Technical and Bibliographic Notes / Notes techniques et bibliographiques

The Institute has attempted to obtain the best original
copy available for filming. Features 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 of filming, are
checked below,

/7
‘/ Coloured covers/
Couverture de couleur

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 bleue ou noire)

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

‘/’Bound with other material/
Relie avec d'autres dotuments

Tight binding may cause shadows or distostion
along interior margin/

La reliure serrée peut causer de I'ombre ou de la
distarsion le {ong de la marge intérieure

Blank leaves added during restoration may appear
within the text. Whenever possible, these have
been omitted from filming/

il 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 eté filmées.

Additional comments:/
Commentaires supplémentaires: Various paginas.

Thus 1item s filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.

10X 14X 18X

L’Institut a microfilmé le meilleur exemplaire qu'il
lui a 616 possible de se procurer. Les détails de cet

exemplaire qui sont peut-8tre 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 endommageées

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

“Pages discoloured, stained or foxed/

Pages décolorées, tachetées ou piquées

Pages detached/
Pages détachées

Showthrough/
Transparence

AN

/ ‘Quality of print varies/
Qualité inégale de !'tmpression

Continuous pagination/
Pagination continue

tncludes index{es)/

Comprend un (des) index

Title on header taken from:/
Le titre de I’en-téte provient:

Title page of issue/
Page de titre de la livraison

Caption of issue/
Titre de départ de la livraison

Masthead/
Génerique {périodiques) de 1a livraison

2X 26X 30%

12X 16X 20X

28X 28X




'I \'ﬂ \Y 4 \’I \'l %\ —————-—-———————-1—————-—-——-'-—-—- 'l \'l "’ \'l \" \‘ ‘
s s s B RYAYAVAYAYA -

.,

D SERIZS, VOL. XV.—No.6. PRCE o con
b suung. VOL. Vili.—Na. 3. JANUARY 1898 E 1o CENTS

W. A. JOHNSON ELEGTRIC CO'Y

1834 Xing St. W., TORONTO
Phase or Single Phase Slow-Speed Alternating Cur-
TR bt Generatoes for Light and Power—50 to 1200 h.p. !| Manufacturers and Contractors
Alternating and Direct Current Motors. ; for Complete Installation
lul}lpo}%r ]{)tllrectRCt{frent Gege!r;ators—ss to 2,000 h.p.— | ————nn
or Lighting, Railways and Power.
 Walkor Spring Mounted Rallway Motors 25. $0. 50, 75. WAGN ER_TRANSFORMERS

100 and
Manhattan Enclosed Arc Lamps—(One arc lamp across 110 "0“ NOT THE CHEAPEST, BUT THE BEST
| Competitive Tests prove it the closest regulating, most efficient and

circuit bums 150 to 200 hours, consuming only 12 inches of solid “
Keystone ncandescent Lamps. Iron Clad Rheostats. most durable Transformer made.

STANLEY TRANSFORMER8

The ‘S_t_@nda,rd og the World for

incandescent Lighting Operating Motors
Arc Lighting Power Transmission

INGREASE DIMINISH
STATION OPERATIRG
CAPAGITY EXPEHSES

We furnish a Guarantee of the EFFICIENCY and REGULATIN of each Transformer
and will Insure them for one per cent. per annum.

THE ROYAL ELEGTRIG GO,

MONTREAL, QUE. Western Oice— TORONTO, ONT.



It CANADIAN ERECTRICAnR NEWS January, 1868
ROBERT A ROSS E E. BU(;INR K. Piurttrs, President. Joun CarroLL, Sec. and Treac

caeigap e | E(GERE ., PHLLIS ELLGTRIGH WORS

Specificatlons, Dlans, Supervision, Valuation and LIDMITED

R AR AT ey MONTRE»HL: GANADA

/, D 1D I FLECTRIC Wit

FIRSTBROOK BROS.

King 8t. East, - TORONTO Electrie Light Line Wire
Incandescent and Flexible Cords
MARUPACTURRNS OF
TOPPINS,
SIDE-BLOCKS :
avp CROSS-ARMS.

Americanite, Magnet, Office and

) <,
WRITE POR PARTICULARS, Annunclawr Wires

Cables for Aerial and Underground Use,

._\_.\ B ‘!
|IGARESEEN, [odMDS i e e o o, v,

Chicago Store: F. E. Doxonor, Agent, 241 Madison Strect.

- ELEGTRIC REPAIR & GONTRAGTING GO0.

Wo have a lot of 8 1o 32 C. P. Lamps in 621 Lagauchetiers 8t., -
Edison, T-H and § M Base, which we will ELECTRIC APPARATUS OF ALL XINDS BEPMRED 0' T“E SHORTEST NOTICE
sell away below cost, owing 1o change in - T.& 1. Avc Armatures o Specialty W Annatures Rewouhd for all Systems.
business and to close consignment, GEO. E. MATTHEWS, Manager, ° iy . —_—

10 yeara Foteman of the Royal Electric Co. Armature Winding Department,

Write for quotation, stating

meeses e \WESTON ELGRICHL INSTRUNET GO
JOIN STARR, SO & GD. vwren 116:120 Willam Street

NEWARK, N.J., U.8.A.
&
Electrical o HALIFAX, N. S. - ESTON STANDARD PORTABLE
Contractors -

Direct-Reading

VOLTMETERS, MILLIVOLTMETERS,
VOLTAMMETERS, AMMETERS,

Rqual to the Best |
Hatr Tax Price

sandard machines. MILLIAMMETERS, GROUND DETECTORS asp
THE EMPIRE | CIRCUIT TESTERS,
e Sasm OHMMETERS, PORTABLE GALVANOMETERS

Send for testimonials Our Portable Instruments are recognired as THE STANDARD the world oret
The e Weaton Portable Galvano- Our STATION J\\l\lBTFRS and VOLTMETERS are unsurpassed in paint
'lllllls lm co meter—for Bridge Work. of extreme accuracy and lowest consumition of energy.

Montreal, P.Q.

Robb-Armstrong Automatic
Engines

Centre or Side Crank. ¢ Sizes up to 700 h.p.

TENDERS WANTED

A Weekly Joutnal of advance informa.
tion and public works.

The recognited -Odmm for advertise-
" ments for * Ponders.”

-CANADIAN CONTRACT RECORD
TORONTO.

INTERCHANGEABLE PARTS

. (2192997
Hyouwantto . . . . . e XAt
SELL i WL R LARGE BEARINGS
ANYTHING ST ¢ RV VY
to the wholaesale and retafl hard- e :
ware merchants and manufac- . B SIMPLEST AND BEST GOVERNOR

ANYWHERE

in Canada, you can reach them

through ROBB ENGINEERING CO., Limited.

TARE CANADIAN

HARDWARE AND METAL MERCHANT AMHERST, N. S.
MORTREAL and TORONTO WM. McKAY, Seaforth, Ont., Traveller.
Circulates ia Kvery Iroviace.

Pisase mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



CANADIAN

v

ELECTRICAL NEWS
=

AND

Steam Engineering Journal



CANADIARN ELECTRICAL NEWS

Page
A
\rc Lamp, New 9
Awnguaiot .leum: Light l‘lnm the 78
Arc Lamp, banclosed, Smgle Globe :‘g
Acatylene Gas 4%
\cetylene Gas, ’nfcguauh Ar.aum 40
Acctylene, Dangers of 83
Acatylene Gas, Harards of 159
Acnateoag, F. C. 93
Arc Lamp, the, lm.w\emeuls in 2272
B
ell, \\'il!iam. the late 12
U Vel pany’s Ass !
8y the Way 2
Meitish Columbia Elctlnc Railway Comnpany g

Bowman, tred A,

Roiter (_ompwmla Qumum ot
Belt lelo{'honc Comjpany s Long l)mame Line 106
Renwne, 118
Wailer Kxplosion at Sveamore . T z:

Itelts, Selection, Handhing and Care o! 1

Ruthier Calotum (‘mbldegl atent, Cancelled 197
Rehing, Loather, Coment tor No 1e-vi
Reltsop. Notes un 219
liare Wites and Altesmating Cunents 23¢9

C
Carrouve and Scale- l-omung Ageats in Ualer Feed

Waters 8. 28, 43 o;. 8¢, 109, 155
Charnbly l’oucv l'lam
Cheap .
Comumer. Can\ulunz Pngnnuv and LK lccmml

Manufacturer, Rolatiuns Hetwcen - 32
Chatham Mumcipat Lighung Plant . . 3:
Cast of Llectnn Pawer, the, Matters Aflating
Convenion of Wasve Force 1nto Moechamal Force 64
Colputt, H. 8¢
Caompetent ls‘.l«!mnns. hmpln) ment of 82
Car Lizhing - B3
Caal Consumrion 84
Calle, New, Across the Gul( of (-mgu 89
Cataract Power Compuny's Works, Inspection of g4
C.P.R. Caldes in Britsh Columbia 103
Central Siatiors a< Fire Riwks 138
Convention Vapens, C.H.A., Authon of 110
Canadan Psnfic Railway ‘Ce mpany's l.ong Dis-

tance Copper \\'"e 13
Camp, W. J. . . FT
Conventioty Echoes . 18
Canus Wilson, C AL, 154
Croftap Stomge lhuo? the - No g vi.
Central Seatinng, Day Load for 16t
Compwessed Aur Plant at Ainsworth, It (.. 176
Compeiition 1n the Elactrical Field 138
Copprer for ‘T ransmisston Cinusts, Cont of 197
Canadian Marcrials 199
Cydle Curve Recoeder, Adternating 200
Canadian Eloctsioal $tudents’ Competition 208, 738
City Blectricians, Appointment of 216
Coals, Efficiency of 26
Caaract NMower Company, of llanuhon 233, 236
Central Station Management - 237

D

Dwagin, 11, ¢° ('mphmenury lhnqu:l 1o 1
hovel Heoat Motor [$)

Idaver Muonwipe! Electric ham\rl)‘

Infanitics Encountetod by Central Statwn Men,
How ta (hercame Same of Them sa3

$iedivery Wagon, Electan 1927

E

Valucanionat Depastmont
11ded and Sheat Cinumnts 113
Deop in Poatontial and Nss of Leads fot \!uauple

A Connections 34, 8%
Thtee Wite System oo
Ahcematiog Catrcan System w©
Hone Power Cakcutations 9o
Cakulation 0! Worl [hane Uy Tumpe <4
Stre qth of Stays and Flat Surfaces (1)
Servnztd of Bole Y
Heqavot Site of luds in Curcalay MMy v

Deotatmninaiion of the Moan Prewsurr Throughout
the Saruhe When Uung Steam )upumwly 22
Kevoomy in the loiler Raam 182
Keap wation and lhc Ramag of Steam 1n ltodm %

Hrratnen $. 100
et Catn v &rtel Railways "
Flotnaal Expoutinn in 4 "
Flencity in Mader.. Rai m:s (3
Lagwes, Felt Mats for *

Wactrical Asovastion, Camdm- 0 44. 30 $1, V. 120
Hlounoal Aonaation, Canaduns, l“mc«dm;s of
Highh Annual Convention 121,108
Flectrical Undertalmg, Gigantic o
Eaperimeaty, lmportant, Some 1
Hlectric Jaghting fos Profit . A

Page
Kngineers’ Examination Questions . 49
Eaginecung Society, New - . 53
Electrion! Interests, Amalgamation of 59
Hngineering Society, Royal Kleaitic - w9
Electric Radways and Bicycles - 24
Klectrical Association, Ottawa 7

Hlecwrical Association, Maritime 59. &8s, 187. 199
Electrical Aswocistion, Masitime, Com:uuon nf )

Electricity in Mexiro - og
flectric Konds in New York . !
lectrical Conventions in Chicnge - . 108
Electrical Poawer Transniissions No. é-iv., 163
Flectric Utilizatinnof Water Voners . 39
Haperiences of an Inspouof . 145
Ele-tro Mctallurgy - - 159
filectric Heating and I1s a\pphauom 102
Eloctric Lichung of Railwsy Cans 198
Flecteien]l Work in Winnipesz, Inspection of 212
Flectsscal Water Power Duglop«ncms 217
Engmcering Notes . 21}
F
Forestees” Tomple, Steam and Electric Plant at 6
Fenclon Falls hl«mcal ‘Teansmussion Scheme L1
tan Moinrs . B TLY
Freight T nmpouanon l‘mb!em. the 158
Freehald lLoan (_ompan) » lhnldm;.. Pngmcdm:
f'lant in 234

G

Gravenhust Lighting Jlant, the 4
Generatars, Direct Connected, for Railway Woxk 22
Greates Britain Eahilation, Proposed

Gas Pogine, Nnrthiey 88
(.on§ Buoys, Hcc!uc—:\u(hble e \':sual S:gmds 206

Gas Engine, the 20
Getesators and Motoss, lhgh Clas\ - - 244
H
tlolgate, Henty - . . 28
He Knew It Was Her - . - 38
Herdi, 1. A, - . 27
Hamilion Street R:nlua) . o
Hosmer, Chae R. - - . 113
Hull Electric R’""“X the - 169
tHamilkion, Lightog Mant for, Reprm on 210, 212
1
1fluminants, Compantive Efficiency of B 27
lingroved Conditions -3t
lmhnxor, the so

Institnie of Conc\;-ond:ncc Imuumon. lhe l-lec

trical Engineer No. 8-iv.

J
ones Underfeed Mechanical Sxolcr - 10
enkins, B. O, - BT Y
ubilee Shaking Grate . 119

Reating, K. 1. . . 21
Kootenay Power P'lany, " Progres of 2
k.u:slcy Water T ulx Sican !o-ler 23, st
hent, James . s

L

legal 18, 18, 1to. No. 11-iv.
1<tter of Thanks . R
Lamgr, Kfhciency of . . 8
Long Divance Tran<mision . . .sg
London Sircet Railway . 226
|
Magog, Que-y Municipal Lt‘hlmg Plant at . 12
Moonlight Schedule 14, :9. h o.ag-w + 79, 116, 154,
Nao o, 234
Mica Prdaction in Canada 23
:hchmo'r wd Speod o( .2
fotony, ue a . 9
Mot I-;xcq tency of as
Municipal Ownerip v, Pﬂ\:xe Coqvwanms 61
McGilt Univenity, Montreal, tlectral Plant in
Macdonakd l“ngm«nn: Ruildiog 38
Municipal Contred . 83
Miing, Klectnical Ay uuu for 84
Mumfond's Improved | - . 87
Moseley, Chatles . 183
Mountain Raitway, \o\gl 29
Meatreal Conespondence 712, 934
Machinery lteazings . - ng

New Westminster, B.C, \lonmpl Electue Light

Phm - R
Novel ldea - \o. &iv.
Niagnra Power, Cost of . 108
Ness, Mclarco & Baze, )lonunl - 240

Tage
L]
Ohin, Value of, A New Determinatien of "
Oits of the Kugine Room 74
Onawa, Electric Lighting l-ran:hw: at W
Uwen, k. 1., Professor %
P
Penny Wise and Pound l-oolnh
Poat Fuel 13, xt
Patents, Camdun, thcm 13, Bv. 215, Now 1ty
Petsonal 13, 3¢, NO, 4eive, SQ\No. v, \\9. m
Publications , ‘25, 118, 182, 208, No, 11-iv, No. 124v

Parliament Ilmhlu:p. lectrical Apmmlus for »
Power and ‘Veansunssion Kinks

Private Laghtin J. and Power Compame*. Rights of i«
Pure Water and New loilers '
Poles, Rals and Wites, Asvesument or . 1
Power for (mueialmf Flccmcuy. Cast of
Proper Methods of 1 Iumuuuon. Linpurtance of 13
Patent Rights . ho. 7av., 100,18
Paase Transformers . C

Q

Questions and Answers
tJuebed Divrict Rmhﬂr

14,083, 22
Quimby Screw Pump, t 3

n3e

S

Seale and Feed Water, Sam )lcs Wanted fl
Steam Engine Governor and lts Regulauon. the s

Streer Car Motors, Operation of 10
Street Railway Bonds, Guarantecing n
Stmoke Consumers, Decivion as to . . 3
Smith, Alfred T, 1]

Stationary Eogineers, (,anadum :\s.\ocunnn o 14, %,

0, 84, 160, 180, No. 104i.

Qlauntmry l‘.ngmevrs. Tvelﬁh Annual Banquet
228, 2

Stationary !‘.ngm«rs. Omano A\socuuou No. tn’v‘

Steam Engine and Boiler, New Combination of 7

Steeet Railways, Power for 3t
Steam Engine, the, Historical Chapter on PR )
Steam vx. Heat Engines - [
Steam, Condensation of, Somne Fxpenmcnu on 4]

Steam and Water l'o\vcr. Conunnu\t Advunu;cs

of ]
Switchboard at School o( l‘n.cuu\ Science. Toroato @

Sutton, Wm. n
Supply House, An Up -to-Date s
Storage Hattery hqurpmcm lmpto\td - 1d
Steam End, the - :,:

Storage Rattery, the Fulure of
bp«:xﬁauom for Fl«:uu: Plxml fos Cuy of inodm.

