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ORONTO CONSTRUGTION AND ELEGTRICAL SUPPLY 0. -

(LIMITED)

OLFICR AND WAREROOMS

63 TO 69 FRONT. ST. WEST., - TORONTO. CANADA.

SOLE CANADIEAN AGENTS TOR 1HI

/7 THE SLATTERY
LIGHT SYSTEM é INDUCTION SYSTEM

For Long Distance Incandescent Electrie Lighting.

—\LNO

METERS, TRANSFORMERS, AND ELECTRICAL SUPPLIES GENERALLY.
[ ] [ ] [ ]

CORRESPONDENCE INVITED.
lAMKlN’s PATENT IF_YOU NEED A PIPE OR BOILER COVERING
* BUY THE BEST.
g LAaMRINS PaveNt will pay for itself in
~ Bl a six months, o1 i other words, will pay a pofit

of 100 per cent. & year. That's a good in-
vestment. It will pay you 1o imvestigate.

CATALOGUI KR

’NlNEu}\L WOJL "

e

CANADIAN MINAL WOOL CO.

122 BAY STREET, TORONTO

NEW & 2™ Y
ILUSTRATED MACH| R

Electric Light Sugplies

. Covered Wire, Insulators, Cleats, Alternating and -Direct Ourrent

"‘\'-°°“‘ H w. PETF{!F. :

\ Soldering Salts, Tape, Cut- Dynamos, Converters, and
outs, Switches, Sockets, Meters. Repairs prompt
and Shades. and reasonable.

TORONTO ELECTRICAL WORKS

STEAM USERS 35 ddelaide Strcet West, - - TORONTO.

Desiring tho aervices of COMPETENT EN-
GINKFERS of any class, can obtain SUBSCRIBED CAPITAL, e
nober, ntelligent and reliable i AMOUNT ON DEPOSIT WITH THE GOVERNMENT OF L.-\\“\DASI;; ;02:

men, by appiying te
» by appiying to SiR Atex.CampeeLL KCM.G. Pres,
{Lieut Gove.uf Ontario)

JoHn L.Braikie Eso.Vice Paes.

Compan\ Ofcanada

e st ocwon. | E[G)DIKER, [Wm
Il\IHdIkCe

tion & Insurance Co., “Toronto, 1

JAs. ROBERTSON, Sccretary Montreal Branch,
1420 Mignonne Street, Montreal.

‘ 1\

TENDERS WANTED

A Weekly Jo:;;al of advance informa.

16C. ROBB Ciuef EnSIneer Al FRASSR Socy Treas.

e
e works. CONSULTING E“GINEERS Heao OfFice. 2ToroNTo ST,

) The mnmdudagmad‘m TORONTO
CANADIAN CON TRACT RECORD - Prevention of Accident our chief aim. Economy of fuel secured. )

TORONTC : NQTE~The offices of the Company have been removed trom above address to the Canada Life Building




. CANADIAN ELECTRICAL NEWS May, 1892

THE
Toronto (onstruction'& Jilectrical Supply (o.
(LIMITED)

Office and Warerooms : 63 to 69 Front Street West, TORONTO, CANADA.

SOLE CANADIAN AGENTS FOR THE

———— s e [

|| THOMSON-HOUSTON SYSTEMS

of Incandescent Electric Lighting, Electric Street Railways, Electric Mining Apparatus, Electrie
Pumps, Electric Hoists, Power Generators and Motors, Direct Reading Watt Meters,
Transformers, Incandescent Lamps and General Supplies for
Electric Light and Railway Plants.

T'HE “ "W 00D” _A_RC ILIGHTING SYSTEM

{(MANUFACTURED RY THE FORT WAYNE ELECTRIC COMPANY.
A Full Line of Eleetrie Lighting and Power Supplies aliways in stock. Write for Estimates,
SOLE CANADIAN AGENTS FOR THE PERFECTED CROCKER-WHEELER ELECTRIC MOTORS.

KAY ELECTRIC WORKS

NO. 263 JAMES ST. N. - HAMILTON, ONT.

MANUFPACTURKRS OF

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS

From 1-8 H. P. to 350 H. P,

ELECTRO PLATING MACHINES AND GENERAL ELECTRICAL
APPLIANCES.  SPECIAL ATTENTION TO MILL
AND FACTORY LIGHTING,

WRITE FOR CIRCULARS.

NOTICE OF REMOVAL.

\’VE beg to announce that we are removing 1his
month to new premises,

749 CRAIG STREET,
where with Jarger accommodation and greatly in-
facilities, we will be in a better position
than cver to turn out our standard Main Line and
Warchouse Teleghones. Send for catalogue of
Electrical Supplies of all kinds. Note a couple of
samgle testimoniale :

Waztroxn, ONT., Feb. g, 1892,
T. W. Nxss, Montreal, Que.
Dxar Sir,~We wish to secure four (4) of your
telephones as oo as you can shipthemtous. The
ones we got from you last gave good satisfaction.

Yours truly,  Drs. MCLEAY & AULD.

MiLverToN, ONT., Nov. g, 1891
T. W, Nuss, Es¢, Montreal,

Dxar S1x,— The whole line is working firstclas
Any oze wishing 10 know abous your telephones,
you can refer them to me. 1 think any person with
ordinary intelligence could set them up.

Yours truly,
J. F. CATTERMOLE, M.I.

FINE- - 1€ .4

= Qireet Cars

... OUR SPECIALTY . ...

MonTkrAL, April 7, 1892
T. W. Nrss, Esq., City. i
Dxax Sz, - Replying to your favor of the yth
inst.. we beg to say that the telephone nstruments
which you put into our mill last Year to connect our
different departments are working very satusdac
torily, ard we find them a great convenience. We

Ve : : ¢ : “rai ould certamly ) h o
\We also manufacture Hor§t .and Trail Cars poukdgerawly recommend anyone desiing 3 o
of every description. made by you.
Yours trul;

DOMINION WIRE MFG. CO.

PATTEBERSON & GORBIN,

ST, CATHARINES, ONT.

T. W. NESS

749 Craig Street, - Montreal.
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CANADIAN ELECTRICAL ASSOCIATION.

Fok the benefit of those who may never have had an oppor
wny of seeng for themselves ats attractineness, we publish
views of some of the interesting features of the city of Hamilton,
which has been selected for the first annual comention of the
Canadun Electrical Assouiation on the second “Tuesday in June,
Fortunately the convention s to take place at the pleasantest
season of the year, when the aty may be eapected to appeir in
its best attire.

From an electrical standpoint, also, the city will be found to

spectmg electnie rulways and hindred subjects will also be in-
troduced.  Acommodation ‘incuding power® will be provided
for manufacturers desirous of making exhibits of electric appar
atus. It is yet too ely 1o speak definitely regarding the social
featutes of the occasion, but knowing as we do the energy of the
members of the Association iesident in the city, wd the hospi-
tality of the citizens, we have no hesitation in declaring that
every visitor will find ample means of enjoyment in whatever
time he may have at his disposal apart from the sessions of the
convention.

VIEW AT THE GORE, Hlaiton, ONT.

afford much mterest and wstruction to visitors.  The Bell Tele-
phone Company’s new exchange is right up to date in point of
equipment, and will be open for the mspection of those who niay
he on the lookout for pointers in this line. The new central
station of the Hamilton Electrnic Light & Power Co., will also
have been completed, and if we are 1ightly informed will alone
well repay the visit of every convention delegate who is interest-
ed m this important branch of the electrical business.

Those interested in electric ratbways will find a valuable ob.
ject lesson i this department of electnical work in witnessing
the metheds employed m the construction of the Hamilton strect
raslway.  The convention wtself will undoubtedly be one of much
mterest.  The following subjects, amongst others, have wlready
been arranged for discussion :—* The Financial Aspect of Elec-
tnc Lighting 1in Canada,” introduced by Mr. S. J. Parker, of
Usen Sound ; * Long Distance Telephony,” with illustrations,
by Mr Nalson ; * Safe Winng for Electnc Installations,” by
Mr. Ao B. Smath; “ Line Construction,” by Mr. Wadland ;
*Central Stattons.” by Mre. D, Fhomson ; ¢ Carbons,” by Mr.
Fisk 5 ¢ Steam and Electne Power,” by Mr. J. J. Wight 5 “Mul-
uple Switchboards,” by Mr. Baylis. Questions of interest re-

Altogether, the indications point to a time of much profit and
pleasure as being in store for those who shall take part in this
first conyention for the consideration of questions affecting clec
trical interests and progress in the Dominion.  We would advise
cvery interested reader to fin the date in his mind and memoran
dum book, and make it a point to be present

SUBSIDY FOR A CABLE TO JAPAN,

1t is officially announced at Ouawa, that the Canadian
Pacific Railway has receiced positive assurances that the Imperi-
al Government will grant & subsidy towird the construction of a
new submarine cable between British Columbin and Japan.
President Shaughnessy of that railroad, who has just arrived
from Yokohama, says that arrangements have been made with
the Mikado’s Government for the use of land lines in Japan.
Efforts arc now being made among English capitalists (o 1aise
the money and float a company to undertake the construction
and operation of the proposed cable W conjunction with the
Commercial Cable and the Canadian Pacitic route, as already
chosen.  This route presents ,ery few obstacles and is certainly
much better than the Southren acific route
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THE BOWMANVILLE ELECTRIC LIGHT COMPANY,

DURING the fall and winter of 18867 the plant nos owned
by the Bowmanwille Eleanc Light Company, commenced
operations.  Lhe water power and site formedly accupied by
MeDougall~ flonr ynllis one pule potth of the town was pan
chased and a central station ereded andet the supersision of
Mr Stephen Waoght and Me M. sanford. One thag -five high
cightampere Ball dynamo was mstalled and lights were placed m
anumber of stores and four lyghts un the sticas on approbation.

