬂ w HENDERSON Manufacturer_and contracwr EL[GTB"}A]_ SUPPUES

... ESUIMATES FURNISHED FOR. ...,
Wiring and Installing Complete Electric Plants
Exrtrivisar Areagvits, Mopets, Pari gNs.
;ll‘l'(nlk\l: \\(ln.f\\n-lr’i\l:.\'\xf-l: ((D;’“\‘l’:.l}\‘l|\“,llb(:.l\'l.l'\(lff~l!. I -4'4- Bleury Stl eet . .. .. ..
StoracL Barrrkn s, Doctors axp DENDsiS Enrcirie st (CORNER JURORS)

APPARVIUS AND MACHINT RY

EI1CIRIC AND Gas FINToRis, A -
BUCKEAVE INCANDESCENT AN, M O 1\ ’I I{ I::A I

SOMOFE'S FANCY AMND MINIATURE INCANDESCENT Laves,

STEAM PIPE anp BOILER GOVERINGS

[ ]
Asbestos Goods Steam Packings
Cotton Waste « Gaslkets, &c., L.

LARGEST AND BEST ASSOR 1M NT 1IN CANADA,

Ganadian Mineral Wool Go., Ltd. - 122 Bay Street, TORONTO.

Telephone 23786.

LONDON MACH:INE TOOL CO.,

LONDON, ONTARIO,

\lA\UFACIUl\FRﬂ oF

Machinist & Brass Finishers’ Tools

A B, WILLYAMS, General Aqgent, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBOROUGH CARBON AND PORCELAIN CO.

.. can furnish them equal {0 any in the world, as they are....
MANUFACTUKERS OF

Carbon Points for an systems of arc Lignt, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORCELAIN FOR ELEGTRICAL AND HARDWARE LINES.

AaeBELTING

760 TR STREET THE J. G. MCLAREN BELTING GO. MONTREAL

Telephone 43

The Imported

English Liquid Vegetable “ Anti-Scale”

ce . INTHE ...
BEST BOILER COMPOUND - LOCOMOTIVE. MARINE and STATIONARY BOILERS.

Eficient in sty working without injury to the boiler plates and tubes,
Tarasy PREVENTIS St L0 REMovIS INCRUSTATION, CORROSION AND PITTING ... PRESERVES THE PLATES AND TURES
PRUAVENTS LT aRAGE oF BED Taprs WATER GAUVGES, 121C

This compound s purely vegetable, proves reliable, and worthy of use by all engincers,
Used in Great Britain and the Colonies,

TOIIS INCITEENCE, AND EVLRY INFORMATION CHERRFULLY GIVEN ON APPLICATION TO

S, BPUGH

(Agent for John C. Taylor & Co., Ltd., Manufacturers, Bristo), England)

430 Richmond Street . . . . LONDON, ONT.
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