185, 204
Sc!leﬂ'u Recordmz Watt Me(er, Vew ]
Short.Sighted Methods T,
Specifications for Blectric l’hnls 1
Steam vy, Electric Railways - )
.aupply Catalogue, An Excellent - No 10
Steam Engine, the Oldent . ns
Specimen of Municipsl Tactics . 293
St. Thomas Street Railway . W
Steamn Boilers and Frost . - 240

T

'loro;x!l: Electric Light Com[unys Altetnatieg

Toronto Suul Raxlu-a)- Comp-ny ;\nnu;l Meet-

ing ol k]
Toronto Flcclnc Lizht Comxnn), .\cw \\oth of ¢
Telephone Compamc.‘. Legal Rights of .
'l'e!c:phma’I long l)mmee, in Canada . 61

ilway ys A t Case 3
Technical School, 'loromo, Examinations &
Tranways, Calle vs. Electric . $3
Tra Fifty Th Volt . 2]
Townslcy, Jow sl - ns
Telesraph 1n l!nm.h Columbx’. the - 1§t
Toronto Exhibition, Electrical Exhibit at 2]
Transmivion Scheme at Grand Valley P
‘Traction on Steel Kails, Electric . s

U

Unoonscious Ownership of an Important Key, the  14s

w

West India Electric Company, the 8
Water Fower. Ecunomy of o
Winfield, J. W, . W
Mar F.ag \lnne. the, Electrical Awamu; for 1
Wireless Telegraph, the Mooted 93
Wilwon, James - . e
Wave Motor . . 188
Wiring Rules - . ) ]
Witing Office Umldmgt W

West Kootensy Iower and l,:ght Com;-ny Loog

Divtance Transmision Plant of 105 1%
Water Powers, Development of . an
Witeless Transmiasion . . 213



janunr)- 1898 CANRDIAN BLECTRICAL NEWS

@~[‘\CCORIT\ICK TURBINES~@

State your Bstimates
Requirements Furnished for
Complete
" Power Plants,
sead for and Results
Catalogue Guarantesd

Represents a pair of yo-inch McCormick Turbines with Governor and Fly-Wheel forjtegulating speed.  The
Turbine Shaft is direct.connected to a 350 kow, Generator.,

Four Outfits like this, developing $.000 h.p., and one pir of <1 inch cf 1,350 b.p. l’umuhe\l the Sacramento Elettsic, Gas & Railway Co., Fatsom, Cal.
oner is lnmmllle\i 23 miles.

S. MORGAN SMITH CO. - YORK, PA., U.8.A.

~ GEORGE WHITE-FRASER ~ *sv JAMES MILNE ~ee

Mem. C:m. Soc. Civ, lng Late Gen. Sup't, Toronto lm.'mdcs

OUNULTNG ELEGTRCAL ENGONER |~ constirme excmeen

Must. AM, Inet, Buxc, Exc,  Muxm, Cax. Soc. Civ. Bxa.

Advice on Management of Ceatral Stations; Plans, Esti- Plans, Specifications, Superintendent’s Advice, Estimates on Steam,
mates, Specifications, Construction, Alterations, Exten- Hydraulic and Electrical Plaats, Sl’“' i Mac h"‘“‘) designed.

. . SPECIALTIES : Steam and the Steam LEugine, including evapor:
s ts—Steam or Water Power and Electric Plants, -ugine, K pora.
mons, Tes ¢ tive tests, efficiency tests of Steam, Hydraulic and Electrical

Plants,  Central Station Management reports cavefully pre-

18 Imperial Loan Builaing pared.
32 Adelaide 8t. E. - TORONTO | Omce: 80 Canade Life Buildin¢ - TORONTO, ONT.

For those wishing to do business in the electrical
field an advertisement in the Cavabian EvrkcTricar
News is a paying investment. Worite for terms for this
destrable space to C. H. Morrtimer, Publisher, Con-
federation Life Building, Toronto.

e Goldle & McCulloch Co.

IV LIMITED

MANUFACTURERS OF

Flowring Mills, Aro e Feee
the Most Complete Stvle of Modern
lmprovement.

Woal Machinery,
Wood-Working Machinery

Saw Mill, Shingle and
Stave Machinery,

Firs and Burglar-Proof
Safes'and Vault Doors.

IMPROVED

STEAM
ENGINES

BOILERS

SPECIAL ATTENTION caliedtethe «WREBSLOCK '’ IMPROVED STEAM ENGINK.

alsothe ** IDBAL ** RIGH SPEED EWGINE, cut of which appears above, as being Un- ‘{. ‘ A LT O N T
equalled for Simplicity, Bficiency asd EBcosomy in Workiag, and Bspecially Adapted ’ o
for Bloctric Lightiag, Strest Ratlways, Bt

Thg ** lpear” Hicu Sreep EsciNg, DIReCT-CONNECTED.

igase inention the CANADIAN ELECTRICAL NEWS when corresponding vith Advertisers



CANADIAN ELECTRICHL NEWS January, 158

The “ﬁy Electric Motor Go. Makers of . . .
High Grade Dynamos and Motors for all purposs

ELECTRO-PLATING DYNAMOS . . Electrical Repairing of all kinds promptly attended to.
STORAGE BATTERIES © 32 and 34 Bay St. Novth,
TRANSFORMERS, &c. HAMILTON, ONT,

S TEAM PUMPS

P ¥ simers { For All Duties

TRIPLEX

NORTHEY MFG. GO., Limited, TORONTO
The Laurie Engine Go., Montreal

SOLEB AGENTS FOR PROVINGE OFr QUEBRG

- »

KAY ELECTRICAL MFG. CO.

thefuture T il conduct its Ha‘milton EIGCtP ieal
Manufacturing Co.

business under the name of.....
Address as before: 255 James St, N, HAMILTON ; 58 Adelaide St. W., TORONTO

THE THOMPSON ELECTRIC CO.

Manufacturers of

§ COMPLETE ARG LIGHTING PLANTS:

Municipal, Commercial and Isolated. ' All kinds of Arc Lighting Apparatus in Detail.

All Apparntus Fully Guaranteed. HAMILTON, GAN.

The Electrical Construction Company ~~9
of London, Limitea. LONDON, CANADA

« o« Manufacturers of . . .

ELEGTRIGAL MAGHINERY AND SUPPLIES

Repaira to any system on Short Notice at Reasonable Rates

Please muntion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



CANADIAN

ELE NEW
L4
LECTRICAL EWS
AND
STEAM ENGINEERING JOURNAL.
TVa. VI JANUARY, 1898 _  No
COMPLIMENTARY BANQUET TO MR. H. P. G. A. Cox, was one of the most enjoyable and, in every

DWIGHT.

Rarsry does it happen that & man spends fifty years
in the service of one corporation, beginning at the bot-
tom rung of the ladder and climbing to the top, with-
out other assistance than natural ability and indomit-
Still less frequently is it that one

able perseverance.
occupying a
semi-public
position, man-
ages to retain
throughout so
long a period
the good will
and high es-
teem of all
his acquaint-

ances and
those with
whom he is

brought into
business rela-
tions. Such,
however, is
the record
achieved by
Mr. H. P.
Dwight, pres-
ident and gen-
eral manager
of the Great

particular, successful affairs of the kind ever held in the
city. The character of the table decorations was calcu-
lated to remind the company that they had met to do
honor not only to a gentleman of tried business aoility and
manly worth, but also to one who is an ardent sports-
man. Intheceater ofthe large oval table was a miniature
lake in which
fishes darted
to and fro, and
on the sur-
face of which
floated fac-
similes, to a
small scale, of
the light birch
bark canoe
with which
Mr. Dwight
has become
so intimately
acquainted in
connection
with his year-
ly visits to the
Muskoka and
Nipissing dis-
tricts lor &
quarter of a
century past.
The menu

Northwestern ' card, the front
Telegraph I =30 A page of which
Company,and = e w =Y ¥ . s .. is herewith
veteran of the '.? 'a’ H? reproduced,
telegraph ser- : K » » was also sug-
vice in Can- S - © gestive in this

ada. Not- .

withstanding i

the scriptural ' ] L
injunction v o

‘“Beware
when all men
speak well of

you,” Mr. ‘ hl‘.f"f,;::,.< ¢
Dwight  has i
cause for the highest gratification in the fact that his
conduct during more than half a century has been
such as to call forth a spontaneous expression of public
estcem such as the complimentary banquet tendered to
him by his more intimate friends at the Toronto Club
on the 22nd ultimo, and the praise and good wishes
from all classes of the community in which he resides.

Js0

The banquet, which was presided over by the Hon.

‘who.completed-in-
Queust: Ias’r-’rbePﬁf’rie’rb-Year-of-
His residenceandortis-connection-
¢ “with-telegraphyin Canada.

particular,
or2 page
showing an
illustration of
Dwight camp
and its sur-
roundings on

“@uaronte. (lub.
Dec222 180T fuf ke

followed from this quotation from Rudyard Kipling :

** Who hath scen the beaver busied? Who hath watched the white tail mating ?
Who hath lain alone to hear the wildgoove cry

Who hath worked the chinsen water where the ouananiche i< waiting,
Or 1hic sea tmuts Jumping crazy for the fly?

1o you know the blackened tunber, do you know that racing stream?
With the raw right-angled Ing-jam at the end

And the bar of sun-warmed shingle where 2 man may bask and decam,
‘To the click of shodd canoc poles round the bend,

1t is theie that wa are going with aur rods and reels and traces
To a silent smok)"indhn that we know ;

To a couch of new pullad hemlock, with 1he starlight on our faces,
For the Red Gods call us out, and we sust go,

The menu card, which was nicely lithographed in
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two colors, also bore inscriptions such as the follow-
ing:
* A sudden thought strikes me— Let us swear an ctemnal friendship.”
** Man is the nobles growth our realms supply,
And souls are ripened in our nosthern shy.”

The chitirman culogized the many admirable qualities
of head and heart of which Mr, Dwight is the possessor,
and was followed, in similar vein, by Mr. B. E.
Walker, who concluded by proposing the toast to
*‘Fhe Guest of the Evening," at the same time placing
in Mr. Dwight's hand a handsome album containing
the photographs of all present, and an illuminated
address which read au follows :—

DBAR MR, DWIGHT,  In August, 1847, you came to Canada to
enter the service of wlich you has e been for many years the chief
executive oflicer.  Of these hifty years of continuous residence in
the country of your adoption, forty.seven hiave been spent in
Toronto.

in the conrse of your long connection with the telegraph syse
tem of Canada you have scen it grow from small beginnings to its
present large proportions, and it has been your fortune to aid,
more than any other ndividual, in its great development.

While secking, to honor you for your persistent devotion and
sipgnal ability in endlarging the use and extent of this wonderfu
machinery for diffusing information, we desire more warmly still
to honor that quality of unselfishness which, while you held no
public oftice and sought no reward, has prompted you throughout
a loag bfe to do innumerable public and private acts of usefulness
and kindness.  Nor can we forget that there are many persons
scattered over this continent, besides those gathered here, who
have long admired your cocrgy ina great and arduous work,
your steadfastness in trying circumstances, and your consistent
uprightness of character throughout.

We have, therefore, invited you to be present with us to-night,
in order that this small section of your host of friends may drink
with you the loving cup in commemoration of an eventful year in
your life, and ias a token of our personal affection.

Mr. Dwight replied with deep feeling, expressing his
sincere appreciation of the honor conferred upon him,
after which be read a very interesting sketch of his life,
in which are embodied many reminiscences of the early
history of telegraphy in Canada. He said:

I was broupht up on a small, stumpy, stony farm of 25 acres, a
few miles south of Oswego, where my futher, with such assistance
as I eould render him, occupied his spiare time in making flour
barrels for the nulls at tiat then small vilage at the mouth of the
Oswepo river, . When about 18 years of age it dawned npon my
mind very forcibly that 1 had better get away and find some way
of making a better living for myself, and with better prospects if
possible than 1 scemed likely to ever find at home.  The erection
of a telegraph line had just been completed between Oswego and
Syracuse, and I made application and obtained pernussion to
enter the Oswepo office, in order to learn the business of an
operator, | had heard about this time that a telegraph line was
betyy built by the Montreal Telegraph Company in Canada,
where 1 thought T might yet employ ment.  After ascertamng the
name of the supenntendeant, Mr, O. 5. Wood, 1 wrote to lum
applying for employment, and received 2 prompt reply, in which
he asked me to report my self as soon as 1 was able to manage a
small office, which wm due course Ldid. 1 came over from Os
wepe o Kimpovton on the 251h of August, 1847, where | met Mr,
Wood by appomtment, and proceeded with lum on the same day
1o Belleville, for the purpose of opening an oftice there, on the
line which had been ereeted during that senson between Quebec
and Toronto, 3 distance of 500 miles, on which some 12 or 15 offices
were beingy opened. Mr. Wood, 1 might mention, was the first
pupil of Prof. Morse. the mventor of the Morse system of tele-
graphy, and one of s most intimate friends, We took instra-
ments along with us, and opened the oflice in Belleville the follow -
wyy day, where T was left in charge, and where 1 performed the
duties of both operator and messenger and rema wed for a couple
of months, At the end of that time 1 was ordered to Montreal,
to take miy place in that office as an operator.  In these early
days, I may tell you, a telegraph operator was looked upon as of
some importance, and  the telegraph office as a decided
curiosity.

———

BARLY ACQUAINTANCES.

During my stay in Belfeville I became acquainted with My, johg
Ross, now Hon. John Ross, Mr. William Darling, and M, Mac.
kenzie Bowell, the youny editor of the Bellevitle lnlclhgcnm‘
now Sir Mackenzic Bowell, A few months ago | received a
letter from Sir Mackenzie in which he wrote as follows ; *Seeing
your name reminds me of the time about 50 years ago when you
were o telegraph operator in Belleville, when you one day reag
off from the instrument, while I copied down, the first telegragh
uews despateh ever sent over the wires, and which I printed iy
my little new .paper.’

I took my place as operator in the Montreal oftice, and re.
mained there until the spring of 1850, While acting as operator
I also acted accasionally as messenger, batterye.an, line repaire,
and, in fact, did everything more or fess that was necessary 1o be
done in connection with the business of the office.  During the
time | was in Montreal our staff’ consisted of four or five persons,
Mr. Wood, our superintendent, myself as chief operator (ang
sometimes the only one), one or two clerks, and one messenger, a
faithful old soldier, who delivered messages with a good deal
more reliability than speed.

I remember well being terrified and almost paralyzed one day
when the clerk from the outer oftice came rushing into the operat.
ing room in an excited manner, to tell me that Lord and Lady
Elgio had called to see the working of the telegraph, and almony
before | knew it they were both beside me as 1 was sending a
message over the line.  They were accompanied by Lady Ace
Lamplon and Lord Mark Kerr.  Mr. Wood, our supenntenden,
soon came in, and relieved me from the duty of explamg to the
distinguished party the working of the instruments,

The Postoflice Department, at the time I was in Montreal, was
in charge of the English government, and the Postmaster-General,
Mr. Stayner, was stationed in Montreal, as I have special
occasion to remember. A mail steamer was one day reported
from below in a message addressed to Mr. Stayner.  Knowing
that this news was baing anxiously looked for, and on discover.
ing that our only messenger was out on his rounds, 1 put on my
cap and ran to the postoffice, a short distance up St. James
street, without waiting to put the message in an envelope, and
delivered it in breathless haste to the great man personally,
Instead of receiving thanks, however, for my zeal, 1 was treated
to the severest kind of reprimand for the liberty I had taken n
delivering the message in such an informal manner. It 15 need.
less to say 1 never repeated the offence,

REMOVED TO TORONTO.

In the spring of 1850 I was sent to Toronto to take charge of
the company’s business here, and to bein a position 1o recom.
mend such extensions in the province of Ontario as might seem
desirable.  During my first year in Toronto 1 sent and received
myself on the instruments every message which passed over the
line to and from this point.  These messages were delivered by
one small, freckle-fuced Scoteh boy, with a plentiful growth of
hair on his head, named Robert Easson. I remember well how
he ran with his messages as if his very life depended upon at,
That boy is now in charge of our Press News Department, and 1s
here to-night. You will notice that ie has scarcely a particle of
hair on his head.

I had not been long in Toronto before 1 began to sugyest to
the head office vanous extensions of our hnes; and as these sug
gestions were almost invariably adopted, | grew bolder and more
reckless, until the head office began to get nervous and foght.
ened. It was finally concluded, however, and I was nouficd by
Mr. Wood, our superintendent, that 1 should have carte blanche
to do as 1 liked, it only being required that 1 should give notice
cach winter of what lines 1 proposed to build during the ensuing
season.  During the following years arrangements were made
for building a line along the Great Western Raitway, and from
time to time other railways, as they were projected and built in
Ountario, such as the Port Dover & Lake Huron, the Toronto &
Nipissingr, the Northern, North Simcoe, Port Hope, Peterboro &
Lindsay, the Midland, Grand Junction, Victoria, Hamilton &
Lake Erie, the Hamilton & Northwestern, the Lake Simcoe
Junction, Welland, Whitby & Port Perry, the Victoria, the
Toronto, Grey & Bruce, ctc.  Not only did we arrange to build
lines along these different railways, most of whick were after
wards consolidated with the Great Western, and the Great
Western and finally all the others with the Grand Trunk, but we
also covered all the principal highways in the province. |
remember well an occasion when a rather sarcastic enquiry came
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from the «ccretary of the Montreal Telegraph Company, as to
whether 1 bad found any more saw mills to which | proposed to
estend the lines.  The policy of extension adopted, however,
rued out 10 be o fortunate one, and to-day the map of wires
covering the country louoks like a thickly woven spider’s web,
theough which a fly could scaicely escape.  There is hardly a
town or village of the least importance in the country which is not
included in this net work of lines, to say nothing of the present
telephone system, so that instantancous electrical connumunication
is almost within the reach of every man'’s door.

1 trust it may be considered a pardonable pride on my part that
| have had something to do with the extension of an caterprise
which has done so much towards facilitaling the business and
promating the happiness of the Dominion and the world gener-
ally, and | have always esteemed it a matter for thankfulness that
my attention was turned at an early time in this divection.

When | commenced my career as an operator there were only
two railways in the country, a short line of nine wiles between
Montreal and Lachine and the other between Laprairie and St
Johms, There was not a mile of raitroad in Ontario or wny other
part of the Dominion, and, as illustrative of how one cnterprise
may help another, it may be said that railway traflic is enormously
increased by the assistance rendered by the telegreaph in facilitat-
ing the movement of trains.

FROM {1IGIHl TO LOW RATES.

The tariff on messages in the early days was reckoned in Hali-
fax currency, not dollars’ and cents as now. Onany extensions
of the lines in any direction u small additional rate was charged
on through messages, until fnally, after & great many extensions
had been made, the tariff became a complicated affair; charges
ranging feom 18 3d to §s or 63, and it became a question for care-
ful consideration as to how so complicated a scale might be
smplified. My advice was asked for in the matter, and 1 pro-
cured statements from all the different oftices showing the exact
number of messages handled under the different rates.  From
these statements it was discovered that over 9o per cent. of the
messages sent were under the lower rate, and, consequently, be-
tween oflices nearest to one another. I submitted & report to
show that the difference between these high rates and & uniform
rate of 235 cents would involve 1o great loss to the company, even
if there were no increase in the number of messages, while it
would appear to the public i very great concession, and recom-
mended that the uniform rate should be adopted, which was done,
The consequence was that business soon began to increase be.
tween remoter points on the line, and the policy proved satisfac-
tory to all concerned.