In the following spong the present company argatuzed with My,
tolin Mt ellan as presdent, and Mo W, {0 Joues as sccetary
teasures, which positons they still hold, .\ three yeas con
tract was then made wath the town for ifteen stieet Lanps, since
mareased w nmeteen, and wonew twenty-hive Fght Ball machine
was purchased.  In 188y dus machine was exchanged for
oy hghter, <o that the vapaciy of the staon at present s
seventy -five arc hghts,

Lhe pond covers anaiea of avvut taenty acies and gnes
head ol water of tventy ivo feete The nucdioes aie doven by
thiee  Leflel wheels, o twenty aidh wheds of twenty -five
e g cach conneated w one shaft dinaig one madie, and one
twenty-six anch wheel of forty-tive b po dosang die athery so tha
cither sachme may be stupped, stacied o van st any desued
speed ndependently of the
other,

Ihe station s connceted
vath  the vilue by
telepliones anwnad by the
company.  Fhey are plaed
on a metallie arant to pre
vent mduction, which on «a
grounded cicut of  that
length would be veen bad
owing to the dose provm:
ity of the hght mams,

Owing to the nose at the
stattion mnide by the ma-
chmes the 1elephone had 10
be placed m a room separ-
ate from the dynamo om,
su that the present supenn-
tendent amvented a small
pece of apparatus which
tauses an incandescent
Laup to be highted when-
ever the bell rmgs and
temams hghted until the
telephone has been answer
ed, when s set ready for
the next ring,

About sixty are laps are
now m use and twenty-five
Bernstein incandescents. A
weosd 15 hept of the ume cach iadhing s staied cach nighy,
and the arcot on which s an.

Thete e tno cicans cantacing abuu tnddve sales of wine,
The othics has the

tlown

une of which bs ona stuie Lunps waldy,
strcetimps, hotdds, atehes, aud all Lanps which Lo tobe sun
vt Sundays ad Lobdayss a0 that one mwadhine dues 4l the
wath when the stute Lanps aic i iequired. The mutto of the
station s, Cleanlaiess s teat to Godliness,  Mi FL Gl Prpu,
who was for thiee yeus wath the Bdl Telephune Co., has been
m charge fur the past two years,

ELECTRIC LIGHTING FROM A FINANCIAL STANDPOINT.
By Erastus \Wimas,

As a matter of course the profitableness of any undertahing
depends upon the price obtamed.  1nmy judgment electe hight
projectors are themselves 1o blame for uss of profit through false
representations as to the cconumy of opetation, I the wruth had
been told, wnd contracts refused exeept upon o paying basts, the
clectrical busmess throughou, the country would now be upon a
much better footinyg.

I he promoters of electncal enteiprises, and the sellers of elec-
tneal appataws and apphanees are rapidly klllmg “the goose

*Abstracts from paper u:ad lwro'c;’x—e :\Tauoul Electric l.x ht Association, Buf.
falo, N, Y., Pcbm,r? 24,1892, &t !

‘\"m\\‘ AT THE RESKRVOIR, HAMILTON, ONT.
A an lllumm'm(, it

neLessan o get do“ n tu the fumes of coaly and in order to shuw
the superiority of one over the other, to yield for a time ia the

that lays the golden ey, Ly falsely representing the grew cvo.
nomy of operation, and conscquently the gieat profits of .yl
umlertakimgs, thus falsely cducating the public into the Lol
that anything like a reasonable price is extortionate.

The policy of the friends of the electrical industry should e
directed mpust the opposite course to that which you propuse
putsming, nanicly, toshow that electrical undestakings, apow the
basis of the present prices are nof profitable, and if they ¢\poq
perfect service they must pay better prices, prices tha have .
varled becanse the companies themselves have not heretafore
appreciated and anderstood the cost of operation, and dic iy
loss due to acdidents and rapid depreciation.

These two eatremes of success and fulute tell the whole “uny
of electric lighting i the past seven years.  The companies thy
have succeeded have doue so under fnonable circumstai.es,
with . freedom from ruinous competition, exacting good pues,
and above all other requisities, with good mauagement,  [fthere
1> any department in human activity whete brains and taa are
reyuired to o degree yieater than any other, it is in the adiu,.
tration of an clectric lighting plant.  This is evident, not unl,
because there was a great lack of esperience and knowled, ¢ of
A business th.:( waa it the production of an article that was .o o
LLun ~cns(. mysterious and unknown, but because there has
been an amount of imis.
apprehension as toits oy
on the one hand and iy
value on the other, hardl
ever esperienced e,
ing any article of ner
chandise,

Some attempt has al
ready been made to ag
count for a misunder
standing as 1o the cost of
clectric lighting, but s
proper to allude to the
folly which has prevailed
in selling it for less thay
cost. The insane_com.
petition with cach otherin
localities where one com-
pany was needed and
more than one was ruinous
is well-nigh passed,
there remains the compe
tition with gas companies
and the effort made w
constantly lower e
standard of clectrici'y
that of gas. Itis true thay
in the early history of the
effort to nse clectricity as
was

matter of profit. But su rapid has been the growth in the use of
eleancity, so immicasurably superior is the current ta fume,
health, i brthancy, in beaut; and attractiveness, that the time
seems near when electudity can Jdaim the rightful place, and Je
inand the price just so much higlicr «s it is an Numinant just sv
much better. 1t tauk siaty years to introduce gas and make o a
relble senant of man. It carly history shows losses quite
proportion to those in elect.icity, while its later progress shuns
that long ago it reached its limit of illumination, its possibility of
muderate profiy, its constaney of danger, and its maximuin of
unhealthfulness. It has remained for clectricity to show in even
new edifice, in every modern place of public 1esort, in almost
every commerdcial centre, in banks and hotels, as wellas in thou
sands of miles of street lighting, how immeasurably superio 15
the electnic globe of light to the meagre and inefficient gas burr.a
With this achieved, and a general verdict in the public mind a
to the superiotity of one over the other, is it not time to breal
away from a similarity of price, as we have broken away from a
similarity of production® An advance in price commensurate
with the superiority in the article produced, would add largel, *
the earmng power of electrnic lighting companies, and it is tme
it wits contemplated and acted upon,
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DANGEROUS POP-PALVES.

Ltk pop-valve 15 conung nto pretty general use on stationary
Boslers, the clief obyection 10 1, we beheve, bemy s expense.
ft respomds quickly when the steam pressure exceeds the work-
g Inmt, and, hemng direct acting, 1t has no levers that can get
cramped, and the only way it can get fast 1s by the valve adher
e toats seat, which s not likely to happen of #t 1eceves pro-
per attention.  Moreover, the pop-valve can be locked up, sv
that srresponsible pessons Ginnot tanper with it or change the
pressure at which it is set.

I'here 1s onc feature about the popssalyve, however, which may
make it dangerous.  In many cases a waste-pipe is attached to
the escape opening in the manner shown in the cut, the horizon.
tal pipe bewg, say, four feet long, and the vevteal pipe long
enough to direct the outtlow of stcam upsatd, o1 perhaps long
cnaugh to pass through the roof so as to discharge out ot doors.
Usualty no adequate support s provided for the waste-pipes
that e put on an this manner, such support as thete may be
bemy, intended only to rehese the valve-casiyg of the weght of
the pipe. Now, when the valve blows off, the escaping steain
sushes upward through the escape pipe, and creates a downwatd
reaction that brngs a severe stram on the outside casmyg of the
valve.  Suppose, for example, that the waste-pipe s four nches
m dumeter, and that the pressure at which the boiier blows off
1 tov pounds per square inch,  The area of a four-inch pipe is
12+, mches, and 4 reactionary pressure of 1oo pounds per square
meh acting on this areit wonld give 4 total downward teaction
of 1,250 pounds.  This,
acting at the end of a
four-foot lever (f.¢., the
waste-pipe), would
bring an enormous
st on the casting
that forms the outside
of the valve; and n
should be bome in
mind that this casting
is all that holds the
valve 1ogether, so that
if the casting should
ful under the strain,
the entire valve would
be blown from the
bailer, and in a few
muments  the entite
contents of the boiler
would be blown oul
The result woukd prob-
ably be that the boiler
would be burned be-
tute the firg could be drawn, 1o say nothing of the iikelihood of
staidig employes.  Several acadents of this kind have come
w uur ateention recently, and we do not doubt that others will
wnunue to happen unless this arrangement of the waste-pipe s

discarded.  To appreciate the danger fully, one only needs to
be un the op of « boiler arranged in this way when the vahe
blows off.

v night be objected that tie full head of steam is not realized
«t i end of the waste-pipe, and that the strain on the casting
would therefure be matenally less than 1s indicated above. In
seply to this we may say that even if the reactionary pressure is
but y0 pounds ta the square inch, the total reaction in a four
ich pipe will be 625 pounds, and this, if the pipe s four feet
lvug, will buing a bending moment on the casting of the valve
48025 = 2,500 foot pounds, which s quite sufficient w endanger
the casting if there should happen to be a flaw in it, andto bring
v the Lults that fusten rhe casting to the nech beluw, oostren
that is greater than they can stand with safety.

If this form of attachment is to be used at all, the outer end
of (e prpe should have a substantial support, capable of safely
beanng 4 weight of a ton or so; and some method of draining
the pipe should be provided, m order that it may not fill with
water and set back into the valve. ‘The valve is provided with
A drip opening, it is tue, but it is well 1o incline the waste-pipe
deanward and put an opening in it near the elbow ‘at the 1%
hand end in the cut,, in order that any water in it may 1.ass off
freely without running back through tae valve-casing.

A DANGEROUS ARRANGEMENT.

\We advise that the waste-pipe from safety-valves, f any be
uscd, -hould be . simple, straight picce of pipe, without elbow
and dipping slightly downward, so that water may run out fiecly
We also advise that the waste pipe <hould open in the boiler
200m, unless the available space is so small as to make this im
practicable. We have known of a number of accudents that
were caused by the freezing up of the outer ends of waste pipes
dicharging out of Jdoovs.  1f the boiler room is small, however,
and the valve is large, it may be dangerous to blow off in the
ooy, for popsvalves blow so suddenly that there is danger of
the fireman bemyg scalded, unless there is o latge tice space o
blow into.  Numetous fatal accidents have been caused this
wiy,

Sewing a pop valve under working pressute is always a dan
wertous proceeding, W\ safe way to set such a valve is to adjust
it when the steam pressure is far below the blowing off point,
aud test it by bringing the steam pressure up to the pointat which
it1s desired to blow. A further adjustiment is made the next
tme the pressure is down, and after several attempts are made in
this way, the valve may be brought to the desired blowing off
point.  This process is a long and tedious one, and the same
deyied of safety and accuracy may more quickly be attained by
illing the boiler with hot water and adjust the valve under wates
Measure, which may be done without danger.  7%¢ Locomotive,

THE CANADIAN ELECTRICAL ASSOCIATION.

itk National Electiic Light Assotiation, since its meeption,
has been doing good

work for the clectn.

cal interests of the

United States.  Al-

though at the begin-

nin, of its existence
it was thought by

some that it was di-
rectly opposed to the
business interest of
the parent compan-
ics, yet its work has
conclusively shown
on the contrary that
it was of mutual ben-
cfit all round. Al
though central sta

tioninterestsreceived
the larger part of its
attention, the  ex-
change of opinion
and the suggestions
offered, proved ‘v be
benefical 1o all concerned. Our Cansdian friends, through the
information obuined from the meeting of the National Assodia

tion in a Canadian dity, at its last session, have formed the Can

adian Llectrival Assudiation, which will fullow in the pad of its
contempurary and endeavor to advance the doctrical interests
of the Dominion in the same eatersive and substantial way as
has been done in the United States  Owing to the short time
that clectricity has been in use for so many divarsified purposes,
the increased number of applications that are constantly being
made show that it has a field, aholly its own, in which no effort
will be neeessary to eapel any foree that may nuw have a strony
fuuting, but rather it will work in conjunction with those already
established for the increased benefit of both and the greater use

fulness to mankind w the deselopment of natural resources.  If
our Canadian friends will go at the work witk the same degree
of energy s was shown by the National Assodiation, the im

provement of the rich land 1o the nourth will follow with surprising
rapidity,  Stationary Engineer.

L he comamutator o a device fur causing the current which flows frum the
armature alterdately in opposite directions to flow into the citcu’ 1o one and
the same direction. It is built on the armature shait and consists of a met
talhc cylinder which is divided into as many segments in pairs as there are
vlectrosmagnets or aumature coils.  “The ends of the wires from the electro-
magnet or magnets or the cods used in building up the annature are con-
nected with these segments o commutaiors.  Fhe current o> taken off from
the cummutastor by means of collecting taashes thay rest theseun as the
commtitator 1S revolverd,
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SAFETY VALVES THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.
By Wirpias Ragarn 1 VAN
t0ontinnsd from cApral Number /
i 33 shows a4 section of the insde of o safety valve,
Ihe U mteed States Board of Supeevang Inspectors of Steam Veseels
topute for Zoer safely valus one square mch valve area for every two

FOR STATIONARY AND MARINE BOILEKS =
INTLRIOR VIEW.

Fie 43,0 SaiEly Vawne

square feet of grate sutfuce of bolder.  For spring.loaded pop valves, one
spuiire 1ach vabe area for every three square feet of grate sutface in the

boiler,
TOM UM IVE POP SATLTY VALVE,

A\Wheo the pressuse i the boiler ieachies the predommated poist at which

Freo g3 INSIDF VbW oF Lavovoring Vanve, .

the salve Hasoset o blow, the salve wall 1ise shphthy from s seat and allow
the seam o escape o the expansion camber andes and around the
satve, amd, as soon as the cwapng steam o thss chamber bas created a

shight preaure above the atmosphiere, the valve T will at onoe e foigm
upward to s extreme bt when at that pont, The steam passing through
the wnchined holes | will foree off the automatie head G, causing o totucon
of the increased area and a rotation of the valve until it again reaches i
sit, when the attomatic Bead will be foreed hack uito positian by s <peang
E. and the valve is ready for the next operation.

Ao Serew to adjust spring to prossure sequired.

1" Checkenut 1o hold screw after ey
wdjusted,

C--Spindle.

D~ Follower for spring.
< Spang,
S Nut 1o hold adjustable head,

G Adjustable or antomatie hiead

H- Valve.

] - Inclined holes i head,

fhe mabers clum it the safest, most
relable, and enly amtomanie  adjusting
pop safety vabve, and that ns action s
such that st will wezer stick on s sit.

TURNBULL'S EQUILIRRIUM SALE IV A ALV)
{GLASGOW, SCOTLAND),

The 1nven or of ths sabve elanus that it
will hift with the shightest maeas * of pres
sure, and will clove practically ar the
wlentical pressure at whnch it opens,  "The
chief features m these valves are that they
are entirely free from A obstructions,
such as guides, feathers, cte., in the steun
posages to which they are fited, while the salves themselves ane of
bell form, as stown m Lig 43, the arrows indica ¢ that ¢t s SIppotted
somewhiat on the pancple of the bydrostata patidus

The vahve consists « fan mvented oybinder, ur bell, chamfoed at ns fower
ciid, and 1esung on g Hat suface of small extont see Lig o),

For manne ot statiwnary purposes the turm of the valve s as adone
desenbied, but the salve o guaded externally at the duner end by o by
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F1o, 3o, ~TURNBULL & LoCR-UP, SPRING-LOADED VALVE,

cyhndrical casing, as shown 1n Fig. 46, this guide having only a narow

surface in contact with the valve.  The arrangement of the spring wall o

readily understood from Fig, 46, and at will be seen that the upper end of

the valve spandle is gunded by an extension of the spring compression nut.
DISK SAFKIY VALAVE,

Fhrough the ase of the dish the saue object s sought to be obtuned -
by means of the reactionary pranaple,  The disk is usually located below
the ground sit of the valve, beiween which and the disk there is a space
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whih may be designated as a reduction chamber, for the reason that when
the vibe proper 18 foreed frem s it by the pressure o the baler, the
presute i thes chamber s tedioed, thereby al owang o greater fonee to act
aceist the lower and anner Lues of the disk twhichis of a greater area than
that of the valve propen than that acung beiween the valve propes and the
Bk dorem the valve further from s wit

tn s lves construeted wath dks attached to their spandles, either below
or thove then ground sst, the disks are of Lager areas than the areas of the

These safety valics ag the Washington aavy yand toals shused g0 e
at 3o and 35 pounds pressure. Faft, o.23 mdh, area 182 square imches,
Ihe valve tested at 35 pounds was spung-loaded  Fhie excess obtamed at
70 pounds pressure, was oneqquarter of 4 pound.  Lift, 0.5 mch . anea
a8 squure mnches.  This valve was loaded by a leser and weght.

REMTIONARY VALVES

As the reactionacy valves, such as the Adamis, Twnbull, aund others, ot

England, the Richardson, € roshy, American, and others, of Amenca, con

just been desenibed and tlusteated, the construction of these
ahves is now widely hnown and a bref reswme will sullice, “The

FiG, 47. DEAD-LOADED Disk SAFETY VALVE,
vatie proper, and when attached w the spindles below the ground sus,
operate in a recess, which miay be termed a ¢ reduction chamber.”

fhe Cockbourne is 1 fur example of dus form of safety valve,

COURBOLRNE DIsh SAFETY VALAE,

b, 47 shows o section of this salve wath o stationary  weight, those
spring-foarded being the same, .