You are all well acquainted with the extraordinary development
in the application of ¢lectricity, as shown in the telephone, clectric
milway, fire alann systems, transmission of power, and in other
directions. It has been a common saying ever since [ entered the
business that electrical development was only in its infancy, and,
notwithstanding all that has taken place, I am still convinced that
the saying 1> almost as true to-day as it ever was.  Great as the
development has been in the past, thereis o vast ficld in the
future yet to be occupred. Not only will every water full and
rapad be utthized for the production of electrical encryy, but the force
m every gale of wind will be called 1nto use for the same purpose.
Eleetrie or trolley lines of railway will be extended over all the
prncipal highways of the country, and all steam callways wall be
run by electric power.  Our houses will not only be lighted, but
heated, by clectrianty, and we shall require no more coal i our
houses for any purpose.  Horses will largely  disappear, and we
shall have better and cleaner streets,  Tall and smoky chimneys
will disappear.  Every farmer will have n electne motor for
use s work of vartous kinds, and this wonderful energy will
be conventently avaidlable m cities and towns every where through-
out the country for any and every purpose under the sun where
power is required.

MANY INGENIOUS IMPROVEMENTS,

Our systemy of teleggraphs is in some respects precisely the
same as when learnt the busines fifty years ago, but there have
been many ingenious improvements made  the mstruments and
m the use of the wires.  One of these improvements is what is
known as the quadruplex system-—that is, the use of one wire be-
tween two tersinal poiats, Toronto and Montreal, for instance,
made to anywer the purpose of four—one real wire, three phantom
wires. Four operators do duty at each end of the line, and work
wdependemly, precisely as if there were four scparate wires.
Befare this method of using the wires was discovered such a thing
would have seemed as impossible as it would now to make a single

railroad track answer the purpose of four independent lines,  Suc-
cessful experiments have vecently been made in sending messapzes
for a considerable distance without any wires at all,  These elece
trical matters are full of wonders, 1 never get into a trolley ear
but I think of hiow wonderful a thing it is that by mere contact
with a slender overhead wire the power of 4o horses can be
brought into the motor, as well as curreat that can be utilized to
heat and hght the car. Itk a wonderful thing that a stender wire
strangg about the city should be made 1o burst out into a thousand
brilliant lights at different points wherever required by the simple
insertion of a certain amount of resistance to the flow of current
at given points on the wire. Tt is a marvelcus thing that by
speaking into a simple little instrament, which contains a small
metal dise, which corresponds to the drum of the human car, our
voices can be carned for 100 or 300 miles, and, recognized by our
fricudy at the other end of the wite, as distinglly as if we were
together in the same room,  These and other clectrical develop-
ments are wonders which 1o man can explain.  Can you wonder
that such a business should be of sufticient interest to keep me in
comection with it for 50 years? I} were to fall heir to a million
dollars to-morrow 1 wonld ask leave of absence from my work
long enough to vigit Egypt, but only on the condition that 1 might
return to my work again, and codtinue in it as long as possible.
While the business with which am connocted has had its worries
and anxieties, as well as other business has, its still retains for me
its attraction, and [ hope to be allowed to take an active part in
it as long as [ am able to be of any use or service.

1t has been one of the pleasures of my later yeurs to know that
s0 many operators who learned their business upon our Canadian
lines are now filling important positions with other companies,
Upon taking a trip over the line of the C. P, R. to British Colum.
bit, in company with my firend, Mr. Fred Nicholls, and returnmg
over the Union Pacific, at many of the stations alony the route,
both coming and gomng, in British Columbia and the United
States, [ was constantly accosted by operators, station masters
and others, who reminded me that they were once operators on
our Canacdhan hnes, and had kindly recoliections of thewr Cana.
dian associates, I have reason to know, for | have often been
told, that Canadian operators are looked upon most favorably by
their »mployers in the United States.  Duning the American War
some of the most expert field operators were Canadians, and the
celebrated Southern Raider, Morgan, had on his starf an operator
named Ellsworth, who became celebrated during the
who learnt s business m our Whitby office.

e, dd

The Canadian General Electric Company have recently shipped
to the Canadian Pacific Railway, for lighting their construction
shops at Fort McLecd, N, i 4oo light meandescent plant,
from which constant potential ate lamps will also be operated.

A company rom Bellechasse, Que., have asked for letters-
patent, under the name of the Ste. Philomene Telephone Com-
pany. They will place telephones in the counties of Bellechase,
Montmagny and Dorchester, with headquarters at St. Raphael,
and a capital of $1,500.

Fricnds of Mr. J. A. Kammecrer, manager of the Toronto branch
of the Royal Electric Company, will regret to learn that one week
ago he was stricken with typhoid fever., Afthough the critical
point has, perhaps, not yet been reached, it is hoped his constitu-
tion will prove sufliciently stroug to avercome the discase, and

that he may soon be restored to convalescency.

A comparative statement of carnings of the Montreal Street
Railway shows the carnings for December last to have been
$113,128.91, as against $103,116.02 in 1897, an increase of $io,-
ot2.89. The total earmngs for the first three months of the fisca)
year, viz., October, November and December, were $340,351.60,
as against $313,44.97, an mcrease for the three months of $27,-
300.63.

The Guelph Light & Power Company have decided to replace
their arc hghting machinery for supplying the street circumts with
the latest and most approved machinery for the purpose, and have
placed an order with the Canadian General Electric Company for
an 8o light Brush arc machine, equipped with automatic regulator.
These large Brush machies, of which eight, having a capacity of
125 lights each, have becen purchased by the Toronto Electric
Light Compaay, four of the same size by the Montmorency
Company of Quebee, and four for direct cunnection to synchron-
ous motors by the Lachine Rapids Hydraulic & Land Company,
represent the successful development of arc lighting machinery
along the lines which have been estabiished as approved practice
in direct current and allernating work.
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THE GRAVENHURST LIGHTING PLANT.

Tue town of Gravenhurst, situated at the south end
ot the Muskoka Lakes and a divisional point on the
line of the Grand Trunk Railway, with its population of
about 2,500, and its celebrated hospital for the cure of
pulmonary diseases, since the fall of 1892 has enjoyed
the benefits of electric lighting, having its streets illu-
minated by arc lights and its stores and residences by
incandescentlights, The first electriclightplant, installed
by the Gravenhurst Electric & Trading Co., and situated
in a lumber mill at the lakes, was operated with indiffer-
ent success until about a year ago, when it was pur-

GRAVENHURST LIGHTING PLANT—VIEW OF GENERATORS.

chased by Mr. E. Fletcher, who formed the Gravenhurst
Electric Light & Power Company.

The new company built a power house on the shores
of Lake Gull, closer to the town, and with easy access
to wood and water. The station is a substantial brick
structure, and almost fire-proof. The new steam plant,
of which a view is given, consists of a Wheelock engine
of 130 h.p. and a boiler of the same size, both purchased
trom the Goldie & McCulloch Co., of Galt. This slow-
speed simple condensing engine and boiler of the ordi-
nary tubular flue style has proved to be an eminently
efficient combination, and one with which the company
is well satisficd.

Upon taking possession of the business, it was de-
cided by the new company to remodel the entire old

GRAVEMIURST LIGHTING PLaNT - ViIEw oF ExcGiNg Roox.

plant. The primary wiring was overhauled, and the
secondary system changred {rom 32 to 103 volts, substi-
teting throughout Stanley transformers for thosc of the
old type. In the station the old single-phase alternator
of the revolving wire-wound type was replaced with a
30 k.w. S.K.C. two-phase genetator, and the T.H. arc

system, which had given the old company good results,
was kept in service.

The new plant was started about fifteen months ago,
and from that day until the present time Gravenhyrg
has not been without light for street or indoor purposes,
The company have now upon their system over 1,109
incandescent lights and 16 arc lamps, and Mr. Fletchers
management has proved a success both from an operar.
ing and financial standpoint.

The corporation of the town of Gravenhurst will ip
January next submit a by-law to the ratepayers asking

MR. E. FLETCHER,
Manager Gravenhunt Electric Light and Power Company

for $9,000 to purchase the electric lighting system and
$235,000 for a new waterworks system.

SAMPLES OF SCALE AND FEED WATER
WANTED.

Mg. Wm. Thompson has in course of preparation for
this journal a series of articles on **Corrosive and
Scale Forming Agents in Boiler Feed Waters.” To
make these articles of special value 10 our readers, Mr.
Thompson wishes to receive from responsible steam
users in all parts of the Dominion samples of scale and
feed water, accompanied by as full particulars us
possible. It is Mr. Thompson's intention to make
complete analysis of the various samples, using themas
practical illustrations of the formation of scale through
various sources. These samples should be addressed
to Mr. Thompson at Montreal West, Que.

THE TORONTO ELECTRIC LIGHT COM-
PANY'S ALTERNATING PLANT.

Tne Toronto Electric Light Company are now in-
stalling in their aew station four 200 kilowatt, 6o
cycle single phase alternators ot the Canadian General
Electric Conpany’s latest type. These machines are of
the iron-clad armature 1ype, and embody the most
recent improvements in the design and manufacture of
alternating generators for lighting service. They will
be belt driven from the large vertical engines recently
installed for the company by John Inglis & Sons, cath
engine drivingr a pair of alternators and a 430 kilowatt
direct current generator.

The plant of the Phelps Machine Co., of Eastman, Que.. has
heen bougtht out by the Jenckes Machine Co., of Sherbrooke., who
will continue the manufacture ¢f the Dake engine in their Sher
brooke works,
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THE STEAM ENGINE GOVERNOR AND TS
REGULATION.*

Tug matter of governing steam engines for 8 uniform speed
under the greatest variation of load and steam pressure, and the
economy in the use of steam, is no doubt one of the principal
faatures 1w steiun enginecring, and 1 believe the same is absorb-
ing more thought and receiving more atiention from the engincer
and engine builder than any other adjunct of the steam engine
to-day. 1 will endeavor to point out the fundamental principle
upon which the governor acts, and why it acts. There are two
condiuons of principle, one known as the centrifugal and the other
inertia action.  The ordinary centrifugal fly ball governor con-
sists principally of a pair of cast iron balls or weights suspended
on an arm and at an angle of about thirty degrees from its vertical
axis, and made to revolve round its axis as free as possible,
geneaally driven by & pair of mitre gears. This principle of fly
ball or centrifugal governor was cmbodied in the first governor
invented by James Watt, which has been moie resorted to than
any other, but aside from this the governor has been soimproved,
all.crcd and reconstructed since its time as to be almost unrecog-
pizable.  Still the old principle is there, as well as ncarly all, if not
all, the prominent defects which so materially iuterferes with it
efficiency. The three principal defects are: st triction ; and,
enbalanced force, caused by the different position of the levers
and arms 3 3rd, unequal resistance offered to counteract the cen-
trifuyal force.

Now, we will take the first, friction. It may be said it has been
faicly well overcome for the most practical purpases, o far as the
builders re concerned ; but much depends on the engineer, as it
is his place to see that no excess friction is allowed through im-
proper lubrication of the working parts, poorly packed valve
stems, €1C.

Then the second is unbalanced force. This defect appears to
be much more difficult to overcome and is certainly a greater de-
triment to the action of the governor. Like other parts of the
steam cngine, some governors are designed much worse than
others in this respect, but the best of them are a lonyg way from
being perfect, and the reason may be expliined in this way :
Suppose, we take, for example, the ordinary centrifugal fly balt
governor, and assume that the balls are travelling round in their
normal plane, and that the arms are at an angle of 35 degrees
and teavelling through the path of a 12 circle.  The engine is now
running; 100 revolutions per minute, and the mean effective
pressure is 4o pounds.  So long as these conditions arc left that
way, and there is no change in the load, the speed of the engine
will be most perfect. But we cannot maintain this, so we will
suppose the first change to be that the stcam pressure shown by
the gauge is allowed 0 increase.  Now, then, the mean effective
pressure becomes greater and the engine begins to move faster,
and 1the governor in turn ; now there has been a change. The
bails have moved to a higher and wider plane. This change
simply means that the line of force has become closer to right
angles with the vertical axis of the governor, therefore travelling
through a greater radius, and the line through the point of gravi-
1ation hag become farther away from the fulcrum, therefore the
speed as to be increased 1o overcome the increased weight of
gravity, caused by the change of anyularity, and so the cagine
continues to increase in speed until enough momentum has been
stored to balance the balls in their new position.  Thercfore it is
quite consistent that the force that will support the balis in onc
plane will notgupport them in a higher one.  Consequently the
speed of the engine must vary when coutrolled by such a gover-
nor.

The third was said to be uncqual resistance offered to counter
act the centrifugal force.  This i sometimes applied hy a lever
and ball and sometimes by a spring.  Where the ball is used we
stifl have the same trouble as in the second fiult, namely, angu-
lanty, and where the sprng is used, it is much worse than the hall,
beeause the tension of the spring increases as the spring is drawn
out.  For example, if we have & spring attached, and offered 20
1bs. resistence when it was drawn out aay one inch.  Supposing
now that part of the load was thrown off, the balls would then
have 10 be specded up 1o a higher plane, say enough 1o cause the
springs being drawn out another inch ; then the spring would be
holdingr Jo Ibs. and of coursc the balls would have 10 be speeded
fast cnough 10 support this extra 20 Ibs.  Possibly this might
aean two or three revolutions faster for the engine.

The object of applying resistence 10 the governor may be said

* Paper read by Me, F. G, Mitchell, president Ontatio Aveociation of Stationary
Eagincery, tefore the Hamikion Uranch, C A S.E., Decembzr adh, 1847,

to have two purposes 1 First, 1o assist the gravitation of the balls
when coming to a lower plane, and, second, to permit the chang-
ing of the speed of the engine by adjusting the ball or spring untif
the required speed is maintained.

This resistance, however, has been made automatically adjust-
able by several inventors in the last few years,  This has bettered
matters considerably, but still the speed of the engine must
change before the attachments are caused to act. So, as it iy, the
engitie has first felt the change of load, causing it to sfow up in
speed, then the governor feels the change, which in turn causes
the attachment to act, therefore it is just a little too late in acting,
as the speed has already slowed up, but if the governor had felt
the change before the engine, then things would have been
different ; and <o it is with the centrifugal governor that the
momentum has to be increased to act ane way, and decreased
toact the other way.  Now, I will leave the centrifugal governor
and take up the other principal of governor called inertin. As it
would make this paper very lengthy 1o go fully into this, I will
only endeavor 1o touch on a few principal points.

Firat, we will suppose this 1o be conuected as a shaft governor,
The principal part of this apparatus consists of onte straight arm
with a fixed weight on each end, and pivoted in the centre to a
fixed point of the wheel near the centre of the shaft, thus allowing
the balls to move in a rotating direction only, and always in the
same plane, thereby doing away with the troublesome change of
angles as well as the use of the centrifugal action s there is a
spring attached to the arm about the centre of its radius and the
other end to the rim of the pulley which surrounds the governor.
This spring is used to offer resistance 10 the acting cuergy of the
rotating weights, and also to assist the momentum in opening the
valve. It will be seen that when this apparatus is put in motion
the pulley and engine will gradually advance ahead of the sus.
pended weights and continue on so umtil the valve is adjusted to
the proper cut-off to balance the load, and when any extra load
is felt by the engine the weights will continue to o on in ad.
vance of the engine, thereby increasing the travel of the valve
and permitting a later cut-off.  So with this apparatus there is
no reversing of motion before the governor responds.

ERRATUM.

In the paper on the * Indicator ™ read by Mr. Wickens and
published in our last number, two crrors occurred.  The last sen-
tence of the paragraph ending nuarly the centre of the second
column should read as follows :  ** The height of the diagram at
the first point of measurement is & less than two inches, and re-
presents 77 Ibs.; the second is exactly 2 inches, representing 8o
1bs.; 3rd, So lbs.; gth, 57 1bs.; sth, 31 % lbs.; Oth, 333% Ibs.; th,
27 Ibs.; 8th, 20 1bs.; gth, 16 lbs.; 10th, 13 1bs., muking a total of
3$46."  In the eighth line from the end, the words ** piston icross
head * should read ¢ piston and cross head.”

ENJOYS IT VERY MUCH.
Mg&. Geo. W. Vincent, of Acton, Oat., in remitting his subscrip-
tion 10 the ELECTRICAL NEWS, writes s ** 1 cujoy the paper very
much, and hope to continue taking it.

The board of directors of the Hull Electric Company have ap-
pointed Mr. W. R, Taylor as secretary-treasurer.

Ameeting was held at Bobeaygeon, Ont., 10 consider the
question of Luilding an clectric railway connecting Fenelon Falls,
Bobcaygecon and Peterboro’. A\ committee was named to obtain
particulars and report. Mre. WL J. Read is acting secretary.,

Special illustrated articles in the January Cosmapolitan are :
* The Real Klondike,” by J. S. Easby-Smith; ** The Great and
Small of Family Trees,” by AL L. Benedict 3 ** An Island on the
Georgia Coast,” by John R. Van Wormer; and ** Some Socicty
Tableaux,” by M. E. W, Sherwond.

Mr. A. Drovin has been appointed engincer at the city hall,
Montreal, to succeed Mr. Felix Decarric.  The following persons
were applicants for the position @ J. O. Joly, Thomas McHugh,
E. J. Hauton, N. E. Bamalou, Wilkam Morrow, A. Drowmn, Alph.
G. lapointe, S. Richard, M. E. Rellevance. Mr. Drouin has
been in the service of the comporation for cight years and is
attached at No. 1o mation.  He has a certificate of inspector of
boilers and was formerly attached 10 the steamer Miramichi.  For
five years hic has been president of the French section of the
Stationary Engincers. The present assistant, William Morrow,
has been permanently appointed on the staff.
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STEAM AND ELECTRIC PLANT AT THE
FORESTERS*' TEMPLE.,

Pernars the largest isolated lighting plant yet installed
in an oflice building in this country has recently been
completed at the new Foretters’ Temple, corner Bay
and Richmond streets, Torontn.  This building is one
of the most modern in Canada, *s ten stories in height,
with a frontage of 96 feet on Bay street and 132 feet on
Richmond street.  In keeping with the general high-
class character of the building is the steam and electric
plant, an inspection of which was made by a represen-
tative of the LEvrecTtrical News. The general arrange-
ment of the plant is such as to insure the greatest con-
venience and economy of operation, the apparatus being
of the most improved type and reflecting credit alike
upon the owners, architect and contractors. From a
bricf outline of the installution some points of interest
and instruction may be gathered.