‘The valve proper s constructed i the usual manner, with feather-egged
wings, or guides, extending o the casing.  ‘These guides eatend some
distance below the pomt where they wome into contact with the casing for
e pr pose of recenang and sust uning the disk, the dish ang consuderabily
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FiG, 48,
arger i area than that of the valve, and neardy fithng the lower opemng in
the casing.  "The edge of this disk is bevelled,  Below the casing, carrying
the sit of the valve, and above the disk, 1s a chamber of considerable area
w extent, as shown in Fig. 48,

Fhe result of this armugement is, that the steam, in its passage through
the narrow space between the disk and the casing below the valve, becomes
wirc-drawn, thereby diminishing the pressure i the chamber upon the
upper side of the disk.  Consequently the under side of the disk, being
eyposed to the greater pressure i the boiler, is forced upwards, and a
freater liftis thereby given to the vatve than that duce to the pressure and
vo'ume of steam w the boler.  The thickness of the edge of this disk, as
well asits form, has much to do with the action of ihe valve,

i’_W
)

outer edge of the valve 1s extended o form an ovethanging hip,
and the ssple explanation of its action 1s, thae the steam, n
tslung out w the direction of an angle of say 43, 15 detlected
by the overhanging hp, an upward pressuee tending to foree the
valve further fiom its sit s produced, and thereby obtain o
larger area than that pomandy due to the pressure and soluone
of the eseyping steam when acting only upon the area due to the
diuneter of the valve proper.

stitute a type which has come into very general favor, and lave

Itas quute evident, hioweser, Wt if the steam, after passing
the ground-sit of s safety valve, and befoee it oun make s tiaal
et into the atmosphere, s opposed by any means which will
act to retard its e«cape and foree it agamst the valve sit and any
overhanging portion of the valve, sill have o tendency to foree
the valve further from its sit than it wounld Wf left free.

Ttas o fact that such valves must expose a larger area than
valves where the steam passes unobstructed by such means
direet from their ground sits to the atmosphere, wm order 10
dischiarge the sie volusue of stem,

o the repost of safety-valve tests made at the United States
navy yard, Washmgton, D, C., by a specsal comnittee of the

Board of Sunerviang Inspectors of Steam Vessels, September, 1875, 1 the
following .

" Sume of these reactionary valees proved very effivient, but the com
mittee are not qaite sure that they wall prove to be the best i a long run
It appeats to the comnutter that the nicety of the adjustaaents of pans
required by the sharp lines of the siicture, as well as the fact that no one
valve can be adjusted to more than one pressure, at least witlm a very
narrow hinut of pressure, without extra sprmgs, will cause then more fre
yuently to get out of under than the connuun lever valse, or some of the
dish valies.  The action of this constiucion of safety vabve under pressure
may be deseribed, 1 general teems, as errafse, tremulons and in some -
stances, fumultuons, 1t was very ditlicult 1o adjust some of these valies
twice alike, or to make them constant in thar acton, and they would nog
always give the same resnlt under the siane adjustment.”

COMMON LEVER SAFEIV VALAR

The committee say, m regad to the tnal of the common lever safuy
valve (see g, 22) as fullows

© First. ‘That the diameter of asafety valve is oo ananfa lible test of s
efficiency.

Second, Tha the lift which can be obtained on a safety valve, other con-
ditions being cqual, 18 2 test of its efliciency.

Third. That the lift of a safely valve depemds upon the velocity and
weight of the escaping steam,

Lourth. "That the valves with small arcas made @ greater excess than
those with large areas, even when the former recorded a greater maxunum
of effective arca.

Fifth. That two-temhs (€.2) of one wech s the maximum Ift 10 be
obiained on a common lever safety valve,

Seath, ‘That the common lever safety wahve, when constructed upon cor-
reet principles, employing good matenal and workmanstup, will correctly
indicate the mavimum pressure of steam i a boler, and, when sumitably
proportioned, relieve the same of all excess.

They further say, that **in the armmagement of safety vahes for any
hoiler, or set of boiless, the comnnttee is of the opasion that a number of
valves (where more thanone s required ) s preferable toone valve with a large
areit: and do not behieve it advicable 10 employ a common lever valve, with
ether a beveled or flat sit, of more than 10 sguare 1nches area,  According
to these expentuents, two such valves will discharge four thousand pounds
of steam i one hour, at all pressures {rom 20 10 100 pounds per square
nch, and if the results deduced from the eaxperiments are taken as con
clusive, the male of propartion is all that is required i auanging the areas
necessary to discharge the weights of steam generated, wihout any refer-
ence 1o its pressure.”

‘T'he following rule is the nearest approximaton these tests will warrant

Weight of water evaporated in one hour, muluiplied by o.0c35: r,

An area of 5 square inches, up 1o 1,000 paunds evaporated jer hour,

An arer of 1o square inches, from 1,000 20 2,000 pounds.,

An area of 20 square inches, from 2,000 0 4,000 pounds

An area of 30 square inches, from 4,000 to 6,000 pounds.

An area of 40 square wches, from 6,000 to 8,000 pounds.

ANRULAR SAFETY VALVES,

‘These valves are constructed with two ground sits upon an annular open-
ing. and allowed an external and internal escape for the steam.,  Some
annular valves have attached to the valve or casing an adjustable hip, for the
purpose of controfling the exit of the steans.  The olyeet sought in the con
struction of this safety vitlve 1s an increase of area

{70 be Continned )
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WE have received a sufficient number of enquiries from engy-
neers concerning the situation 1eferred to m an editonal para.
graph in last issue, to satisly us that the ELECTRICAT Niws g
widely read.  Several of these engquines came from Brgsy
Columbi readers, .

SIX months agoe the Ciy Counal of Montieal took note of the
fact that for many years a consuderable sum had been paw for
msurance on uty bnldings, while there had been little v go
damage from fire, and decided to allow its policies to lapse.  [he
unwisdom of this action 1s now apparcat in the recent destiue.
tion of the Bonsecours market.  The Council have decided to
Again insure.

A sMALL vessel, the hull of which is made of polished alumi
num and the machinery driven by a naphtha engine, has been
built at Zutich.  Only the hull is of aluminum, yet the use of
that metal instead of steel caused a saving of 35 in welt
The pohshed surface diminished the friction, and a greater
speed was obtained than from any steet or wooden vesw ! gt
same dipensions and power.

THE vice-presidency of the Great Ndrth Western telegraph
Company, rendered vacant by the promotion of Mr, B3 P Duigln
to the presidency, has been conferred upon the Hon  Adam
Brown, postmaster of Hamilton, There is no reason to douly
the wisdom of the choice.  Mr. Brown has had a long busmew
and public career, and will give to the discharge of the duties
of his new position the benetit of matured judgment.

WE do not suppose that our City Council’s committee will find
out much that was not known before they stavted ot their tnp
to inspect electric sticet railway systems, but if it results in the
City Council arranging that electricity must be used at ance, few
of the citizens will grudge the cost of the trip.  “The storage bat-
teny system seems about as successful as putting the horses in
side the car and making them vun a treadmill to drive the car.

A WRITER in the Stationary [Engineer describes a boiler
explosion which occuried in December {ast, and declares that
“after a thorough examination of the wreck and some thought
on the subject, 1 have come to this conclusion, that the cause of
this explosion was electricity generated in the boiler and
eaploded the same as lightning.” It clectricity can be generated
in a boiler and exploded, it surely can be genevated and #of
eaploded.  Our friend should prosccute his thinking.  1f be can
show electric companies how to generate the electricity without
the use of the steam engine and the dynamo, his fortune is made

The Royal Electric Company has determined by the construc.
tion of dams, etc, o utilize the water power of the Richelicu
river at Chambly for the supply of light and power to the city of
Montreal. The planting of poles and stringiny of wires to con-
duct the current will shortly be commenced.  The Company ex-
pect to be able by this means to deliver 20,000 h. p. in Montreal,
which would be sufficient to operate 200,000 incandescent lights.
The Raoyal Co. by means of this improvement will be in a position
to supply light and power at the cheapest rate,and to outbid cam-
petitors for the city lighting when their present contract shall
have expired at the close of 1893.

A BOILER Inspection and Registration Bill is now before the
British House of Commons. The object of the bill is said to be
to prevent boiler explosions and save human life.  The bill, if
it passes, is to come into operation on the ist of July, 1893 It
provides for compulsory annual inspection and registration of
steam boilers. It does not provide for Government inspection.
Each boiler owner must select his own inspector, and is held re-
sponsible for the competency of his inspector.  Boilers used ex-
clusively for domestic purposes, in private houses, locomotives
and boilers in sea-going vessels are to be exempt from the oper-
ation of the bill. The bill seems to be a fair and reasonable

“ one, but s sure to be well discussed before allowed to become

law

THE rate of combustion of coal in a boiler furnace varies very
much, but secins to be on the increase.  Pressure of steam bhas
increased, piston speed has increased and the tendency is to0
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force overything to its utmost.  The coal consumed per sq. fool
of prate swface is a measuie of the intensity of the fire used.
In many cases with natural chimney draught it ranges fom 10
{bs. prt hour 1o 20 Ibs. per hour.  With forced deaught at has
been o~ high as 120 lhs. per bour,  [ts evident that thete mut
be o ity as the formation of ashes and chnkers increases
aprdly, and with & rapid combustion the grates woukd soon
need cleunng off We e not aware of any expenments to
deternuine what the it of practical work i this watter 1, but
we should judge that a furnace usig 200 lbs. of coal per sq. foot
per hour would be found very difficult to keep in order.  The
moduction of beat m nature is still a long way ahead of any
human contrivance.  Some of the most careful experiments to
determine the amount of heat radiated from the sun show the
sartling  result that it is equal to n combustion of nearly 2,000
ths. of coal per sq. foot per howr.  ‘I'he sun heat 1s certainly not
produced by coal combustion, but the spectroscope proves that
wany of the gascous clements are the same is are found in our
coad tires.  \What a change m steamn botlers of furnaces coull be
got that would give results cqual to the sun's rate of heat pro-
duction, and as little trouble with ashes and with clinkers !

, ELECTRIC railway business in Canada proususes to be very
Pisisk the presemt year. ‘The electric radroad was ginven its
{iest test in Canada in some of the smaller aities and towns,
| and on suburban tines. Having demonstrated 1ts practicabihity
{ and advantages over cxisting methods of transit, the citics of
Hauulton, ‘Foronto, and Montreal have determined to adopt it
In Hamilton the contract for construction and cquipment has
* been let, the power house is in course of erection, and track lay-
! ing 15 under way.  In Toronto, matters are being delayed to give
opportunity to dispel from the minds of the mayor anid some of
the aldermen the theory of the * storage battery ™ as compared
with the trolley.  We imagine the theory has about dissolved
into thin air, and it is theiefore 10 be hoped the change of sys-
tem will at once be made.  The news comes from Montreal that
the street raitway will be converted to the trolley electric sys-
tem at once ; it is expected that the change will be effected by
the 15t of September.  In acddition to these larger undertakings,
there are also @ number of smaller ones in pocess of develop-
ment.  For the carrymg out of these enterprises a large amount
of clectric and steam apparatus will be required, the cost of
whicll will run into the millions,  To us it scems a matter of re-
aret that Canadian electncal manufacturers do not seein to have
wmade prepartions to make the gieater part at least of this ap-
parztus and reap the profite which will prebably find their way
into American pockets. There is also the benefit which would
1esult to our workmen from the making of these goods in Can-
ada. We sce it stated that an Amencan firm has been given the
order for cars for the Hamilton road.  We hope that such is not
the case.  The cars made for the Outawa road by Messrs. Pat-
terson & Corbin, of St. Catharines, scem to us to meet every re-
quirement, and we can therefore sce no reason for gong abroad
for what can be satisfactorily produced at home.

EcoxoMY in the operation of electric apparatus for thegpio-
sluction of Fght and power, should be of primary consideration
with managers or superintendents, not such economy as would
detract from the service that is required to be given, but such as
will make the plitnt a paying one, of 1t 1s possible at prices ob-
taned to so nmake it. By economy in thiz relation we mean
looking closely after the small leaks and wastes that are bound
to exist unless the most stringent means are used 1o prevent
them. It may be the oil, the cotton waste, or even the coal pile.
It no doubt 1s a difficult matter 10 some cases to locate small
and sometimes even large leaks, so well are they covered up; not
that it 15 our intention to say that deception is practised in
covering them up, but only to point out that employees get into
a rutin performing their daily work. By close observation small
savings can be made thit in the long run amount to a consider-
able sum in dollars. It may be that the waste box 1s patromzed
by the cleaner to too great an extent, and waste thrown into the
coal hiole to be burnt that would do considerable more duty were
the fact ponted out to lam.  lus also applies to the engineer
and his assistants as well as to the dynamo cleaner. Then there
1» the ol question—a gigantic one with some stations.  Let us
iook at it from the pont of economy, and see if there are not

some leaks that could be effectually stopped  Have you an oil
tilter 2 and does it do its work well? If not, by all means get
one as quickly s possible 5 again, have you some of your
dynamos throwing oil around and acting as though their whole
duty was to see how much good oil they can manage to coser a
vertain part of your floor or wall with in a limited time? if so,
be swe o stop it at once.  If necessary, have the joumnal
rebabbitted and made o tit the shaf, for ten chances to one
that 1s the cause of it, then cast your eye occasionally on the
oil cups, and place your hand on the bearings that your man is
supposcd to attend to and keep in good shape, for be it known
that one of the worst sowmees of waste in lubrigating oil is caused
by ahot or heated journal and the consequent amount of oil
thiat must be pat through it 1o bring it back to its fomal state
again.  While on this guestion of oil we would fike (o say that
tis poor economy to use a cheap article  cheap only i price
per gallon, demr when the amount consumed is taken into con
sideration.  "This applies equally to cylinder, engine, or dynamo
ol -they must all be the best to wet good and economical ser
vice, Bad ail as well as mattention will cause hot boxes with
conscquent cuthng of the babbi, necessitating the expenditure
of good money in time and material to make right again, all of
which should be added to the price per gallon of the o} used,
Last, but by no meians lenst, is the coul pile, for if there is one
part of an electne lighung plant that requires gredter care than
another in vrder to secure economical results, it is the steam
plant.  Economy there consists in having good firsmen, men
who know just when to put more coal on their fives, and just
where to put ity and how much to put; o cdean out the boilers
frequently and use some good article to prevent scale from
adhering 1o the shell and tubes, and who know how to keep
steaum up to a presswe just inside of the blowing-off point. Tt
means a drop of from 310 7 s, in pressure before i valve will
close down after it is once lifted by the pressure ; that means
that a considerable lump of your coal has been bumned to no
purpese.  See to it also that steam pipes aromd your boilors
and those running to the engine have no leaky joints, and that
they are well covered with a good fire-proof non-conductor
one which will allow you to place your hand on the outside aind
suffer no incomenience thereby, even if there should be a pres-
surc of 100 Ibx, of live steam on the inside of the pipe.  Such
things are made, and we have come across them more than
once ; they should not be chunsy, and m no case greater than
tY to 15 inches in thickness, except where they me used for
coverng the outsude of & boiler.  Another point in this connec-
tion 15 10 have your steam pipes sufficiently large to cause no
wire drawing of your stcam, and your exhaust pipes large
enough tolet the spent steam reach the air without any choking,
thereby causing back pressiere on your engines and the conse-
quent waste of so much money in conl to force it out.  In con.
clusion we miy <ay that just such faults as are enumerated
above have all come under our direct observation at times, and
the wonder sometimes has been “ how came it so.”

THE BLOCK SYSTEM OF DISTRIBUTION.

IN the distribution of clectricity for store lighting by means of
converters, the practice is usually to place a converter on the
house front or on a pole close by for each individual store, or at
the most for two stores vljoining one another, but this is being
superseded by a system of block distribution cither fiom one
central point or pole, ou which convertets are erected to supply
the whole black, or if there is a large number of lights in any
one block which would require miins say of 000 or cooo capic-
wy to carry the current, they can be much reduced in size by
having two central points of feeding from com erters 1o the same
set of mains, in which ciase the converters are best located at
about a quarter of the block’s length from eachend.  Thisalso is
an advantage, in that a pole to carry converters for say 200 lights,
would 1equire 1o be a veritable mast in thickness, on account of
the enormous weight contained in the canverters, whereas with
the lowd an weight, divided hetween two poles, it only needs
one of ordimary thickness to cauy them ; the different shops or
stores are then fed from these mains.  [his is decidedly advan-
tageous in another direction, viz; that now it is possible to opet
ate say 2c0 lights from a converter capacity of not more than
150, as there is seldom more than that number in use at any one
time out of the 200, and if there should be an occasion when the
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cntire aunber would be lighted at onee, the conserters will
carry a temputasy overduad of 3u to 5o per ceny, if they wie of
propet constru tivts and tehable make, in contrast to which, if
cach ature was supplicd frons s onwn audividual converter the
probabnlites e thint the capacaty of the comverters totalled up in
lights, would reach well o 3w Tis evident then that the
luss un comvuiers at lide wr oo Joad would i this case greatly
eaceed thatn which the capadity of converters in lights is 130,
P hen agaisi s o wellestablished fact that there is less constant
luss it propudtiun by uwsity, fow converters, instead of 4 number
of small ones to du the same work.
1o lustrate more fully what we wish to convey in tlus block
system of distribution we append two outline sketches, the first
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of which s e oue cenue of disttiibution spoken of abuve, and
the sccond the two centres. By referning to the diagram it wall
be seen that two fifty hight converters connected in multiple wili
supply mains from which 130 lights, as wired, can be fed to the
stores y and i Lk sanucs, fiom 2235 to 230 lights can be oper-
ated from four go hght conmveners connected in muluple with the
onc sct of mams at two different ponts, the supply wires being
dropped off at any point desired  Of course the mains must
Le of sundi asic that there will be an even deop, o loss in voltage
all over.