The boiler room, located in the southern portion of
the basement and benesth the Richmond street sidewalk,

by a by-pass. This device simply permits sufficient
steam to enter to keep the engine off the centre. The
Sturtevant fan and 6 h. p. engine was also supphed by
the Woecks-Eldred Company. The Eelt connccliné
same, furnished by the A. R. Williams Machinery Co,,
is laced with wire, making it appear endless. [he fap
also draws air from the boiler room, ventilating this
room and supplying the furnace with air.

Coal screenings are used for fuel. These are yp.
loaded direct from the wagon to the storing bins ang
conveyed to the furnaces by means of a trolley, the teack
extending from one end of the boiler room to the other,
with switches, Mr. R. L. Mclntyre, of Toronto, being
the builder.  An hydraulic hoist provides a convenient
means of disposing of the ashes. _This hoist can be
drawn about 3 feet 06 inches above the sidewalk, thys
placing it ona level with the wagon and rendering
loading and unloading comparatively casy.

Passing to the generating room, 30 x 32 feet in size,
with concrete floor, we first reich the electric generators

Evkctric Licnt Prant, FORESTERS TEMPLE, TORONTO.— VIEW OF GENERATORS.

is oblong in shape, being about sixteen feet wide and
extending nearly the total length of the frontage, some
130 feet.  Luxfer prisms in the sidewalk provide the
required light, thus removing the necessity of artificial
lighting. The battery consists of two Heine boilers of
120 horse power each, manufactured by the Canadian
Heince Boiler Company.  Instead of being placed side by
side as is usually the case, these boilers are set in line,
the arrangement bringing the fuel door of cach boiler in
close proximity to the coal bunkers, of which there are
1wo, one it cach end of the boiler room. The boilers
are guaranteed at 50 per cent. above rated capacity, and
are fitted with two Jones® Underfeed Mechanical Stokers,
built by the Weeks-Eldred Company. In connection
with these stokers is one of McDonough's electric
damper and pressure regulators, working on a quick
opening valve on steam line, connected to a six horse
power engine driving a No. 7 Sturtevant fan forcing air
into the furnace, and so arranged that when steam is at
9o 1bs. the engine is cut down and simply kept moving

and cnginces, the contract for which was completed in a
highly satisfactory manner by the W. A. Johnson Elec-
tric Company, of Toronto. Three direct current 30
kilowatt Walker generators, for which the above com-
pany are Canadian representatives, are direct connected
to * Ideal " engines, 12 x 12, the latter manufactured hy
the Goldie & McCulloch Company, of Galt. One of
these generators is wound for 230 volts, is running at
2735 revolutions per minute, and is supplying current for
motors and clectric elevators. The motors drive the
fans for ventilating purposes, and will also be required
for other power service. The other two generators are
wound for 125 volts, and are furnishing current for clec-
tric lighting througliout the building, which is wired for
a capacity of 2,800 16 c. p. lights. In addition to these
gencerators there is a motor generator of So lights capa-
city, built at the works of the W. A. Johnson Electric Co.
This machince takes current from the power generator
and supplics lighting during the day-time. This por-
tion of the installation has many points of merit, the
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three direct connected generators only occupying a space
of about 12 by 33 feet.  The economy in spiace by means
of the direct connected generators is a great consideration
i plants of this character, and should result in the almost
unn ersal adoption of this ty pe of machine.  The running
of the engines and dynamos is practically noiseless, and
not a spark can be seen on the generators. They are
also perfectly dry, and persons can place their hands on
any part without feeling the least current.  The carbon
brushes are provided with a new patent brush holder,
which permits of proper regulation in a simple manner.
No adjustment of brush swivel is necessary for
changes of load on dynamos. The above machines
have « greater capacity than those of any other isvlated
plant in an office building in Canada.

The switchboard and wiring were contracted for by
the Bennett & Wright Company, and are most com-
plete. The switchboard is arranged so that the entire
hghting and power service in the building will be con-
trolled by the switches mounted thercon. Itis con-
structed of white Italian marble on an iron frame, 13
teet vinches in length by 7 feet lngh. The board is
set 2 feet O inches out from the wall, and all connec-
tions made at the rear. There are seven panels in all,
six being provided for switches and a seventh for pres-
sure gauges, pneumatic clock and Paul system jets.
Of the six panels referred to three are provided for the
generator, cach having double pole main switch, field
rtheostat and Weston volt and ammeter. One panel
has the four power service switches for elevaturs and
other motors, and two double throw main switches, by
means ot which the entire lighting and power service
may be thrown instantly from the gencrators before
mentioned to the Toronto Incandescent Company’s ser-
vice, or vice versa. The other two panels contain the
lighting service switches for the building, of which
there are thirty-six.  All the switches except for equal-
izer are double pole and have fuse terminals.

The wiring throughout the building is most secure,
Habershaw wire in iron-armoured conduits having been
used. The wires are continuous and always accessible,
and can be drawn out and replaced at any time. The
distributing circuits throughout are connected to slate
tablet boards, no porcelain cut-outs being used.

Next we come to two boiler feed duplex pumps, 732
x 41 x 10, made by the Northey Mfg. Company. An
Excelsior feed water heater, purifier, filter and oil sep-
arator is located near these pumps, and is a device es-
pecially worthy of mention. It is manufactured by the
Excelsior Heater Company, of Chicago, and was in-
stalled by the Bennett & Wright Company. A few
words of explanation may here be required, as it is
climed that this is only the second machine of thg kind to
be introduced in Canada, the other onc being in the new
municipal buildings in Toronto. The buildingr is heated
by the exhaust steam from the engines by the one pipe
overhead system.  \When the stcam reaches the separ-
ator, all the oil and grease is exhausted therefrom, and
it passes to the heating mains and is supplemented
through a pressure reducing valve with live steam as
fequired.  The condensed water returns to the heater,
is pumped back to boilers and used over again. By
this arrangement it is possible to exhaust into the heat-
imy system or direct into the atmosphere. The pumps
work automatically by float attached to quick-opening
valve.

Another interesting feature of the plant is a duplex

air pump, made by the Johnson Electric Service Com-
pany, of Milnaukee, its purpose being to pump air to
control the diaphram air in the radiators.  Thereis also
a4 water plunger pump for same purpose, to be used as
an auxiliary, and two air storage tanks in connection
therewith attached to the ceiling. The steam pump
works automatically by a governor.  To provide ample
fire protection i an underwriters' fire pump, 14 x 7 x 12,
built by the Northey Mfg. Co., and of a capacity of 500
gallons per minute at a pressure of 250 pounds to the
square inch. A tuelve-ton ice machine built by the
Buffalo Refrigerator Co., and used for cooling air for
ventilating purposes, a Tobey water heater supplying
hot water to all lavatories throughout the building, and
a Westinghouse air pump for operating the pneumatic
gates on clevator enclosures, are other interesting feat-
ures of the plant. These pnecumatic gates are splendid
safety devices, it being impossible 10 open them except-
ing when the elevator is level with the floors, and then
all that is required is to simply touch a buttun. In the
building are three Standard elevators, which run on the
low amperage of so amperes at full load. The ecas)
motion in starting and stopping and the smooth running
of these elevators is the subject of comment by pas-
sengers. A novel device in connection with them is an
indicator, which indicates to passengers desiring to
ascend or descend just where the elevator is, and
whether it is going up or down.

The two boilers are connected by a four-inch pipe, and
extending from this connection to the engine is a six-
inch pipe. The distributing pipe for the heating system
is twelve inches in diameter, and from it the various
riser pipes are taken. The steam pipes are protected by
mineral wool from the works of the Toronto Mineral
Wool Company. The exhaust pipes are placed under
the floor, with removable metal plates covering them.

Adjoining the engine room is the supply and repair
department, 50 x 20 feet, well equipped with cupboards
for storing electric lamps, tools and general supplies,
oil tanks, pipe racks, drawers for fittings, cte. The
space devoted for this purpose permits of everything
being arranged in the best possible manner.

The complete electric and steam apparatus and fix-
tures, excepting the dynamos and engines, were con-
tracted for by the Bennett & Wright Company, who are
among the foremost experts in their linc in Canada.
Mr. T. ¥. Pickety, foreman electrician for the company,
had charge of installing the clectric fixtures throughout,
including switchboard and wiring, and nothing more
than an inspection of the work is required to convince
one of its thoroughness.

Mr. G. A. Wilkie is chief engincer, and upon him de-
volves the duties of the mechanical superintendence of
the building. In Mr. D. A. Dixon he has a valuable
assistant. To these gentlemen the writer is indebted
for courtesics extended while obtaining the above de-
scription.

Mre. R. Mackic has been appointed chief engincer of the new
sewayee disposal works at Hamilton.  Mr. Mackic hold« a first-
class certficate, and  has been cngineer at the Hamilton Bndge
and Tool Works, Copp Bros,, and the Rolling Mills,

The Shawencgan Manufactunng Company has asked for letters-
patent of mcorporation, with a capital of §300,000.  lis object
to develop the water power of the St Maurice river, in the
pravince of Quebee, for the production of calcium carbide and
clectricity.  Amonyr the promoters are Pater Lyall, contractor,
Montreal, and Charles Riordon, paper manufacturer, St. Cathar-

nes.
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CORROSIVE AND SCALE-FORMING AGENTS IN BOILER
FEED WATERS.
By War Taomrson.
INTRODUCTION,

1N mtroducing the above subject to the readers of the CANADIAN
Errcirioar News, do so with 2 great deal of pleasure, Gen-
erally speaking, no branch of steam engineering receives less in-
telligent attention on the part of steam users and engineers than
does this most aimportant subject. The great unportance of the
subjectitsedf is but vigzuely understood, and the attentionat gener-
ally receives is of a kind that in the interests of cither economy,
sitfety or science, might be very easily dispensed with.

It has been my privilege during the last few months to have
handed to me samples of feed witer and boiler scale from every
part of this Dominion.  An examination of thuse proves to me the
great necessity of the whole subject being discussed in it thorough
manner.,

I do not hope to add any new scientific facts an this subject,
but rather to make present well-known facts pliin to my readers.
For this reason 1 shall endeavor to confine myself to the four
wgeneral headings @

tst, The presence of corrosive agents in feed waters—-their
nature and action on the boiler plates.

d. Scadeforming aypents and nature of scale formed by dif-
ferent materials,

3rd. Combined action of seale-forming and corrosive agents.

4. Reaction necessary to prevent the formation of scale.

This covers an immense field, and entails 2 lot of labor, which
I cheerfully undertake for the mutual benefit of mysclf and fellow
cogineers, my only cause for regret being that a more able
Canadian engincer has not scen it to undertake the task.

I have 10 thank those of you who so kindly placed feed water
and seale at my disposal, and sincerely hope that a perusal of
these artivles will amply repay you for any trouble you hiave taken
in this respect.

- Very truly yours,
Tug AvTHOR,

[AxTICcL® 1.]

Water is universally conceded to be the greatest of all known
solvents, conscquently it never occurs in a state of purity as a
natural supply.  The foreign matter may be composed of cither
solids ar gases, or both, and may be in suspension, mechameal or
chemical solution with the water. By the term suspension is
meant a state in which the forengo matter is present in the water
in its arigginal state, no matter how finely divided, and when it
can be abstracted from the water by filtration, having the same
properties as when it entered the water in the first place.

In boder feed waters this usually consists of vegetable organic
matter, finely divided clay, etc. The coarser and heavier the
patticles the sooner will they separate out and settle to the bottom
of and receptacle in which water may be contained. It is pos-
sible, bowever, to find water wath foreign matter in suspension so
mnutely divaded that it is ampossible to detect them except by
slight turbidity or charactenstic coloring given to the water, 1
have in my laboritory samples of water taken from freshiy drilled
artesan wells i the vicunty of Montreal, contumnyg particles of
clay held i suspension so minutely divided that it took weeks for
complete settiement to take place, and the slightest movement of
the containing vessels would cause particles to iain rise in the
water, thus causing turbidity.,

Matter in mechanical or physical solution, on the other hand,
has entered wito combiuntion with the water and cannot be again
abstracted except by means of a change of state or evaporation.
Foranstance, o pure, distilled water add common salt 5 this at
once dissolves, and until water is saturated, if salt was pure, 0o
apparent change takes place in the appeamnce of the water itself,
and il solution was passed  through the finest possible filter, aalt
would ~ull remam in solution, but if we carefully evaporate off the
waters, salt will finally remiun s orznal state, no evident
change having taken place.

I 10 pute water (1,01 we add oxide of sodinm {NaO), soda
at once combines with the water, or part of st, with ggenerntion of
heat, & chemeal reaction taking place in accorddnce with fol.
towing cquation :

Na, O« HL,O 0 N0,

Iu this case one molecule of sodium oxide enters into combina-
ton with one maolecule of water to form the new chemical com-
pound, sodium hvdro-oxide, which dissolves in the excess of
water present, and remains in chemical solution ; and if water

was evaporated off, sodium oxide would not be recoveredin ity
origginal state as an oxide, but in the state of sodium hy droxide,

The reader will note the difference here. On the one hapg,
addition of sodium chloride to the water made noapparent change
in general appearance of water to the unaked eve, and no hea
wias evolved, and on evaporation it was again vecovered in s
original state, and without any change v weight, 1o thie ¢aee
salt simply entered mto mechameal solution with the water, due 1o
the solvent powers of that menstrumy, and is really but 4 phywmcl
change. In the other case, sodium oxide first cntered ingo
chemical combination with a nortion of the water (due 10 the
chemical aftinity of e one compound for the other) with evolution
of heat, and excess of water present dissolved new chemical com.
pound, which then remained in chemical solution,  On evapora.
tion solid sodium oxide would be foend to hive gained in weight
in diveet proportion with the number of molecules of water re.
quired for chemical change from the oxide to the hydroxide.

Changes of this description are constantly tiking place, andis
is with these we shall patticularly deal ar a later stage m these
articles,

Not only do a great many solids dissolve in water ta a
preater or less exteat, but many gases also dissohve very readily,
and to these can be traced phenomenon occurring in some feed
waters known as pitting corrosion and grooving.

The flrst of these may be very propetly described as corrosion,
occurring in small spots on parts of & boiler, and is quite distinet
from general corrosion, which wastes away an extended area of
surface.  Pitting is both annoying and generally very destructive,
in some cases burrowing holes through the affected parts of a
boiler as completely as if it had been drilled.  This action was
formerly and is to-day occasionally attributed to poor material
used in construction, the theory being that weak spots exist and
are attacked by corrosive agents found in the matecial itself.
There remains practically no doubt but thata condition of affxirs of
this kind existing would have an effect on the boiler parts, and
would facilitate the pittingg action. An explanation of this kind
falls very far short of a satisfactory answer, however, in cither
theory or practice, as it is applicable to very few cases.

Careful experiments wade by leading chemists and a veview of
the whole subject go to prove quite conclusively that pitting
occurs most frequently when gases are found dissolved in the
water, oxygen and carbonic acid gas being the most active
agents, and more especially when present together.  These
gases under certain conditions are very soluble in water, and ia
examiming a water for boiler feed purposes require just as carefut
consuderation as does dissolved solid.

Atmospheric air dissolves in water very readily, and contains
at all times a certain percentage of carbonic dioxide, and here a
very peculiar fact is to be noted that has an important bearing
on the point before us. It is a well known fact that atmospheric
air is composed of nitrogen and oxygen in mechanical combina-
tion, four of nitrogen to one of oxygen by volume, or very nearly
79 volumes of nitrogen to 21 of oxygen. When atmosphenc air
s disselved m water these proportions arc found to have changed,
said to be duce to the greater solubility of oxygen in water.

It s worthy of note that water dissolves very uncqual quanti-
ics of the different gases, and very unequal quantities of the
SAME GAS, at different  temperatures. One volume of water ab-
sorbs at the temperatures stated in the following table under at-
mospheric pressure equal to 30 inches of mercury, according to
Bunsen, the following volumes of the different gases :

: Carban ISulphur | Huvdric
Degrees. Ou"§en.-.\'ixmgcn. Hydrogen [Dioxide.| Chlorine. !
Fah, ! (D) Qd

Dioxide., Chenle.
o~y : 1’80, 1 ¢
e e — :
3, o1 .02 : 019 | 1.80 | 339 | 503
30 033] 06 | 019 | 18] 2359 | 36.3] 332
o8 028 | .01y | .019 90 | 216 | 273 441

While not altogether applicable to our point, it mayv be stated
that as the pressure increases & correspondingly larger quantty
of the s is abaorbed, and as the temperature increases the ~olu-
bility of the yas decreases i many cases.  (Carcfully refer to
table on this point.d It is, however, imporiant 10 note that the
pressure which determines the rate of absorption of A gas is not
the yenceral pressure to which the water or other absorbing liquid
is exposed, but that pressure  which the gas under considerion
would exert if it were ALONE PRESENT in the space in which
the absorbing liquid is in contact. It is necessary to bear this in
mind to understand why atmospheric air absorbed by water
differs in composition from ordinary air.

As | have said, atmospheric air consists of 59 parts of nitrogen
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and 21 parts of oxygen. In atmospheric air, acting under a
pressute of jo inches of mercury or one atmosphere, the oxygen
exerts o partial pressure of 4y, and the nitrogen . At 50
F, according to table, one volume of water at atmospheric pres-
wre absorbs 0033 volume oxygen and (016 volume nitrogen, sup-
poving these gases to be ina pure state. Then under the partial
pressures above indicated awater cannot absorb at 50° F. more
than 7. X.033 .007 volumes of oxygen and % X.016-.013
volumes of nitrogen,

Then, in .007 ¢ .013 =.020 voluties of atmospheric iir absorbed
by water there are consequently w007 oxypen and .013 nittogen,
of in 100 volumes, 33 volumes of oxygen and 63 volumes of nitro-
gen. A\tmospheric air then dissolved in water is seen to be very
much richer in oxygen than is the air itself in its ordinary con-
dition, This fact is in itself worthy of the most careful considera-
tion, and explains clearly what is too often considered purely ac-
cideatal phenomena.