THE TELEPHONE IN CANADA.

WE pnnt below some interesting statistics which we have
gathered concerning the growth and present estent of the tele
phutic andusty w Canada. By companing these statisties wath
thusc of uther countnes it will be scen that we occupy an enviable
positton, both as regards the extentand efficiency of our telephone
senvice, and the moderateness of the price at which it is fur
nished :

The telephone rentals charged i some of the pnnapal ciies
of the United States arce as follows:

New York.. .. Cieess $290
Boston.. ... © 4 see. 200
Chieago. . ....... s av.. 133
Philadelplaa. . .. . . 100
SLoloms. .o Liaieae. 100
Cinannaty . to0
Ruffalo 30 and tive cents pereall,
Ransas ity | . .. ieev.. 72

In the whale of the United States the average cost per con
nedtion per subscnber vades from 2 to 13 cents.

In London and Pars the iates are $1o0.

The following table will gne some detaul of the mtes charged

m Canalda, the averge rate being $31 :
Avemage No.

Size of Fachanges Rate. tostpereall.  ofealls per day per
subscniber.

Under 100 salmanbers $20 0106 3

100 10 200 ° . ES 0163 3

200 1) 300 - .. 30 016 o

OO 1Q 1000 " .. 40 013

Totonto, 3903 ¢ ... K13 012 1y
Muntreal, 5872 cive . RO .013 12y

The use of the telephone 1in Canada s an evidence that the
rates charged are but reasonable. In Great Bntain there are

1=~ telephones ir use for every 100,000 inhabitants, in the
Uniteed Seates 330 telephones for every 100,000 inhabitants, and
i Canada y4o telephiones are in use per 100,000 inhabitants.

In Paris, where the telephone is under Government masage.
ment, and service s fumished as cheaply as pussible, theie are
but 4.2 telephones in use per 1,000 inhubitants , - Lusndon,
Engiand, where the Guserument controls the patents aid hias
been liberal with ats licenses there are but 1.y per thousand
use, in Vienna theie are but 5 telephunes per thousand wbab.
itants , and in Betling where the use of the telephune s suppusey
tv be eaceptivnally large, there are only 17 per thousand, white
Montreal has 23 instruments in use per thousand inhabitas,

The number of telephones 10 use 1 Canada 1s greater 1o rauo
of population than in any other country, and this because of the
lower rates charged.  In 1880 there were only 2,100 subscribers
to the Bell Telephone Compiny, while to-day there are 26,212,

As an evidence of local growth we give a schedule of the
number of subscribers in 1880 in fifteen Canadian citics, aind the
number of subscribers in those cities to-day :

1880, 1892,
Montreal, i iiiiieniiinnace, cirrese. 312 5.872
‘Toronto, ... fee ierasasinaear aas 133 3.955
Hamalton, . ..ooviiaaais [ £:11 1,160
Quebece. . ... Gematr r searaaes eaens 124 1,011
Halifax..... ... rreserernee s sers. 87 953
OUAWR. it iieicnnerinsnnsnncess 2 942
London. .. ..ciiiiiiiiiiiaiinnnenens 104 $03
Winnipeg..os co cvnneenes careas 35 798
St Johns, NoB..iovsvineiniinn .. 116 617
Brantford...... ...... eerasenaren w. 33 314
Guelph....... P  eaane veesasaen .1t 220
Windsor. c.vveenvarnnuen teeeenaseee. 22 203
Woodstock. . .iicevenreniriiransens 27 1R6
S Thomas .o...eee.. ceras s 28 173
Cornwall,.........e 10 67

The business is still largely experimental.  When the value
of the telephone first begin to be appreciated (between 1878 and
1880) the public and cities welcomed it, and were s anxious to
grant facilities as they are to-day prompt to refuse them. At
that time it seemed s though every city took pride in having as
many poles as possible, and in one notuable nstance the aty
gave permission to erect poles in its strcets provided they were
placed in every street, or in the words of the contract, “the city
shail be fully poled.” Construction was then relatively cheap,

arn40l.000 byt as the number of wires increased, larger and vastly more

expensive poles were erected, and they being finally overladen
with wires, the introduction of cibles became o necessdy.
These again were experimental, and the companies hardly got
their lines in cables before defects in the old and improvements
in the new, compelled then abandonment for other forms.
Hardly had a standard been reached in aenal, grounded cireunt
cables, when the introduction of electnic light, electne railaagy
and electiic power wires made another change absolutely neces
sary, since the old grounded wires were rendered uscless by the
induction from the clectnic hght and power wires. Thns, by
doubling the number of wires, again_overloaded the poles, the
height of which bad reached its limig, bringing abvut anuhe
change, namely, underground construction.  Here again every-
thing was novel and experimental.  Hundreds of differcut forms
of conduits and cables were brought forward for purchase by the
telephone companies, only to be tried and eveatually abandoned.
This work seemed for 2 long while to resemble the contest
between big guns aud iron-cad ships. The companies no
sooner procured a cable which uvercame the electneal difical-
tics consequent upon underground work, than some clement in
the conduit came to light which destroyed the cable.  Many of
these systeins have been abandoned, both conduit and cable
being a total loss to the compantes, until now both cable and
conduit have Lecome so expensive that all over the world, with
the exception of Canada, it has been necessary to nemly double
the rentals.  The cost in Canada of some of the underground
comduits when cquipped with cables will be nearly $8o,000 per
mile, and this expense no company would be warmanted in
incurring unless they were quite sure that they bad the ficld to
themselves.

The office cquipment has changed as often as the line con-
struction, and it is safc to say that the most expensive part of
the apparatus switchboards and magneto bellsy has been wholly
changed at least four times within the Iast twelve years. The
expensc of this 7 rpp:u:uus has increased in the smne proportion,
until the cost of equipping an exchange with multiple metallic
circuit switchbourds of the latest pattern, with a capacity of
3,000 subscribers, will be in the neighborhood of $200,000, in
addition to the cost of the lines and the apparatus ut subscribers’
stations.

Another very scrious source of loss to the companies is the
frequency of the sleet storms, which have in many instances
totally wrecked their plant and rendered entirely new constiad-
tion imperative, without any increase of revenue.  The storm of
the 11th Maich, 1892, in Ottaws, caused a loss to the compauics,
in poles and overhead wires, of probably between $20,000 and
$30,000, all of which has to be met from surplus revenue.

Certainly these figures are sufficient to convince any disin
terested person that the telephone companics, posscssing
property of a very hazardous nature in asclf and subject to
continual change, must be able to cam not only their expenses
and their dividend, but a large sum to be placed to resene o
order to meet contingencices.
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THE NEW PRESIDENT OF THE G. N. W. TELEGRAPH CO.

HARVEY PRENTICE DWIGHT was bom in Belleville, Jefferson
County, New York, i the year 1827, le received his carly
education at 2 small country school house in this district, and
at the age of 14, with but 50 cents m money and the clothes on
huis back, left home to seek Ius fortune, walking ten miles to a
small village, where he procured empleyment in a general store,
and where he remained for a space of three years, At this
penod telegraphy was in s mfancy in Canada, and held out
brieht inducements for young men to enter its service.  He jeft
s employment n the store and sought and secured a position
in the telegraph office at Uswego.  After learning the art of an
operator he made apphication for employment with the Montreal
Telegraph Company, then commencing operations in Canada,
He was first stationed at Belleville, Ontario, where the first
telegraph office was opencd m Augusy, 1847.  Here he remained
afew weeks, and was then transferred to the head office at
Moutreal, where he remamned for nearly three years, and was
then sent to ‘Toronto to take charge of the business. The vom-
pany at tlus time had a line of one wie between Quebec and
Toronto, a1 distance of about 300 miles, and some 12 or 15
offices.  Extensions were rapidly planned and carried out under
Mr. Dwight's direction throughout the Province of Ontario, and
he was made Western Superintendent of the Company. In 1881
a consolidatiun of telegraph interests took
place under the charter of the Great
North Western Telegraph Co, through
the nstrumentahty of Erastus Wiman,
who became President of the Lompany,

SN Dwight bemg appomted General
Manager of the consolidated interests.
Four yeirs ago he was clected Vice-
President, and on the resignation of M,
Wunan on March 3oth last, appointed his
successor as President, and thus became
the most prominent personage in tele-
graph circles in the Dominion.

‘The Great North Western Telegraph
Company 15 the most extensive and far
reaching telegraph enterprise in the Do.
mnion, controlling about 40,000 miles of
wires and nearly 2,000 offices. Its cami-
ficaions extend throughout the provinces
of Omario, Quebec¢, New Brunswick,
Manitoba, and parts of the States of
Maine, New Hampshire, Vermont and
New York. The completeness of the

tauty, By moving an annature across these lines of magneti
force at the ends of 2 maguet we find it requires an expenditine
of energy.  In the case of a dynamo we obtain this energy from
steam, witer-power o1 some other source.  ‘The generation of
electricity is as easily understood as the method of getting power
by a steam engine. It is known that if we take & conductor of
clechicity, like a common copper wire, and by any means cause
it to mozv ¢ through lines of magnetic force in it cettain direction
that electricity swill be developed in this conductor. No one
pretends to explain why. This is the whole mystery of the
dynamo with all its astonishing possibilities in the service of man.