Refore proceeding to discuss what action takes place during
the act of pitting, I wish to digress from the subject to point out
to the reader that the capacity of water to absorb gases of fixed
chemicial compounds, <uch as carbonic dioxide (CO,), sulphur
dioxide (SO, ), and hydric chloride (1 C1), must not be confounded
with the behavior of atmospheric air.  Thas hvdeic chloride must
not be understood as being absorbed by water 1 the same pro-
portions as its clements, hydrogen and chlorine. It is a complete
gaseous chemical compound of itself, and combines as such; in
other words, nitrogen and oxygen retain their own peculiar prop-
erties in atmospheric air, but just as soon as hydrogen and chior-
ine combine together to form hydric chloride, an eatirely new
chenneal compound is formed, with quite different properties from
the elements of which it is composed, and with catirely different
degrees of solubility.

When water is strongly heated for a long time, atmospheric
air is completely expelled, and at once resumes its normal com-
position 3 thus we have present a quantity  of free oxygen, which
is the cause of a great deal of our trouble.  While the action of
oxygen on iron is well understood, it is not easy to explain the
action of gases producing pitting in a steam boiler, particularly
to explain why isolated spots are attacked while surrounding
metal remaing unaffected.  If we heat water geadually in a glass
retort, open to the atmosphere, bubbles of gas or air expelled
from the water are scen clinging to the sides and bottom ; and if
we purposely scratch the inner surface of the glass, or in other
manner create an smperfection of a similar nature, it presents a
wonderful attraction for these little bubbles, more collecting there
than at any other part of the retort.  And so tenaciously do these
bubbles cling to their selected places that it requires considerable
agitation to remove them.

In steam boilers the same conditions prevail, and there remains
but litle doubt that these bubbles contain free oxygen and other
gases in o favorable condition to act on the metal beneath,
Temperature being high, they necessarily act with a great deal
of mprdity.  When the oxygen bas combined with the iron of the
metal, protoxide of iron (FEO) is formed, and a little excresence
appears on the surface of the metal, due to the expansion cf the
won by the addition of oxygen, and occupying more space than
the iren acted upon.  Subscquent expansion and contraction
causes this small exeresence to burst, and leaves s small pit or
roughened surface, which readily atiracts the gas bubbles, and
the process is again repeated until finally a hole has been eaten
a considerable distance into or completely through the part

atfected.
(To be Continued )

NEW ARC LAMP.

Tue accompanying cut represents a new type of arc
lamp recently placed on the market by the Canadian
General Electric Company. This company announce
that they are now prepared to furnish a satisfactory and
economical arc lamp for constant potential, alternating
current circuits. The problem is said to have been a
difficult one to solve, but the results obtained are
claimed to be such as to warrant any apparent delay.

The principal features of the new lamp are briefly as
follows : Small maintenance account, by reason of a
life of 6o to 70 hours, with onc pair ot carbons; the
lamp is simple in construction, has few moving parts
and operates quietly ; great economy, ninety-three per

cent. (93,) of the energy being utilized in the arc;
operates independently on circuits of 100 to 1.20 volts,
and trequencies of 6o or 125 cycles.

The lamp requires 70 volts potential to the arc, and
consumes six amperes,  The difference in the potential
at the arc and at the terminals is taken up by an in-
ductive resistance, which is the unique feature of the
lamp.  This inductive coil does not consume in excess
of 25 watts, and is placed within the interior of the

N

C. G. E. Company’s NEW_ARC Lasr.

ornamentation. The use of high grade carbons is
essential.  The lamp is artistic ia appearince and es-
pecially suitable for interior illumination. The orna-
mentation is finished in ground brass and black enamel.
The company aure also prepared to furnish a weather-
proof lamp suitable for outside service.

The renowned LeRoi Mines of Rossland, B. C., are extending
their pumpingg system, and have placed an order through the
Rossland branch of the Jenckes Machine Ca., Shierbrooke, Que.
for a large size special Kuowles sinking pump.
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W. H. BROWNE, Manager Rayal Electric Company, Montreal.
WILLIAM THOMPSON, Superintendcot Waterwords and Electnc Light Plant,
Montieal West, Que.

CANADIAN ASSOCIATION OF STATIONARY
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13 Cumberland St., Taronto,
Wrockville, Ont.
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Treawret, R. C. PRTTICKEW, Hamilton, Ont.
Conductor, G 11 RISLLER, - . london, 6»:.
Dooe Keeper, T C. MORRINGTON, Toronte, Oat.

TORONTO HRANCH NO 3. Mects 1t and gid Wednesday eah month in
Engineen’ Hall, 63 Victona ureet  to. C. Mewving, Preudent; T Evendeld,
Vice Presadent ; J. W. Marr, Recurding Secreeary.

MONTREAL RRANCH NO. 1 Mcets 1v and 3 Thunday each month, in
Engincen Hall, Craig street. Pressdeat, W Stayth i sst Vice President, Wm,
Rowden , 3nd Vice: Presdent, I McNaugion, Recording Secretary, ] O'Rwke:
Treasurer, G. Jones,

ST. LAURENT BRANCH NO. 2..- Meets evary Monday cvening at 43 Ronse-
coars street, Montreal. R, Drowin, Presdent . Alfred Latour, Secretary, 304 Delide
stieet, §t, Cunegonde.

BRANDON, MAN, BRANCH NG 1 Meets st and ind Friday each moath
in City Hatl A R, Coawford, Iresident ;. Anthur Fleming, Secrotary.

HAMILTON BRANCH NQ 2 - Meets 1t and 3ed Tuesday cach smonth in
Maccatiee’s tiall.  Wm. Narmss, Prevideat ; G Mackie, Vice-Prosident ; Jos Tron-
side, Recording Sccretary, Markland St

STRATHFORD RRANCH NO 3.~ john Hoy, Vresident; Samuel H. Weir,

ATy,

BRANTFORD RRANCH NO 4 - Meets ond and 4th Friday each moath
J. R. Fornnh, President  Jos Ogle, Vice-'rewdent , T Pilgnm, Continental Cord-

ags Co., Secretary.

LLONDON BRANCH NO. c.—~Meets on the first and third Thumtay
wonth in Sheswood Hall. 1. G, Camplell, President 5 18 Brighn, \l::: 1’3&?.?
W. Blythe, Sectetary. '

GUELPH BRANCH NO. 6.—Mcets 15t and 3\nl Wednesday ca b manth o
;(.JO pom. . Geary, President ;. Thos, Anderson, Vice-President’; 1 Flewclting

cc.-Sectetary ; 1% Ryan, Fin.-Secretary ; Treasuter, C. F. Joudan. *

OTTAWA BRANCH NO. 7.~ Mect every wecotud and fourth Saturday
month, in Borbridge's hall, Rideau street ; I-‘rra)nk Rotert, l'tm’dcr:l H ,;}“l“t)h\z:-&
Secretary. =

DRESDEN BRANCH NO. 8.-~Mecects 15t and Thursday in each month Thea
Steeper, Sccretary,

BERLIN BRANCH NO. g.—Meets cvery Friday evening. &
President s . Heyd, Vice-President 3 W, J. Rhiodes, Sei’ul:lry. erlin, ()n:.umu‘

KINGSTON HRANCH NO. 10 —Mects 15t and 300 Thursday in en
Fraser Hall, King street, at 8 p.om. President, F. 3Silmm)m; Q'.N-T"n»l.m'h'c'
Asselstine ; Secretary, J. 1. Orr '

WINNIPEG BRANCH NO. 11.—President, G. M. Harlet1; Rew -

J. Sutherland s Financial Secretary, A. 1. Jones. e " Rereury,

L RKINCARDINE BRANCH KO 12 —Meets every Tuesday at 8 o'elind, 1n Mc
Kibbon's block.  President, Daniel Bennett; Vice-President, Josephy l,;gmmu‘
Secretary, Perey C, Walker, Waterworks. '

PETERBOROUGH BRANCH NO. 14.—Meets 2nd and qth Wed H
cach month W, L. Quthwaite, l’m(:dcm'. W Farster, \'ic@“'lt‘\i(kl\\‘. R&tgil:
Caltlum, Secretary.

. BROCKVILLE BRANCH NO 15.—Meets every Monday and Frid i
in Richards Block, King St. l'rcadem. John (?nmdy: icc~l'r:'.\lid‘tyn:_\2"tml::
Bertrand ;. Reconding Sccretary, James Aikins

CARLETON PLACE BRANCH NO. 16.—Meets every Saturday i

President, Jos. MeKay § Secretary, J. DD, Armstrong. v Y e

ONTARIO ASSOCIATION OF STATIONARY
ENGINEERS.

HOAKD OF KXAMINKKN,

President, A. AMES, -
Vice-freadent, F. GO MITCHELL
Reputrar, A, E, KDRINS .
Treasurer, R. MACKIE,
'T(’;'f{'('{’i‘ {ba\. hl::\':’{llgkli\\'.c‘.' w |‘- . ‘T'oronto.
EX NTO A E Fdlins, A ) wkens, F ] Plallipw, F, Donatdwn, J.
HAMLLTON--R. Mackic T Elliot. J Pt J tam
BRANTFORD - A Ames, cate Pateron & Sons.
(':'}"\h\;\';:})—;' l'homl:\): \I\'c.sl?'l. ‘r

NINGSTON slin, (Chief Fngineer Pemtentiary), ). Campbelt,
LONDON-F, {\liul.ell. h ) J !
NIAGARA FALLS—W Phillips,

luformation regarding examinations willbe furnished on application 10 anv
member of the Board.

Brantford, Ont.
1.ondon, bnx.

88 Casoline St , Toronta
28 Napuer st., Hanulion

Frw street railway managers are aware
of the importance of teaching their

motormen to economize power by an
intelligent handling of their controllers. The controller
is intended to take the place of the old method of slowly
accelerating cars, and of avoiding a rush of current
through the motor when at rest, and instead of sifnply
interposing a resistance in series with the motor which
can be gradually cut out, it so arranges the armature
and field coils of two motor cars as that they are all
placed in series with each other at the start, so that
eiach motor actually has then a difference of pressure of
about 2350 volts across its terminals, without their hav-
ing been any useless consumption of power in a rheo-
stat.  The idea of this is, of course, in order that there
miy not be a sudden rush of current through the motor,
which would be the case if it were subjected, when at
rest, to a pressure of 500 volts.  When it has acceler-
ated to some extent, then a second step of the con-
troller throws each motor in parallel with its own ficlds,
but in series with the other motor, which combination
reduces the total resistance and more current flows,
until finally, after the successive steps of the controller
have heen finished, both motors are in series with their
own ficlds and in parallel with each other, each one tak-
ing the full 500 volts. A speed regulation is also often
effected by manipulating the controller, it being kept at
some intermediate position when itis desired to run
slowly, or creep up to some stopping point. Any posi-
tion, however, except the last, that is, the motors in
series with their fields and in parallel with each other,
causes the motors to work at very low efficiency, and
should be avoided as much as possible.  If it be desired
to go slowly it is better to open the controller full fora
tew moments periodically and then shut it right off,
¢ drifting ™ until the speed becomes too low, and then
opening {ull again and so on, rather than to run at any

The Operation of
Street Car Motors,
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intermediate point. A little practice will soon enable an
intelligent motorman to run slowly and smoothly. It
is also preferable to use & break strongly to stop, than
1o slow down by intermediate steps.

A NumBer of prominent persons last
week made an inspection of the works
of the Chambly Manufacturing Com-
pany, nOW in course of construction at Chambly, Que.,
and a description of which appeared in the EvLecTricaL
News for December last.  The party included Mr. F.
S. Pierson, chief engineer of the Metropolitan Traction
Company, of New York, and several officers and
directors of the Montreal Street Railway Company. A
thorough examination of the entire plant was made,
and the unanimous expression was that the works were
of the highest possible character. This opinion from
an expert such as Mr. Pierson must be a source of
gratification alike to the promoters of the unasrtaking
and the citizens of Montreal and vicinity, who will be
consumers of the current.

The Chambly Power
Plant.

A Bl has passed the Ontario Legis-
lature which is regarded as being some-
what of an innovation. It provides that
the city of St. Thomas shall guarantee the Street Rail-
way Company's bonds to the amount of $50,000, to
enable the company to electrify its street railway sys-
tem. In the event of the company failing to keep up
its payments on the bonds, the city is permitted to take
over the road and operate it. Hon. Mr. Gibson, in
refecring to the bill, stated that the provision for muni-
cipal operation was something that had never been in-
troduced in the Legislature before, but he believed that
in the modern view such powers were proper ones to
bestow upon the municipality.

Guarantceing Stroet
Raflway Bonds.

A Byv-1AW of the city of Montreal pro-
vides that steam users must equip
their plants with proper apparatus for
consuming the smoke. An action was recently entered
in the Recorder’s Court by the Boiler Inspector against
a saw-mill owner for not complying with the provisions
of the law. The defendant contended that residents in
the vicinity had entered no complaint, and that, owing
to an increase in the height of the chimney, no nuisance
now existed. The court, however, decided against
the defendant, pointing out that according to law every
steam user was obliged to provide smoke consuming
apparatus, and no complaint from the neighbors was
necessary.,  The decision was looked forward to with
much interest, as a number of similar cases were pend-
ing at the time, which were subsequently dealt with in
a like manner, the Recorder allowing eight days in
which to provide the apparatus. It is claimed that in
the city of Montreal ninety-seven factories are equipped
with means ot consuming the smoke, while perhaps five
times that number of establishments contain steam
boilers. It is quite probable that action will be taken
0 compel every steam user to comply with the law, in
which case the manufacturers of smoke consumers will
reap a harvest. In Toronto the law in this respect
differs from that in Montreal, inasmuch as only when
the smoke from a factory can be shown to be offensive
or destructful are steam users compelled to provide a
remedy. A number of the largest manufacturers, how-
ever, have found it profitable to equip their plants with
mechanical stokers, which besides effecting a large

Decision as to Smoke
Consumers.

saving in fuel, ulso remove the necessity of providing
smoke consumers, owing to the method of firing em-
ployed. As the number of steam plants in Toronto and
other large cities becomes greater, it may be found
necessary to adopt regulations such as those in force in
Montreal.

Mr. A, H. St. Germain, of North
Toronto, has announced his intention
of organizing an autocar service be-
tween York Mills and the city of Toronto. Heis said
to have ordered three electric busses from an English
firm, to be delivered early in the spring. This service
will come in direct competition with the Metropolitan
Street Railway, and may also affect the receipts of the
Toronto Railway Company. The success of the ven-
ture will therefore be watched with more than usual
interest. The electric cabs will be entirely different
from any herctofore seen in Canada, and will have a
carrying capacity for thirty passengers, which would
seem to strengthen the probability of their successful
competition with street railways. [n London, England,
these cabs are becoming a familiar sight, and are be-
lieved to have passed the experimental stage so far as
energy is concerned, but the cost ot the maintenance of
the battery is a point that has not as yet been demon-
strated. While not forecasting any serious loss of
revenue to the street railways effected, the proposition
made by Mr. St. Germain is doubtless of some interest
to street railway companies as showing what may be
attempted at other places under similar circumstances.
The reason for Mr. St. Germain's decision to in-
augurate such a service is probably to be found in the
present unsatisfactory means of reaching the central
part of Toronto from points on Yonge street adjacent
to the city, it being necessary to transfer from the cars
of the Metropolitan Street Railway to those of the city
line, and also to pay an additional fare. It will be
remembered that at the last session of the Ontario
Legislature the Metropolitan Railway Company sought
to obtain running rights over the Toronto Railway
Company’s track to the Union Station, but the applica-
tion was refused for the reason that the two com-
panies could not come to an agrecment as to terms.
Had such an arrangement been made, probably nothing
would have been heard of the proposition to runa
system of autocars. The interests of both railway
companies and municipalities would, we believe, be
best conserved by the appointment of u Board of Ar-
bitrators to decide the question of running rights of one
railway over the tracks of another, and to fix the rates
of fares and matters of this character.

Blectric Cabs vs.
8treet Railways.

ELECTRICAL EXPOSITION IN 1895.

A compaxy of New York gentlemen has been formed,
with a capital of $20,000, to conduct an electrical ex-
hibition in that city some time during the present year,
to follow the line of the show held in May, 1896, and
which was a pronounced success.  Mr. Marcus Nathan
has been chosen as general manager. The new elec-
trical inventions and improvements developed within
the past two years will be an important factor, and it
is hoped to greatly surpass the former effort.

The bill permitting the city of St. Thomas, Ount., to guarantee
the bonds of the Electric Street Railway Company to the exteng
of $30,000, has been passed by the Private Bills Commttee of the
Ontario Legislature.
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MR. ALFRED T. SMITH.

PRUSENTED herewith is the portrait of a gentleman
well known in telephone circles, Mr. Alfred T. Smith,
District Manager for the Bell Telephone Co., with head-
quarters at Kingston. Mr. Smith has just emerged
from & scrious illness, covering a period of more than
two months, His friends will be glad to learn that
although n month ago he was declared by the physicians
to be beyond recovery, his excellent coustitution enabled
him to withstand the ravages of disease, and he is to-
day out of danger and on the road to convalescence. A
few weeks spent in a milder climate will, it is hoped, be
the means of completely restoring him to health again.

Mr. Smith has been in the employ of the Bell Tele-
phone Company for nearly twenty years, having entered
their service at Hamilton in the year 1879, when 18
years of age. One year later found him in charge of
construction, and the following year he built the first
long distance telephone line in Canada, coanecting the
cities of Toronto and Hamilton. His ability and care-
ful attention to business led to his appointment in
January, 1882, as local agent for Peterborough and

Mz, Awrrnd T, Saati.

Lindsay ; from thence he was transferred to the Halitax
agency in August, 1883. While in charge of this dis-
trict the telephone system was installed on Sable Island
much to the convenience and comfort of the guards.
‘The electric light system of Halifax was also constructed
under his immediate supervision. In 1886, at his own
request, Mr. Smith was transferred to the Kingston
agency, and in May, 1897, his faithful services were
further recognized by his appointment as District
Deputy of the Ontario Department. He is a brother of
Mr. A. B. Smith, superintendent of construction for the
G. N. W. Telegraph Company.

THE LATE WILLIAM BELL.

Earty in December death removed ex-Alderman
William Bell, Dominion government engineer, and pos-
sibly one of the best known men in Toronto. His ill-
ness was of a lingering nature, an attack of typhoid
fever subsequently developing into jaundice. Deceased
was 61 years of age. He was born in Woolwich, Eng-
land, in 1836, and came to Canada when quite young.
He scttled first in Montreal, and came to Toronto in
1857, since which time he had gradually become a
prominent figure in municipal! and political life, serving
as a member of the School Board and City Council.

For four years he held the position of tax collector. [y
18go the late Mr. Bell stood as an equal rights candidate
in the provincial elections, but was unsuccessful. In 184
hisserviceswere recognized by hisappointment as govern.
ment engineer at the Customs House in Toronto, Ry
since 1854 Mr. Bell was connected with the Orange
Lodge, having been County Master for two years, He
was :lso a member of St. George's Masonic Lodge and
of the Sons of England.

MUNICIPAL LIGHTING PLANT AT MAGQG,
QUEBEC.

Tug turning on ot the power and light in connection
with the new municipal lighting plant at Magog, Que.,
was made the occasion of a reception given by the
mayor and councillors in the opera house. The hall
was brilliantly lighted by many incandessent lamps, and
the whole town turned out. Speeches were made by
Mayor Bessette and other councillors, and a very pleas-
ant evening was spent. Magog is one of the first towns
in the eastern townships to adopt, own and operate its
own lighting plant. The power is obtained from the
Magog river, just below the cotton mills. The water
wheel plant of the Crocker special type was furnished
by the Jenckes Machine Compuny, of Sherbrooke, Que.,
and the generator, wiring and electrical plant by the
Canadian Genera! Electric Company.

The town have under consideration the control of the
water works, with a view of locating a pumping station
alongside the lighting plant, as plenty of power is avail-
able for this purpose.

BELL TELEPHONE COMPANY’S ASSESSMENT.

JunGe Snider has given a written judgment in the
assessment appeal of the Bell Telephone Company at
Hamilton. The company was assessed for $27,200 on
land and buildings, $24,700 on poles, wires, etc., §5,000
income and $21,600 personalty, on instruments, etc.
The assessment on land and buildings was reduced to
$17,000, the income and personalty assessment was
struck off, and the assessment on the poles, wires, etc.,
was reduced to $13,940, the value of the poles, etc., in
Ward 2. The judges held that the poles, wires and
conduits were assessable as real estate, but the way the
assessment was made they could only assess the poles,
etc., in Ward 2. The judges held that the telephone
instruments were personal property, and that under the
act the company was not assessable for personalty. It
was held that a reduction should be made for the cross-
arms used by the city for fire alarm purposes, and that
no agreement existed between the city and the company
in reference to the aseessment. The judges considered
that the assessment should be made as a *‘ going con-
cern,” and that the poles, etc., should be assessed up to
835 per cent. of the cost. While the assessment was re-
duced from $78,500 to $30,900, it is only $2,200 less
than last year. The judges decided in favor of the
principle ot assessing poles, etc., as real estate, and
would have allowed the whole amount had the assess-
ment been divided among the different Wards and not
all in Ward 2.

APPRECIATES IT HIGHLY.

Mg. Roderick J. Parke, electrical engmeer, Montreal, wntes:
1 am a regular subscriber to the ELECTRICAL NEWS, and appre-
ciate it highly~ in fact, 1 would not be without it for triple its
cost.”

-
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RECENT CANADIAN PATENTS.

Tug Patent Record contains descriptions of the following de-
sices, for which patents have been granted in Canada :

Steam engine indicator, Peter E. Apgar, Philadelphia, Pa.;
(moke consumer, Chas. C. Bruckner, Chicago: apparatus for
ailizing exhaust steam, Herman Ten Winkel, Denver, Col.; car
prake for street raitway, Patrick Flood, New York ; gas engine,
W, E. White and E. A, Myers, Garnett, Indiana; gas engine,
Mexwell, Wyeth & Co., Brooklyn, N. Y.; motor vehicle, Charles
H. Barrows, Williamantic # ofn.; apparatus for attaching electric
jamp bulbs, Olney Smith, Detroit, Mich.; rotary engine, Charles
A. Ingerhiam, Wabigoon, Ont.; smoke consumer, J. H. Saunders,
Buffalo, N.Y.; meter, Canadian General Electric Co., Toronto;
system of electrical transportation, Philip K. Stern, St. Louis, U,
s',; system of clectrical distribution, Canadian General Electric
Co., Toronto ; electric meter, Canadian General Electric Co.,
Toronto ; motor reversing switch, Canadian General Electric
Co., Toronto ; grate for steam boilers, Alfred Davy and John
Edey, London, Eng.; armature, Abe L. Custiman, Concord, U,
S.; valve indicator, John T, Christie, Troy, N.Y.; storage bat-
tery, Lee & Co., Chicago: trolley wheel, R. I, McPhail, Toronto;
system of clectrical distribution, J. F. Kelly and C. C. Chesney,
pitsfield, Mass.; speed gear for motor cars, George G. Harding-
pam, London, Eng.; smoke consuming apparatus, Michel E.
Bernicr, Montreal ; governor for steam engines, Edwin J. Arm-
strong, Oswego, N.Y.,

ROTARY ENGINE.

Patentec: Walter ¥, Clements, Winmpeg, Man., granted 17ih
September, 1897,

Claim.—In a rotary engine, the combination with a cylinder
eccentric in cross-section, of a revoluble piston bearing against
one side of the cylinder and forming a steam chamber on the other
side, said piston being provided with radial slots and recesses in
its sides, stationary cams arranged inside the said recesses with
their peripheries concentric with the periphery of the cylinder, and
abutment plates stidable in the said radial slots between the said
cams and cylinder, substantially as set forth,

STREET RAlLWAY SwiTCH.

Patentee : Wm., A. Grant, assignec of Filmore Peters, both of
Cornwall, Ont., granted 23rd September, 1897,

Claim,—In an automatic switch, the combination with an
operating lever coanected to a switch-tongue, of mechanism
adapted to actuate the lever when operated by devices carried by
acar. The combination of an operating lever arranged beneath
the surface of the track, operating cams provided with bevclled
surfaces, a friction-reducing device, and means for depressing the
cams.  An automatic switch comprising a box, a covering-plate
therefor, an operating lever pivotted to the under side of said cov-
enny-plate and working within said box, said operating lever be-
g suitably connected to a switch-tongue, an anti-friction roller
carned by the operating lever, aseries of operating cams pivotted
adjacent to said lever and provided with bevelled surfaces adapted
to contact with said anti-friction rollec for shifting the lever,
means for returning the cams to their normal !position and

tor assisting movement of the operating lever, in combination with
a series of swinging arms carried by a car, a series of camelevers
also carried by the car, and suitable connections between said
cam-levers and the swinging arms, the latter being adapted to
contact with the operating cams for shifting the switch,
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STORAGE BATTERY.

Patentee : Charles Riordon, assignee of Wm. J. §till, voth of
Toronto ; granted 23rd October, t897.

Claim.—In a storage battery, an electrode, comprising a tec.
tangular, hollow spiral of flat strip sheet lead in flexible torm with
both edges free, an interposed hollow spiral of active material,
exposed at the inside and outside, a rectangular supporting post
for the clectrode extending up through the spiral longitudinal
grooves in each side of the post, and a lead from the centre edge
of the spiral extending up through one of the grooves through the
central opening of the spiral.  The combination with the spirally
formed clectrodes, having the reduced top and bottom ends form-
ing shoulders, of the top and bottom plates, slots in the same
through which the leads extend, binding posts to which the leads
are connected, and the top sealing plate resting on the tops of the
posts and having openings through which the binding posts ¢x-
tend. The combination with the electrodes and leads therefrom,
and binding posts to which the leads for cach cell are connected,
having stems with spherical heads, of a pair of connecting plates
for the cells having arc-shaped grooves and clamping means for
holding the spherical heads in the grooves, as and for the purpose
specified.

t———

PERSONAL.

At a meeting of the board of directors of the Niagura Falls
Park and River Railway, held in Toronto, Mr. Wilfred Phillips,
who had completed his first year as acting manager of the road,
was appointed general manager.

Prof. Alexander Melville Bell, of New York, the distinguished
scientist and father of Mr. Graham Bell, the inventor of
the telephone, has chosen a Canadian lady as a partner in life, in
the person of Mrs, H. G. Shibley, of Harrowsmith, Ont.

Mr. R. C. Pettigrew, of Hamilton, treasurer of the Executive
Councilof the Canadian Association of Stationary Enginecers, wis
clected alderman for the Seventh Ward at the municipal elections
this month. Mr. Pettigrew was formerly a tacmber of the Schoo!l
Roard.

Mr, T. R. Rosebrugh, lecturer in clectrical engincering at the
School of Practical Science, Toronto, was married on the 3oth of
December last, at Syracuse, N.Y,, to Miss Jessie Aeolia Why-
born, only daughter of Dr. \Whyborn, of that city, the ccremony
being performed by Rev. R. Calthrop. The ELkcTrRIcAL NEWS
joinx with the many friends of the bride and groom in wishing
them many years of wedded happiness.

Mr. Walter Rogers, brother of Mr. Joseph Rogers, of the
Rogers Electric Company, died at St. Joseph's Hospital in London
last month, after an illness of a couple of months, Deccased
was an electrical construction man of wide expurience and excep-
tional ability. Before going into business with his brother he
spent two years at clectrical work in Vancouver, B.C., for the
Vancouver Street Railway, and one year in Chicago with the
Edison Electrical Construction Company.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

NuTH. -Secretarion of Associstions are requesiod 1o forwand matter for publi-
cation 1n this Department not lates than the 28th of each month.

TORONTO NO. 1.

AT a meeting of Toronte No. 1, held on December
15th, there was @ large attendance. The trustees of
the hall reported that the Queen .City Insurance Com-
puny had allowed the sum of $1§4.7t for damages oc-
casioned by the recent fire, which will nearly cover the
the loss. A letter was read from Mr. ). J. Main, re-
gretting his inability, owing to business engagements,
to deliver a promised lecture. e hoped to be able to
favor the association at a later date.  Mr. Milne
worked out some problems in electricity. Over fifty
members were presentat the regular meeting on January
sth. There was one initiation and four propositions
for membership. The association was notified that the
new association started in the west end of the city
would hold a formal opening on Thursday evening,
January 13th, to which all the members of No. 1 were
invited. A committee was appointed to arrange for an
At-Home 10 cclebrate the re-opening of the hall.  On
Tuesday, the 11th inst,, an open meeting was held, at
which Mr. James Milne, manager of the Weeks-Eldred
Company, delivered aninteresting lecture.  The regular
meetings are held on the first and second Wednesdays
of each month, and the president especially requests a
a large attendance during the winter months.

HAMILTON NO. 2.

Tui above association is keeping up its standard in
educational work. At a recent meeting Mr. A. M.
Wickens, of Toronto No. 1, read a paper on Latent
Heat, and at a later meeting a paper was presented by
Mr. F. G. Mitchell, which will be found on another
page.

QUESTIONS AND ANSWERS.

A corrisroNpeNT sends the following as a partial
answer 10 Amateur™ in the December issue of the
NEws :.

Absolutely correct tesults cannot be obtained from
the diagrams, for the reasons (1) that they are not full
size, and (2) they are not all to the same reduced scale.
The results given below, however, will be correct for all
practical purposes. In taking pipe diagrams, care should
be taken to have them the same Jength as the others
“taken from the engine. When this is the case the pro-
purtions between them are exact, and when not the case
the proportions must be determined by calculation.
For convenience let us number the diagrams 1, 2, 3 up
to 9, where 1 is the first set of exhaust cards. In com-
paring 1 and 3 there is a difference of 3-16 inch in their
lengths, and between the first and last cards of No. 1
set there is n difference, showing that the cord must
have been stretching.

We do not know exactly what is required in the
nature of calculation of the exhaust cards, whether
¢ Amateur " means to determine the point of release,
etc., in terms of the stroke, or whether he desires the
amount of horse power the engine exerts in working
against the back pressure.  \We are inclined to think it
is the latter, and if so this must be calculated from the
other diagrams. In diagrams 3, 4, 5 and 6 we have
respectively mean forwiard pressures of 19.6, 44, 15.4,
23 tbs,, and mean backward pressures of 11.9, g, 1.2,

9.7 Ibs. respectively, giving us mean effective pressyreg
of 7.7, 35+ 4.2, 13.3 Ibs , which, when calculated, gives
forward horse powers of 24.6, 54, 19.3, 28.6, backwarg
horse powers of 14.93, 11, 14, 12} the difference be.
tween the two being the resultants or indicated horse
powers, which are 9.67, 43, 5.2, 16.6 respectively, |
is not customary to calculate the gross forward ang
backward h.p., it being far gasier to get the net or 1 b,
p. directly from the diagrams.  The M.E.P. of diagrams
7, 8 and g ire 3.9, 9.1 and 3.2 Ibs., and the indicated
horse powers are 7, 16.2, §6 respectively.

In the exhitust diagrams, No. 1, when measured to
scale, we find that release takes place when pistonis
about 234 inches from head end of stroke and 3/ inches
from crank end. Compression commences about half.
stroke.

From the above ‘ Amateur” can draw his own con.
clusions regarding straight and centre connections,
Probubly some of the rest of your readers will answer
whatever else is necessary.

M. ]

A NEW DETERMINATION OF THE VALUE
OF THE OHM.

Wirh the aim of obtaining a standard value of the
unit of resistance, which value should not change with
yJtime, the machine known as the Lorenz apparatus has
| been developed.. The British Government has adopted
! a standard known as the ¢ Board of Trade Obhm Stan-
| dard, Verified, 1894,” which is a putely physical stan-
dard, the constancy of which, with time, depends on the
assumed absence of any changes in its molecular struc-
ture or physical strains. The Lorenz apparatus, says
the Electrical World, depends upon the demonstra.
tion by the dimensional system, that a resistance
is proportional to a velocity, and hence can be
measured by standards purely of length and time,
which are less likely to change in centuries to come than
the physical aggregation of the molecules of any stan-
dard resistance.

The Lorenz apparatus, as built by Messrs. Nalder
Bros., of London, for the McGill University, of Mont-
real, consists of a bronze disc, mounted centrally on a
shaft, by which it can be rotated in its own plane at
high speeds, and concentric with this disc a solenoid
surface in a helical groove of semi-circular section cut in
the cylindrical surface of a massive marble ring. The
ring is about 21 inches outside diameter, 15 inchesinside
diameter, and 7 inches in azial length.

The determination of the ohm involves the exact cal-
culation of the co-efficient of mutual induction between
this coil and the periphery of the disc, and therefore in-
volves the exact measurement of the diameter of the
coil and disc. This was done with a Whitworth meas-
uring machine, a long series of observations in different
directions giving a highly accurate result. To prevent
any leakage of current from turn to turn, double silk-
covered wire was used, brushed over with melted paraf-
fin wax. The co-efficient of linear expansion of the
marble was also determined. The phosphor-bronze
disc was ground in place, so as to be made true on its
axis of rotation, and its diameter and co-efficient of
linear expansion were carefully measured.

Contact was made with the centre of the disc by 2
tube projecting into an axial hole in the disc and carry-
ing a small stream of mercury. Three small tangential
phosphor-bronze tubes were pressed lightly against the
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periphery of the disc at three points, separated by w.
angular distance of 120°. Mercury was passed through
{hese tubes also, the effect being to greatly diminish the
Jdisturbances due to thermo-electric effects.

The mcthod of determining the resistance was a zero
method, the current in the field coil being passed through
the resistance to be determined ; and the E.M.F. set
upin the disc at the proper speed, being balanced
against the fall of potential in this resistance. For
palancing an extremely sesitive Ayrton-Mather galvano-
meter of the d'Arsonval type was used. Extreme care
was taken in the preparation of the resistance coils,
their comparison with the Board of Trade standard, and
the determination of their temperature co-efficients.
The thermometers used in tne investigation were care-
fully calibrated at Kew, and the clock which was used
for the determination of the speed was compared with
the time set from Greenwich.

The results of the successive measurements of the
absolute resistances became very concordant after
various possible causes of small errors had been gradu-
ally eliminated.  Nine sets of observations taken on July
50, 1897, gave results for the value of the Board of
Trade ohm in true ohms, which showed, when all cor-
rections had been made, that one Board of Trade ohm =
1.00020 true ohms.

This result was then discussed in the light of all
sources of error that could enter into it, and the effects
that would be produced by such errors. The marble
ring and the phosphor bronze disc were carefully tested
in induction balances for the presence of possible traces
of iron which would affect their permeability, no such
eflect being detectable with a sensitiveness to one part
in15,000. The final conclusion of the series of tests
was that the Board ot Trade ohm is between two and
three parts in 10,000 larger than the true ohm. This
is probably the most precise comparison of physical
standards ot resistance with their defined value ever
made.

MOONLIGHT SCHEDULE FOR FEBRUARY.

R:i&: Light. Extinguish. g&‘l:’i
- H.M. H. M. HoM.
1. AM. 240 | AM, G40 4.00
2., » 330 n 0,40 3.10
3 n  3.00 v 0.40 2.40
3 No Light. | No Light. |.....
3....; No Light. | No Light. |.....
6....] No Light. | No Light. }.....
7 No Light. | No Light. |.....
8. . .M. 6.00 | .M, Q.40 340
9. . »  6.00 v Q.50 3.50
10.. » 0,00 n 11.00 5.00
tt.... w000 | A 1210 6.10
12....i  « G600 ” 1,20 7.20
13 ... « 6.00 v 230 | 8.30
4. v 6.00 » 340 9.40
15....1 ~» 0.00 »  3.50 | 10.350
16. » 6.0 n 530 |11.90
17.... » Guo " 550 |11.40
1IS...."  » OGuao ~ 5.50 jti.4o
19.. v 06.10 « 5350 ligo
20.. o 0.0 » 530 |11.40
-3 R » 6.10 v 550 | 1140
22.. » 6,10 » 5350 {1140
23. » 8.10 v 5.50 9.40
24.... v Q.20 »  §.50 8.50
25 . _ 10.20 n  5.30 7-30
26...." w» 11.00 »  5.30 6.50
27....0 #1120 n  §.30 6.30
28....; » 11.50 “  3.30 6.00
!
|

Total...... 191,30

FRICAL NEWS 5

SPARKS,

The London Blectric Light Company have erected a small addition
to their building,

Leonard & Son, of Dundas, Oat., have puichased an incandescent
lighting plant from the Canadian General Electric Co.