We know how to do it but are as much in mystery about the
reason Nature acts in this way as we are to explain why an
apple goes down instead of up when rolled from sy our open hand.

A dynamo consists principally of two parts, one of which isa
large mass of soft cast or wrought iron called the magnet and
the other part is called the armature.  Soft iron does not remain
permanently as a magnet except to a very slight degree.  How
cver, some magnetisi dlways remains stored in iron.  There is
a germ of magnetism great enouygh to be easily and quickly m-
creased when properly handled by well-known methods. The
revolving shaft, as seen in the ordinary dynamo, is called the
armature. The armature is usually constructed by having
hundreds of insulated copper wires in it and is made to 1evolve
at a high velocity by some mechanical
force, such as steam.  Suppose this speed
is 1,000 revolutions per minute, which is
not unusual, and that we have 300 wires
on this armature, then we will have, as the
armature revolves, what would be eyuniva
lent to a single wire cutting across all the
lines of magnetic force of 500,000 times
each minute. The magnet generally en
tircly surrounds the armature and these
magnetic  lines of force are shooting
through the armature in a continuous
stream at an inconceivable velocity.  All
the wire conductors on the revolving arm
ature as they move these lines of magnetic
force arc constantly picking up their livtle
share of clectricity and uvnloading it by
means of ingenious mechanical devices
conncecting with the conducting wire that
leads from the dynamo, und receiving the
returning clectricity on another wire lead
ing into the dynamo.

One of Nature's wonderfully mysterious

system 15 duc in great measure to the
broad exccutive ability, foresight and
judgment of Mr. Dwight, and for cheap-
ness and efficiency Canada may be congratulated on possessing
a system of telegraphs o the Gieat North Western Company
second 20 no country in the world.

A POPULAR DESCRIPTION OF THE MAIN PRINCIPLES OF
THE DYNAMO.
By Jons AL GRIER,

THE collection of clectricity, or 11s generation as it s often
called, 1s no more or less mysterious than the generztion of heat.
For those who wmake no pretensions to understand the govern-
ing pnncaiples underlying the generation of electricity by adyna
mo we present the following briet explanation which we hope
may be casily grasped.

Perhaps every reader has played with a common horse-shoe
magnet.  No onccan have one in his hand even for a few mo
ments, without noticing that the small piece at the two ends,
called the armature, when brought close to these ends, not al-
lowed to touch them, 1s afiected by some visible intluence
which tends to draw 1t towards these ends.  This mystenous in-
tluence1s called magneusm.  On laying a horse-shoe magnet on
a picce of a paper placed in a honzontal planc and looscly
spninkhng 1ron filings around these ends, it can be scen that
there s an apparant current of influence projecting into space
from the ends and running across the space at the open ends of
the magnet. These imaginary  projections or currents of this
mysterious influence are called * lines of magnetsc force.” Here
we have the magnetie force and the next thing is to get the clec-

M. H. P, DwienT, PRESIDENT G, N. W,
TeLrGRAPI COMPANY.

laws causces soft iron to become magnetic
when surrounded by a current of clec-
tricity. In the ordinary dynamo this law
is of the greatest utility.  As the electrical current is beiny col-
lected by the revolving armature, itis led around the magnet and
thus the magnetic germ is quickly changed into a mighty force,
again feeding the armature which transforms it from magnetic
to clectneal force.  The average reader may not choaose to sech
any farther into these mysteries, but may be satisfied to under-
stand these main principles that underlic the mechanical genera-
tion of electnicity by a dynamo.  Stated more concisely, permit
me to repeat. A conductor of electricity if made to pass through
a magnetic current in a certain direction will have a current of
clectricity generated in this conductor A dynamo consists
mainly of a magnet and an armature, one of these must be put in
motion by some outside force in order 1o generate clectricity,
then these small portions of electricity as it is generated are led
off, concentrated for use.  Thus the generation of clectricity by
a dynaino is « happy combination of these twa clasely related,
omnipresent forces, magnetism and electricity, brought about by
the expenditure of energy derived from some other saurce. Lt is
not a new creation of cuergy, but anly achange in its form more
convenicnt for ouruse. Instead of a belt or gearing as ina steam
engine or a water-power, we can convey this form of energy far
morc cconomically by a wire to the place we wish to use it to
ploduce motion, heat or light.  The dynamo is not a substitute
for the stcam engine or water power, but is simply an auxiliary
By its use there is always a considerable waste of energy, but we
ket the ensrgy we use, in the most cconomical way, to the place
where it is most required.  Mechanical and Electrical Progress
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WORK AND POWER AS MEASURED BY THE STEAM
) ENGINE INDICATOR. .

Luk follow.ng paper on the above subject was read by the
author, Capt. Weght, at a meeting of Montreal Branch No. 1,
. A S. E. Introductory to the paper, as printed below, the
author gave o buef history of the invention and improvement of
the mdicator . .

I wilt now proceed to an investiganon of the revelations of
the mdieator diagram,  First, it is simply a tecord of the
pressutes against one face of the piston during a complete re
volution of the crank pin. [t goes no further ; the rest we must
do ourselves. 1 . awae that there are able engineers, men
tit for any positson, mtelligent and reading men, who yet consider
the whole thing a humbug, and look at mdicating an engine as
mete pliying with a toy.  To do them justice [ will defend lhl:'ln.
1 hey have never given the subject a serous thought, and during
lll(‘ll.’ education as engineers, the instrument wits not in use. |
have often told them that if James Watt, W, McNaught and
Dan Gooch found it necessary to invem instruments to tell them
what wis yoing on n then cylinders, perhaps it would do us no
harm to follow their exanple.

] .un aware that the standing of the indicator has been injur-
ed by quacks and prodigies men who will pracucally tell you,
that what they Jon’t know is not worth knowing. Itis plain that
they have not leared the first lesson in indicator pracice, th:ft
we know very little about steam doing work in 2 cylinder, and it
1s advisable to be modest.  But it is said that nothing was made
in vain, and so the indictor gquack performs the mmportant
nussion of bringing the instrument to the notice of the public.
The mechanical terms, * Work,” ¢ Power,” * Energy,” which
must be used in our present enquiry, had better be defined,
Ihese words have a technical meaning in engincering which
Cumot be found i our common dictionaries.  “ Work™ismotion
against resistance. A resistance is overcome, motion takes
place, work 1s done.  * Power,” as understood by the modem
engineer is simply the rate at which work is done; thus, the
hammer of a pile driver weighs 3,000 1bs. and it is lifted 30
feet high ; here a certaun amount of work is done, viz., 3,000 Ibs.
hited 30 feet, or nts equivalent in foot pounds, 9,000 Ibs. lifted 1
foot mgh.  So far we can say no more.  But when 1say lh:-u
3000 Ibs. 15 hifted 3o feet high in half a minute, 2 rite of work is
named.  And these thice fictors, namely, amount of resistance,
distance moved, with the rate or tme it was done in, is the
« power™ which 1s gencrally expressed in units of 33,000 lbs. lifi-
ed 1 foot high in a minute called @ horse power. But it must be
remembered that this so called h. p. is only & convenient unit.
It would be absurd for the Grand Trunk or C. P. R. 10 express
distances between stations in inches. The figures would be-
come 50 farge, that we could not compare or comprehend them.
In consequence a unit of 63,360 inches is used, called a n.\ilc.
It is just so 1w our busmness.  The units of work one byz.:ngmc's
mle up so fast, that a unit of 33.000 foot pound per minute is
used, which brings the amount within our comprecrcension.

The engineering ** Energy ™ is the ability to door the c:Ep:xcil}-
for perfornung work. \We now wonder how the ¢ d engineery,
managed to express thar ideas without 1l}is word, fo: its us.c_b_\'
enganeers 1> quict modern. They were in the habit of coming
some word from Latn or Giech, with the tesult that they con-
fused themselves, and other  people could not find out what
they meant.  Go to the Bonaventure statton at .30 1 the after-
110(;11. and you will see seyeml locomotives, standing in front of
tram~. They look quict and peacable  they are doing no work.
Look s the cab, sou may sce the finger of the gauge pointing to
1o, We have the wlea there s somcthuny about her quite dif-
terent fiom what would be, of the inger stead Wt o un the cauge.
In the staze she s, she 1s possessed of energy ; she is cap-
able of Jdoing work. and the mnount ¢an be determined.  In this
case energy oasts, but for the tane boing s not wsedait s
rest. 1 mmavme the tram gomg along at 3o nules per hour ;
steam 1s suddenly shut off ¢ she keeps on going ; there :snow 1o
force drawing heralong 3 atis the cnergy stored w the train by
the work previously done by the engine.  In this form it is energy
10 motion, and @ proof that it 1s capable of doing work, look at
the destruction caused by a wllision.