The Danville Electtic Light Co. have purchased a 6o kilowatt single
phase alternator from the Canadian Genetal Electric Co.

The Canadian General Electric Company are installing an isolated
plamt for R, 1% Uicks, of Norwich, Ont.

The corporation of Magog, Que., have placed an order with the
Canadian General Electric Company for a 2,000 light alternator of their
single phase, revolving anmature compound type,

The Richmond Light and Power Co., of Richmond, Que., ate adding
to their electric Hghting equipment, and bave placed with the Royal
Electric Co., Montreal, an order for one of theie 75 kow. * $,K.C.”
generators and switchboard apparatus complete.

The Toronto Railway Co. have given an order to the Canadian
General Electric Co. for an 850 kilowatt direct-connected gencrator.
‘This machine will be a duplicate of that which has been in operation in
their power house for two years past.

Messes. Edgar & Roy, of North Hatley, Que., are at present enlarg-
ing their electric highting plant, and propose to furnish power as well as
light in the future.  Inorder to be in a position to do this they have
placed their order with the Royal Electric Co. for a 6o k.w. “ S.K.C."”
two-phase generator, which will be installed immediately.

The Dechenes Electric Company are lighting the Russell House and
Opera Honse in Ottawa They have recently placed an order for
several induction motors with the Canadian General Electric Company,
to be operated from their monocyclic circuits.

The Edmonton Electric Light Co., of Edmonton, N.W.T., are im-
proving and eatending their plant.  The new electrical equipment pur-
chased by them from the Royal Electric Company consists of one 75
kow. “ S K.C.” two-phase gencrator, complete, with eaciter and
switch-board, as well as the necessary matenal for the other changes.

At the last meeting of the town council of Granby, Que., the question
of a more complete and eflicient electric light system was considered.
It was moved that the secretary be authorized to advertise for tenders
for an arc and incandescent plant, Lut at the suggestion of Mayor Miner
the motion was allowed to stand pending definite information in regand
to the tannery water power,

The new 100 arc light plant at Chatham, Ont., has been taken over
from the contractors by the city, and is said to be running satisfactorily.
The clectrical apparatus, including dynamos, lamps and circuits, was
furnished by the Thompson Electric Company, of Hamilton,  Ina later
issue we hope to present an illustrated description of this plant, which
is one of the largest yet to be installed in Canada under civic control.

The contract for the power transmission plant of the British Columbia
Railways Company at Victoria, B.C., reference to which has already
been made in this journal, has been awarded to the Canadian General
Electric Company, and will consist of three-phase generators adapted
for direct connection to Pelton water wheels, having an aggregate ca-
pacity of 1,500 horse power.

For the past two years a philanthropic association of Montreal, the
St. Jean Baptiste Socicty, has organized a series of free lectures in their
cdifice, the Monument National. This year a series of lectures on
¢ Practical Electricity ™ has been added to the programme, the lecturer
being Mr. Louis A, Herdt, E. L., Consulting Ingineer and Lecturer in
Electrical Engineering at McGill University,  These  lectures were
begun in October last, and are eaceedingly well attended, over 200
people, young and old, in search of learning, having availed themsclves
of the oppottunity thus afforded.

The Toronto branch of the Bell Telephone Company have issued to
subscribers an improved telephone disectory, which in point of con-
venicence and general arrangement is especially worthy of mention,  The
book is well printed, and the absence of advestisements throughout the
pages is a noticeable improvement. A complete hist of the oflices in
Ontario and Qucbec connected with the long distance lines appears in
the front, while n_numcrical hist of the telephones of the Toronto ex-

change, showing in the order of their numbers the page in telephone
directory on which any number may be found, is also included.

The town of Parsshoro, N, S., is installing a complete arc and in-
candescent systemy, and has awarded contracts for apparatus as follows :
Complete steam plant, including Monarch Economic boiler and two
engines, Robb Engineering Co., Amherst, N.S.: arc dynamo and
lamps, Thompson Electric Co., Hawmilton ; alternating generator,
Munderloh & Co., Montreal, as agents for the Warren induction type ;
transformers, W. A, Johnson Electric Co., Toronto ; lamps and meters,
Packard Electric Co., St. Catharines ; supplics, Canadian General
Electric Co., Toronto. The plant is expected to be in operation by
F_cbruary 1st.  Mr. Geo. White-Fraser, of Toranto, is consulting en-
gincer.
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EDUCATIONAL DEPARTMENT

INTRODUCTORY

After mature deliberation the publisher of this journal has decided to devote a certain amount of space each month to what ma

be termed an Educationy)

Departient, wherein both mechanical and electrical forinula and mathematical problems will be discussed, illustrated, and as far as possible rule and example gien, Atgse
request of the editor, 1 have with pleasure undertaken to contribute to this department regularly each month, and before discussing actual mathematical pro hlems, wish ty

beiefly introduce the subject at issue,

The primary object of this department is chiefly to increase the value of an already valuable paper, by placing in the hands of every engineer who has :m{ knowlelze

of the rudimenta

principles of mathematics, such matter as will enable him by a little study to master the most intricate mechanical and electrical formuta,

Tany of our

most valuable engincering works and publications from time to time contain formula that is in many cases but vaguely undersiood, and very often entirely misundersiood, thas

rendeting an othetwise valuable work practically valueless to the reader.
jnu at what particular paint our caleut.

mind the fact that thare ate many really good engineers whose early education bas, through 3
oqpommh s have not been able ) review their early education for years. Knowing by o mervation and expericnce the great necessity of having a thorough ¢

ion before ing to digest and calculate problems, and the alinost utter impossidility of the student arriving at a satisfactory eonclusion ot his studies withoat 3
thotough knowledge of the principle of mathematics involved, 1 have decided to commence at a point and carry out the

ions should et a matter of serious thought, and past l;:;periertwg Mad 10 be carefully considered, bearing i
n

force ¢f ¢ s and many others who, through tack of
rtmenlﬂy

ramme outlined in this journal - cimmencing it

the foundation and advancing by easy stages until the peinciples underlying the most obtuse and difficult formula can be readily explained and easily undersiood.  The sdna.

tages 10 be detived from an education of this kind, coupled

with practical mechanical ability, is 100 well understood to reqquire comment.

ramme which has been outlined for the succeeding nine months will embreace?

\3
DrcimaL hr'c?r‘wu-l)eﬁnhiom and ex

nation of principles of, and method of reduction to common fractions, and vice vera.

SQuanx ann Circutak MEasurk—Definition and explanation lnd. practical demonstrations of.
t ] e

Cunicat. AXD CYLINDRICAL MRASUREMENTS—Defl
SQuare A Cune Roor—Definitions and explanations of,

of, with practical hints.

SAYRTY VaLve CALCULATIONS—~{Spring and Lever Types)=Principles of, with practical demonstrations. R .
HotLrr ConsTRUCTION—Stays, fivets, joints and seams, iron and steel plate~strength of, with formula and practical demonstrations,
1t is not the intention to fill these columns with a mass of figures hastily compiled witliout reference to any particular object: on the contrary, every problem will be

carefully thought out, and only such information given as will be of use to you, and an effort will be made, based on expericnce and & knowledge of '{,Ve T
L}

his series of tests complete in evety particular,

uitements, 1o make
. Tiosrsox,

(AxTicex 1X.}
DIVIDED AND SHUNT CIRCUITS.

A conductor from one terminal of a generator may be divided
into any number of divisions or branches. Each branch or
division may vary in resistance, and they may all unite on reach-
iny the other terminal.

C -i‘o A mFo

L
E" ttk

FiG. 2.

Example 6 : A portion of the circuit connected with generator
G in Fig. 2 consists of 4 parallel conductors, A, B, Cand D R
of A=100 ohms; B=75 ohms; C=g50 ohms, and D=25 ohms,
what will be the ratio of curreat passing through the circuit which
will pass through cach conductor.

According to Rule 1 the current passing through each of the con
ductors A, B, C and D will be inversely proportionate to its resist-
ance.

CCASAIB:CiD skt

Or to simplify
AsA:D o2
B:D:: 75:2

C:D:: 50:25

That is, that the ratio which current passing through conductor A
bears to current passing through conductor 1D is the same as the
ratio that the resistance of conductor A bears to R of conductor

D, and so on for all the other conductors.

Example 7 : Supposing the current passing through terminals
of generator, and consequently through circuit, to be 50 amperes,
what amount of curreat will pass through each of the branches,
A, B, C and D, in foregoing problem,

To determine the amount of current that will pass through
parallel circuits of different resistances, take the resistance of
each branch in ohms as & denominator, having 1 as a numerator,
Reduce the tractions 10 a common denominator and add 1ogcther
the new numerators.  Take the sum of the numerators as a new
common denominator, and the single numerators as new numera-
tors, and new fractions will express propartivnal currents pissing
through portions of circuit ’s units of one.

. 3.4.6012
Then yba & 4 2 22

won

3.-4.6.12
?5
.*. current passug through branchies expressed in units of one
must equal: A=& i Baogy; C=of s D=,
‘Total current passing through circuit is given as §0 amperes.

And sum of numerators equals 25, using this a< per rule

Then current passing through A= @ X 50=6 amp,
' . . “ B=4{x50=8 amp.

C=g5X30=12amp.

D=j§ix50=24 amp,

. .. . .

It will be observed in Fig. 2 that current passing through cir-

cuit first passes through conductor E', and when parallel branches
are reached four paths are provided for its passage, when it
again unites on conductor Ett,

[t ix quite evident that the more paths there are provided for
the passage of the current the less resistance will be offered,
This brings up a problem as to resistance offered by the paralle)
branches of a circuit as compared with a single conductor,

Itis quite clear that we cannot summurize or add the resist.
ances of each parallel bran b together. If branch A had only
been provided, then resistance of A would have been the resistance
of that portion of the line, but addition of other branches cleacly
reduces resistance of each branch to flow of current by providing
another path for its passage.

In divided circuits the resistance of the combined branches is
cxpressed by the reciprocal of the sum of the reciprocals of the
resistances.
© Example 8: Find the resistance of the combined branches, A,
B, C and D, as set forth in foregoing examples,

The reciprocal of resistance is conductance expressed usually
as Mhos, a derivate of the word Ohms.

The reciprocal or conductance of the four branches then is:

o+ 5+ o+ A =g or o Mhos.

The resistance of the combined branches is as § : 60= 12 ohms,

Application of Rule 3 to this problem proves that the EM Fon
cach of branches is equal 600 volts.

R of A=100 ohms and C= 6 amps. EM F 600 volts.
R of BR= 75 " [ 8 s o Gop ¢
R 0fC= 50 € ] 12 " [ . 600 .
R 0" l)= 25 " " =24 . [T TS 600 **

And combined resistance of A, B, C, ID=12 ohms combined. C
=s0amps. EM F 600 volts.

Perhapsa clearer method of arriving at the combined resistance
of parallel circuits is to use the formula

R-RXR!

R+ R
Which is based on the principle that the combined resistance of
two parallel circuits ¢an be found by nultiplying their resistances
together and dividing the product by the sum of their resistance.
100X 75
100+ %3

By this method, combining A and B we get = 42.8 ohms.

50X 25

Combining C and D we geot 0435

=16.7 ohms,

Then combining these two products we get 42.8x107_ 12 ol

428+ 16,37
combined R of branches A, B, C and D.
If the whole of the branch circuits were of uniform reswtance,
then formula could be very much simplified by usiny formula
k=R
N
When the resistance of one branch is divided by the number of
branches the quoticant will be the combined resimance of aft the
branches.
Example g: What would be the combined resistance of four
parallel branches each having a resistance of 100 ohms ?
1§* =23 ohms.

STRENGTH OF STAYS AND FLAT SURFACES.

We require here 1o find area and number of siays reguired,
arca of surface supported by one stay, and the pressure that may
be allowed against any flat surface.

The greatest stress per square inch of section of an iron stay
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allowed is 6000 lbs.  Then calling this the T. S, (tensile strength)
of our formula, the total stress on a stay may be found by the

Howiny formula :
followih Stress (S)=ax 1S

Example : Find the stress allowable on a direct stay 1§ inches
mdiameter when the stress allowable equals Gooo pounds per
square nch section.

S=ax T S=1.257 Xx.7854 = 1.2271 square inches of section,
1.2271 X 6000 =7362.0 total stress allowable on stay.

Example, the stays of i boiler are 1 ™ in diameter and placed
1zinchies apart, what should be the workingr pressure of the
boiler if the stress allowable per square inch section of stay is
Gooo pounds.

Rute: First find the stress the stay is capable of supporting, then
divide the result by the area held up by cach stay and the quotient
with the pressure allowable on the bailer,

1.25" X 5854 = 1.2271 square inches section of stay.
2271 X 6000 = 7362.6 total stress allowable on stay.

Since the stays are 12 inches apart or 12 inches from cemre to
centre of slity, eich stay must support a section of plate equal to
12 inches squared.

Then 12X 12 = 144 square inches arca, supported by cach stay.
Then 7302 # 144= 5141 pounds pressure allowable on the boiter,

Rule to find required dianmeter of stay ¢ Area of section in square
inches held up by cach stay muliiplied by pressure on boiler
divided by stress allowible per sectional inch on stay equals re-
quired area of stay.

Jaren © 7834 = diameter.

Example : Find the required diameter of a direct stay when
allowable stress on stay is 6000 pounds per rquare inch of section
and stay s are 15 inches apart with boiler pressure at 75 pounds
per square inch,

15X 15 = 225 square inches of surface supported by stay.
225X 75 = 16,875 pounds stress on each stay.
16,8735 + 6000 = 2.81 square inches required area of siay.

:’.'.81 +.7854 = 1.9 diameter of stay required.

Example: the stays of a boiler are 1% inches in diameter and
capable of sustaining a stress of 8,833 pounds, what distance must
they be pitched apart to sustain a working pressure of 60 pounds
to the square inch ?

Rule: *33*=area of section, and square root of arca of section
equals pitch or distance from centre to centre of stays.,

88335+ 60 = 147.2 area of section to be supported in square inches.

? —

Vg7 s 120235 length of each side of section of plate, or required
pitch of stay = 123§ inches.

Proof : 12.125% X 6o =8,820.

|Note. --This result would have been exact had fiactional parts
of an inch been worked out. |

We now have rules for three of the most important determina-
tions relating to stays :

ist. Determining the total weight or stress that a stay is cap-
able of supporting.

ad. Determining the required diameter of a stay when toal
weight to be sustained is known.

3td. Determining the arca of surface a stay of given dimen-
sions is capable of supporting under known conditions,

To practical operating engincers these questions are of great
wiportance; 1 will therefore repeat the examples under conditions
which they may be expected to be met with in ordinary practice.

Example : Thestays on a flat surface are 12 inches apart centre
to centre, and through corrosion, have caten away to 1 inch in
diamcter.  The pressure per square inch on the boiler is 6o
pounds, what is the strain per square inch section of stay, and to
whai pressure should the strain be reduced to give a stress of
3.000 pounds per square inch section of stay.

12X 12= 144 square inches held up by each stay.
144 X 60 = 8640. pounds held up by cach say.
17 X .7854 = .5854 squatre inches sectional arca of stay.
Then stress per square inch section of stay equals :
8640 + .7854=11.000

This i clearly sufficient to break the stay and render the boiler
unsafe,

3000X.7834= 3927 pounds weight that stay is capable of sus.
taining.

3927 + 144 =27.27 pounds safe working pressure.

And therefore to comply with conditions named that strain on
stay must not exceed 5000 pounds per square inch of section,
boder pressure must not be allowed to exceed 27.27 pounds per
square inch,

Example : The stays of a boiler are 10 inches apart, and one of

them breaks, throwing more stress on the four surronnding stays.
The stays are 1'¢ inch in diameter, and  the boiler pressure is g0
pounds per square inch, what extri stress will be pliced per
square inch of section of stays if area supported by each bas been
increased by 15, and what must the boiler pressure be reduced to
so that stress per square inch section of stay shall not exceed
original stress,
Stress held by cach stay equals- -
10X 10 = 100X 50 = 3000 pounds,

Sectional area of stay equals

1025 X 1,125 X.7854 7994 square inches, stress per square
inch of section before the break = 5000 +.994 ~ 5030 pounds,
Then stress per square inch of section after the break -

5030 ¢ '3 of 5030, OF §030 § 1670.006 = 6700.60 pounds.

Stays before break supported 10X 10 =100 square mches of
surfince, and after the break they are ealled upon to support 'y
more, or 133.33 squiare inches, )

Original stress per square inch section of slay - 50303 13333 =
37.7 pounds per square inch, 1o which point pressare must be ve-
ducued so that original stress on stays may be maintained.

Example : What is the total pressure on the flat vottom of a
boiler 18 feet 6 inches long by 6 feet wide, the pressure of the
steam being 30 pounds per square inch, and the depth of water 10
feet 5 inches,  Find also the required number of stays 134 inches
in diameter, and what dismmeter they must be pitched apart when
the stress per squitre inch of section of stay shall not exceed
6000 poutids.

Take i column of water 1 foot high and 1 squire inch in area
as weighing (434 pounds.

10 feet 3 inches equals 10.4106 feet.
o0 10,4160 X (434 = 4.51 pounds pressure per square inch through
weight of water.

Then 4051 4 3o=34.51 total pressure per square inch on bottom
of hoiler. The boileris 18 6" by 6'=18.5X6=113sq. feet area.
113X 1442106272 area of boiler in square inches.

16272 X 34.51 = 361,546.72 pounds towal weight bottom of boiler is
called upon to support.

Arei of stay equals t.57 X.7854 = 1,967 square inches.

1,767 X 6000 = 10602 pounds weight that one stay is capable of
holding up.

361,546.72+ 10602 =53 nearly number of stays required.

Or we might say since each stay is capable of supporting
10602 pounds, 10602 + 34.51 = 307 square inches arex of plate cach
stay can support.

16272 total area of boiler + 307 = 53 number of stays required,

47307 = 17.5214 inches distance from centre to centre of stay.

The Acetylene Lighting Company has been formed at London,
Ont., to manufacture apparatus for the production of acetylene
£as.

The Canadian General Electric Company are supplying a 1,000
light direct-connected, incandescent lighting plant to the Gutta
Percha & Rubber Mfyg. Co. This installation will be, when
finished, one of the most complete in the country.  The machine
is of the steel frame, ventilated armature type, dircct-connected
to an ** Ideal * engine, running at the slow speed of 280 revolu-
tions per minute. The great saving in space, durability and high
efficiency, obtauned by the use of these direct-connected units,
has led to their almost exclusive adoption as the standard machine
where it is desired to obtain the best and most ¢conomical con-
ditions in operating an isolated incavdescent lighting plant.

The Colonial Lighting Syndicate is said 1o be endeavoring to
sccure control of electric light, gas and street railway systems in
Ontario. A recent issue of the Belleville intelligencer says : The
proprietor of this paper has been in repular communication for
many months with a Toronto firm acting in the syndicate's inter-
ests, and we are given to understand  that if the negotiations go
through, it is the intention of the syndicate to extend the road to
Tweed, using heavy rails that will enable the C. P. R, to haul
their cars to and from that village, a contrict for that purpose to
be c¢ntered inte with the railway company. We also understand
that Sir William Van Horne has agreed to give a certain sum of
money towards the enterprise.  The street railway is also to be
run to Trenton. The object of the syndiciate is 10 secure a number
of similar enterprises in Canada, aperating these under one system,
which it is now doing in Ceylon, where the representative now in
Canada has been for twelve years.,
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ELEGTRIC RARILWAY DEPARTMENT.

THE WEST INDIA ELECTRIC COMPANY.

Rererexce has been
this journal to the formation of a company, com-

posed chiefly of Canadian capitalists, to build an electric

railway at Kingston, Jamaica. The directors of the
company, which will be known as the West Indix

Electric Company, Limited, are : F. S. Pearson, of New

York ; Hon. Senator L. J. Forget, W. B. Chapman,
William McLennan and C. E. L. Porteous, of Montreal,
and E. A, Haggart, of Jamaica, the latter representing
the Board in the ‘island. Some of these gentlemen
have just returned from Jamaica to Montreal, and
report the undertaking as progressing tavorably. The
old street car system has been taken over and contracts
awarded for the building of the new 10ad, which will be
about twenty-five miles in length, with possible exten-
sions, and will cost in the vicinity of half a million dol-
lars. It is also probable that electric lighting will be
taken up.

Recently the new directors reduced the fares one-half,
and the first day's carnings are said to have shown an
increase of 30 per cent.

‘The company are fortunate in having secured as their

Mg, Huxry Hotcatst, C.E.
Manager Wot India Hlectric Comjuany.

manager Mr. Henry Holgate, in whom for nearly three
years has been “ested the management of the Montreal
Yark and Island Railway. Mr. Holgate was born at
Milton, Ont., in the vear 1863. After serving his ap-
prenticeship in railway work, he became chief engineer
of the combined Northern and Great Northern
Railways, which were merged into the Grand Trunk in
February, 1888, Four years later he resigned to accept
a1 position as engincer with the Central Bridge and En-
ginecring Company, of Peterboro’, and in June, 1894,
removed to Montreal and became engineer for the
Royal Electric Company, superintending the building
of their new factory. At that time the directors of the
Royal Electric Company were interested in the Montreal
dark and Island Railway, and Mr. Holgate was trans-
ferred to the management of this road in June, 1893,
in which capacity he has since continued.

Mr. Holgates extended railway and general engi-
necring experience should prove of great bencfit to him
in lis new field.  We are plensed to present his portrait
herewith,

made in previous issues of

LEGAL.

Loxvon STrERT Rattway Co, vs, Ciry o¥ LONDON. —The Board
of Judges rendered their decision last month in the appeal case of the
London Strect Railway Company against an assessment on rails, poles,
wires and cars, the judgment upholding the assessment.  In order gy
simplify matters, the appeal was argued in two sections @ 1st, again
the assessment of $80,000 an rails, poles and wires as real estate ; ang
2nd, aganst the assessment of $50,000 on the cars as persunal chatiels
of the company.  Judge Hughes and Judge Elliott entirely agreedia
upholding the Coust of Revision in both instances, Judge I‘ulklcholdmg
the cars to be non-assessable.  Judge Hughes, in his judgment, pointed
out that the statutes under which the company operated curtailed the
common-law right of the public to the use of the 10ad by gving an e
clusive occupancy for the time being of their cars, rails, pules, wits,
cle.  He therefore held that it was the public and not the company
which enjoyed merely an casement of the street, and quoted Chancelior
Rose’s decision in the case of the Consuniers’ Gas Co. vs. Toronto, 1
support of this contention.  This decision of the Supreme Count, be
thought, exhausted everything that could well be said on the subject, and
settled the law in the main features of the present case, Ths judgment
in part was as follows : ** I therefore think the appellants, as respeas
this subject of appeal, must be dismissed, and the decision of the Count
of Revision in respect thereof upheldand affiemed, with costs to be paid
by the appellants of the company.  As to the cost of construction, 1
must believe that there was no real intention of placing a scpammeor
enhanced tax upon the costs 3 of placing the other subject of assessment,
i.c., realty, beyond what they ase worth if so placed, for I cannot ua-
desstand that if in the valuation of this property the asscssment com.
missioner or the Court of Revision ever intended to place a tax upon
propesty beyond the intrinsic value when assessed.  How, for instance,
can a bridge be assessed at the value of the cost of its construction sup-
posing the contractor who tuilt it recerved a great deal more or 2 grent
deat less than it is worth, or because he so slighted his work that itis net
neatly so safe or efficient for the purposes that 1t was intended or con.
tracted for 2 In respect 1o the assessment of the cats of the appeliants
cowmpany, 1 regard them as movable chattels, which are not attached to
the frechold or the wires, poles, or machinery of the railway, much less
the rails upon which they are propelled.  The vropelling power, clec-
tricity, by no means fastens them to the frechdld, . . . And thetcfoe,
in the absence of proof which would bring the chattels of the railway
company within somc onc of the cxceptions provided by the Assessment
Act, that they are otherwise assessable, 1 would uphold and atfitm the
Court of Revision in tespect thereof, and dismiss the appeal on all pants
with costs 1o be paid by the company.”  In his judgment, Judge Elliot
sccited at length the contentions, and asked if there was any substantial
difference between gas pipes and gails on the strcet with regand to the
occupancy of thesoil.  The decision of the Supreme Court in the e
of the Consumers Company vs. Toronto held that there was not.  The
judge went on to quote extensively to show that there was no reasonable
distinction between the two cases, and wound up the first pan with the
bricf line: **1 therefore conclude that the objection is not tenable.”
Regarding the second point, the judge held that the cars differed finn
the rails, poles and wires, which if separated from the main building
would 1ender the whole inoperative, and he went on to say, and
thercfore thought the cars assessable as personalty at $50,000.  Judge
Fiunklc also hicld that the case of the Consumices’ Gas Company was ot
distinguishable from: the casc in point, and gave judgmient accardingly.
** As to the cars,” said be, *° T am unable 1o satisly myself that the s
atcrealty. . . . 1{ccl that thears care not a class of property liable 1o

asscssment, and decline to 1atify the asscsement of the Court of Revision,
and ditect that the asscssment as 1o street cars shiall be stracken o, 308
that the costs in this particular classshall be paid by the city of London.™
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SPARKS.

John Campbell, of St. Thomas, Ont., is installing a 100-light
dynamo w his mill,

"l’hc telephone cable between Quebec and Levis was carried
away by the ice recently.

‘Fhe Canadian Goneral Electric Company have installed an iso-

7 pated plant for Messrs. A, & J. Clarke, Bullocks Corners, Ont.,

The village of Huntingdon, Que., has purchased the clcflric
hight plant from the Stadacona Water, Light & Power Com-
pany-

Manager Leather, of the Hamilton Radial Electric 'I.iailwuy.
rsays the line will be extended to Bronte by May 1. The road
has been built into Burlington.

The British Columbia Iron Works Company, of Vancouver, have
placed an order for a 10-kilowatt, direct connected, steel frame,
mcandescent lighting generator with the Canadian General Elee-
tric Company,

The Stupton Electric Co., of Dawville, Que., have decided to
proceed with the extension of their power plant this winter, and
have made a contract with the Jenckes Machine Co., of Sher-
brooke, for one of their Crocker turbines, horizontally set, with
penstock and draft tube complete,

The proposition to buld an electric railway from Amberstburg
to Windsor came up at i recent meeting of the Amherstburg

, Council. 1t was stated thit a Mr. Jacobson was willing to build
the road on the same terms as the Windsor, Amherstburg & Lake
Enc Railway, whose by-law was defeated.

The Dominion Wire Company, of Montreal, have elected officers
as follows: James Cooper, president; C. W. Vollmann, vice-
president 3 J. C. McCormick, mauaging director; F. W, Fair.
man, assistant managing director ; H. Honfall, works superin.
tendent ; Albert Hannah, secretary-treasurer.

Me. Frank Jaynes, general superintendent of the Western Union
Telegraph Company, states that his company are preparing to
extend their line to Victoria and Vancouver, B.C. The route
likely to be adopted is the one followed by the C. . R. cable, a
land line beiny built from Anacortes to the Terminal City.

The clectric lighting system was recently innugurated  at
Mayog, Que., and is suid 1o be very satisfactory.  For private
lighting the following rates are charged for 16 c.p. lights: Private
dwellings— 3 lights, $3.25 pere annum each ;4 10 5, $3 cach; 610
o, $2.30 cach; 10 to 19, Sa25 cach; 20 and over, $2 each,
Stores—3 lipghts, $3 per annum cach s g to 5, $3.23 each : 6o g,
$3cach; 1010 19, S2.30 cach; 20 and over, $2.20 cach.

David Russell, of Montreal, John Jovee, of Boston, William
Straham, and others, will apply to the Quebee Legistature for in-
corporation as the Shawenegan Witer & Power Company, with
power to acquire and develop water powers on the Saint Maurice
and Shawenegan «ivers; for general powers for the development
of power, generation of clectricity, the sale and leasing of the
same, and the manufacture of caleium carbide, acetylene s,
electric light and other products.

At the Toronto Technical School 171 pupils have succeeded in
taking certificates during the past year, and four have heen
awarded diplomas. Those winning diplomas are as follows :
J. Ctalkley, trigonometry, applied wmechanics, perspective,
graphic statics, descriptive greometry, and building construction ;
Walter lnglebart, applicd mechanics, steam ening, electricity,
machine drawing, and machine construction; E. W. Adams,
trigonometry, applicd mechanics, steam engine, sound, light,
graphic stativs, and euclid ; R. H. Chalkley, tagonometry, ap-
plied mechanics, algebra, cuchd, perspective, graphic statics,
descriptive ycometry, and building construction.

The Standard Light and  Power Co. hias absorbed the Temple
Electric Co., situated on Chenneville street, Montreal, which
supplies electricity to i lange number of business firms.  The deal
was practically arrnged i month ago, but the directors of the
Femple Company only recently met and gave a formal consent to
the sale, which makes the Standard Company one of the most im-
postant electrical concerns in Canadi.  The Lachine Rapids Hy-
drawlic & Land Company will in future furnish the power 1o the
Standard Company under a contract just made, and which means
the turning over of many thousands of dollars. The Lachine
Company has also brougint to a successful consummation its efforts
to supply power to the Imperial Electric Co. for five years,
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SPARKS.

Taylor, TeMfer & Co. nre successors to the electrical supply
business of C. W. Henderson, Bleury street, Montreal,

The Royal Electric Company have taken over the electric light

;/plum at Aurora, Ont., from the Metropolitan Lighting Company.

‘/

The Canadian Generuld Electric Company are installing & 100-
light incandescent plant for the Tillson Company, Limited, of Til.
xonburg, Ont.

‘I'he St Lawrence Sugar Refinery Company, of Montreal, have
placed an order for two gs-kilowatt incandescent lighting dynamos
with the Canadian General Electric Company.

The car barn of the Port Arthur Electric Street Railway, includ-
ing rolling stock, was burned to the ground on December 15th,
The railway and plant is owned by the town,

The street car system at Moncton, N.B., has not been a
financial success, and the directors of the company have decided
to discontinue the service during the winter months.

The Edwardsburyg Starch Co., of Cardinal, Ont., are installing
a1 1,000-light incandescent plant.  The Canadian General Electric
Company have the contract for the complete installation.

Mr. J. B, McWilliams, of Peterboro’, Ont., is said to have in-
terested English capitalists in the water power of the Otonabee
river, and as & result a company may be formed to develop the
power.

The British Columbia Electric Railway Company is niow expeci-
menting with two kinds of fenders on their cars in Victoria, and
the one found most satisfiuctory will be adopted for the carsof the
entire system.

The Auburn Power Company, of Peterboro’, Ont., have placed
an order with the \Wm. Hamilton Mfg. Co., of that town, for two
new water wheels. These wheels will enable the company to
double their clectrical output.

It is proposed 10 hold & ** Pan-American” exhibition in 1899.
The site proposed is Cayuga Island, containing about 175 acres
on the Niaygara river, a few miles above the Falls.  In view ofthe
vast amount of power in the vicinity, it has been suggested to the
promoters that clectricity showd predominate in the exhibition,
including the restaurants, where the products of electrical cooking
will be obtainable in a variety of forms.

C. E. SHEDRICK
SHERSR00

Manufacturer of ~emums KK, QUE.

HIGH GRADE ELEGTRIGAL APPARNTY

Lic asee of the Whitaey Electrical Iastrumeat
Company’s Patents 13 Canada,
ise Home Induwtri b All ] ask ica trial,

TRADE NOTES.

The Canadian General Electric Company are supplying a 350.
light incandescent plant for the new Booth elevator m Parry
Sound.

The Windsor Plaster Co., Windsor, N. 8., are lighting their
works by electricity, and have given the order for the clectrical
equiptrent to the Royal Electric Co.

The Kent Mills Company, of Chatham, Ount., have purchased ag
incandescent lighting generator from the Canadian Gepecal
Electric Company.

The Dominion Paper Mills, of Kingsey Falls, Que,, are install.
ing an clectric lighting plant in their new mills, and have placed
the contract with the Royal Electric Co.

The Thompson Electric Co., of Hamilton, have recently sold a
35-light arc plant, complete, to the corporation of Parrsboro,
Nova Scotia, and a plant of xame capacity to the Port Dover
Electric Light Co.

The Virginia Mines at Rossland have passed the preliminary
stage, and will now enter the list of shippers. An order for a
large hoisting plant, with boilers, has been placed with the Ross-
land branch of the Jenckes Machine Co., of Sherbrooke, and is
now on the way from the cast. -

Attention is called to the announcement in the advertisement
pages of this number that the name of the Kay Electric Manufac
uring Co., of Hamilton, has been changed to the Hamilton Elec-
tric Manufacturing Co. The business of the company will be
continued under the new name at the same address as before.

The Weceks-Eldred Co., of Toronto, have removed from the
Board of Trade 10 No. 8o Canada Life Building, where they have
very convenient oftices.  This company secently placed one of their
Jones underfeed mechanical stokers in the Windsor Hotcel, Mont.
real, and the value thereof may be estimated from the fact that it
is said to have cffected a saving of $1350 per week.

The W. A, Johnson Electric Company recemly sold 2 100-light
arc dynamo to the Citizens Telephone and Electric Company, of
Rat Portage, Ont.  This is claimed 10 be the largest arc machine
yet manufactured for sale in Canada. A letter from the company
states that the dynamo is very satisfuctory, a noticeable feature
being the absence of unduc sparking at the brushes.

The Canadian General Electric Company have recently closed
a contract with the Bushnell Oil Company, of Sanuia, for x 23
kilowait, direct connected, steel frame, incandescent lighting
generator, coupled to an Ideal engine.  Thix installation will em-
body all the latest improvements in direct connected practice,
which the Rushnell Company, from their connection with the
Standard Oil Company of the United States, have learued to value
through their experience there.
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WAKE UP! Steam Users; Your Coal Bill is Far Too High

The following are the results of Competitive and Ordinary Working Tests made at the Terauley street Station
of the Toronto Incandescent Light Co. between the Improved Jones’ Underfeed Mechanical Stoker and

EXCELLENT Hand Firing :

CO OVER EACH ITEM CAREFULLY

COMPETITIVE. ORDINARY.
PoINTS OBSERVED.
Jones". ]i Hand. Jones". Hand.

Duration of test in hours cevveiveiiiiiieretacnenenannas 94.2 ‘ 93-75 18. 18.
Total coal bumed, including wood equiv., inlbs ........ 74447+ ] S1770. 13600 15000.
Water evap. from temp. of feed,inlbs......oviaeiis one 621080. 593945. 126113 112338.
AVverage StCAM PreSSUrC. e e e ieeereeavseescssasssonnns 159.7 158.5 15S. 1585,
Totalash..., ciiiiiniiaieriieirnien cvvmveccansnaeaes 6158. 1 8998. Norjweighed.
Actual evap. per lb, coal from temp. of feed in lbs....... 8.8426' 7.262 9.227 7-489

” ” » comb. » ” M e 9.081 I 8.161 ceee ceos
Equiv. =« x coal from and at 212% inlbs........ 9.3321 8.1 10.33842 8.3876

n” ” s cOmb. =« # evienen 10-147 i 9.127 vees vess
Percentage ashe .. v iiieiaiiiiiiiiieiie et eiaaas 82 1 1 veen v
Relative economy.. cvvievervrrreennnrercerenerannens 11478 | 100 128.2 100.

QUESTION—If the above results are obtained with Excellent Hand Firing, what would the results be with Indifferent

and Poor Firing? Think on this and then ask yourself if you can afferd to be without the Stoker.

ORDINARY WORKING Test that tells the tale, not the COMPETITIVE.
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