1he mechamcat idea of wak corvers every wase of resistance
overcomc. whether it be the sawing out of a board in a aull, or
the breaking of st up i a collision.  And 50 the case ofa fly

wheel, energy is stored in the casly part of the stroke, and restor.
ed in the latter part. Build a dam across a river— -the impounded
water is i store of energy ; work is capable of being done there,
A boiler under steam is a store of energy ; no work is done by
the boiler except in case of an explosion. “The small matters of
every day have their examples. 1 wind up my clock at mght;
in doing so 1 have done work ; by raising ten weights | have
stored energy in the weight. 1t is capable of duing work iy
driving the clock for the next 24 or 30 howss. In all the cases '
mentioned, the amount of work that can be done is in propor.
tion to the stored energy, cither at rest or in motion, and it can
be computed.  From this standpoint an indicator diagram 15 a
diagram of energy.  Give me the scale of the spring with which
it was taken, the diameter of the piston and the length of stroke,
and | can compute the work done per stroke. Give me the
number of revolutions per minute and I can compute the pouer,
or the rate at which work is done.

There are many distinct classes of engines  slide valve, with
lap or without it, with a governor and without ; some have cut
off valves on the back, some cut off outside of the steam chest.
Then thereare automatic engines, condensing and non-condens.
ing, compound engines with two, thice and four cylinders.  Each
class of engine, if in good working order,.makes a diagram with
characteristics of the class to which it belongs. A glance is gen-
crally sufficient to tell the family it came from.

In the multiplicity of peculiarities and forms observed in dia-
grams, it would be impossible to take notice of all, 1 think ones
cnough, aud I have sclected one of the Corliss class: it may be
a Brown or a Green, orany other of the automatic family, witha
cylinder 16" diameter and 427 stroke, making 70 revalutions per
minute, a1 piston speed of 490 feet per minute.  This engine 15
common size, neither very large nor very small, with a fair speed
of piston. Another reason why I selected this size cylinder and
speed of piston is to avoid fractions, which if any, tequired con-
stants, are so small in this case that they can be neglected with
out any sensible crror.

In determining the performance and cfficiency of an engine
by means of an indicator, it is usual to calculate certain quan-
tites, called “ constants,” which save a great deal of after time
and trouble. A constant is a reality, itis the result of a calcula.
tion carried out to a certain point, which point is common to all
engines of that size piston, and speed of piston. A power con-
stant, for our sclected engine may take this form. What is the
power of a 167x42" engine, with a piston speed of 390 feet per
minute and 1 1b. M. E, P2 Work this out in the usual way -
maltiply the miston arca by the M. E. P. and by the piston
speed, divide the product by 33,000, The quotient is 3, which
is the h. p. with one pound M. E. . This is the power constant
in this particular case. Look seriqusly at this for a few wo-
ments, and you will perceive that if the M. E. P. was doubled,
you would have double the power; if the M. E. P, was trippled,
you would lave thice times the power; of course all other
factors remain the same.  If you have doubts of this, work it out,
and you will find it s true.

It 15 then established that the M. E. P.multuphied by 315 the
h. p. of any diagrmm taken from a 16” cylinder having a piston
speed of 9o feet per minute. 1t 15 sometimes best to know
exactly what we are doing. I anyone here works out this con-
stant, he will find that the real constant 1s a three-hundiedth
part less than 3, which 1 have dropped as nsignificant and of
no conscquence. An extrit piston speed of 20 inches per minute
would bring the constant up to 3. Looking at the thing from
a moncy point of view, & tenant reats 1 h.p. from our 16” engine
at the rate of 375 per year.  In working up the h.p. of the engine
the constant 3 was used , our tenant 1s paying onc-twelfth of a
cent too wuch per day--an amount of no consequence in such
a bargain.

Another constant much used and a powerful weapon wn the
hands of the engincer, 1s known as “piston displacement,™ or
the volume swept by the piston while making one stroke, or one
revelution, or during onc minute or one hour—or for that matuer,
onc day if you wish, but for good reasons it is customary to
count 1t by the hour. A moment’s thought will convince any
engincer that at work the cylinder and piston of an engine are
actually perfornung the functions of a meter.  She discharges
cvery stroke a certam volume and weight of steam.  The volume
15 constant, but the weight vanes according to the pressure
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existing in the cylinder it the end of the stroke, or the “terminal
pm“urc," as it is called. ‘The amount of both of these factors
can be determined as easily and accurately as the cubic con-
tent- of a box, or the weight of a bar of ivon. 1t is generally
advisable aund always beneficial to know with precision what is
gomz on around us--a fly wheel turns avound ; a piston goes
packwards and forwards, but that is not all 5 let us see what is
eally being done in our 167 cylinder, with a piston speed of
goo feet per minute, and only in relation to the simple idea of
distance travelled by the piston. The piston travels 490 feet
per minute 5 in sixty minutes or one hour it travels sixty times
oo feet, or 29,400 feet, and in a working day of ten howrs dura.
tion, ten times that amount, or 294,000 feet—a number too large
for us to gras.»—1 therefore divide this distance expressed in
feet by 5.280, the number of feet in a mile, and get as the dis.
tance travelled by our piston in a working day of ten hours, 33
wiles and 26 o feet. To get a step further, in a year of three
hundred we ~king days of ten hours each, our piston has travelled
w the eylinder a distance of 16,704 miles. Some may think
that such things as this is merely the gratification of idle
curiosity, but the facts that I have stated have a bearing on our
investigation this evening in a manner not suspected by the
fault finder. QOur 16” cylinder has a piston area of 201.062=",
and moves 42 inches ciach stroke. The displacement of the
piston or volume of sten passed through the cylinder each
stroke is 201,062 x 42, or 8444.604 cubic inches ; in two strokes,
or one revolution, 16889.208 cubic inches. This number is
getting incomprehensible already, so 1 will reduce it to cubic
feet by dividing it by 1,728, the number of cubic mches in one
cubic foot, and get for answer 9.7738 cubic feet, being the
volume displaced by the piston dwing one revolution. But our
engine makes 70 revolutions per minute, thercfore the revolu-
tions made per hour is 4,200. This number multiplied by the
pistan displacement per revolution gives me 41049°96 being the
piston displacement in cubic feet during onc hour’s work. You
will perceive that this is also the volume of steam that has pass-
od through the cylinder during that time.  The number 41049.96
is known as the displacement constant of one of our 16” engines
making 70 revolutions per minute, and I shali use the whole
number 41030 as being sufficiently close for the purpose.

Armed now with our power constant of 3, and displacement
constant of 41050, we are in a position with the assistance of an
indicator to quickly and accurately determine the amount of work
done and the cost, whereby we can compare the performance
with other classes or sizes of engines and also discover defects,
if any exist, and point out the remedy.

You all know how indicators are attached to cylinders, so 1
will not occupy your time with that. As a general rule, the
shorter the pipe and the fewer the etbows, the more reliable is
the diagtam.  Then some form of reducing the motion is neces-
sary to bring the stroke of the piston within the limits of the in-
strument.  The swinging lever and the pantogiaph are examples
of that. Nothing in indicator practice appears to have given
engincers somuch trouble and concern as a true seducing motion
that could casily be applied to any engine.  Differential pulleys,
spring pulleys, inclined plancs, levers, screws and pantographs
have all been used. It appears to me that the proper solution
of the question is to have every builder of engines put on as a per-
manent fixture some approved form of reducing motion.

I wiil now supposc that we are ready to take a diagram.  The
pipes have been blown through to clear them of dirt, the instru-
wment is in place and warmed up, & card is in place on the paper
drum, 2 true reducing motion is in plice and at work with a
string of the proper length communicating motion to the paper
drum, and theinstrument is in free communication with only ane
cnd of the cylinder.  After being sure that all is vight and in good
working order, apply the pencil to the paper on the revolving
drum with light pressure during at least one complete revolution
of the crank-pin.  Next shut off the steam from the instrument
n the proper manner so that atmospheric pressure is on both
upper and lower faces of the piston; put the pencil on the
paper again and draw the atmospheric Jine; then unhook the
<ring; the drum stops revolving 3 take off the card and you
have a diagram of the pressures which cxisted against the face
of the piston then in communication with the instrument.

I wish particularly to again call your attention 1o the fact tha,
an indicator diagram is neither more nor less than a record of

pressures, and from that record we perceive at once the state of
affairs i hat end of the cylinder. Thus if the steam port was
not open at the begmning of the stroke the pencil does not rise ;
we see it at once on the diagrim 3 or if the steam is held too
long m the cylinder and the penci) remains up when it should be
down, we sce it.  If the back pressure 1s heavy during the return
stroke, if cushioning is excessive or none at all, if the steam
pressure drops excessively during adimission, orif the general
behavior of the steam while at work is faulty, you can 1ead it on
the diagram.  Besudes, most naportant results can be obtained
from 1t by calculation and measurement, In all cases, the length
of the diagram, whatever it may be, is the stroke of the engine
from which 1t was taken, and the heights or amounts of pressure
on the diagram are measured by the scale of the spring that was
in the instrument when the diagram was taken.  Generally the
first thing to be done 1s to deternune the ME.P. Till waithmn a
few years ago the only method in general use was by ordinates.
In this case, any lme drawn perpendicular to the atmospheric
line is an ordinate, same as these perpendicular lines on the
blackboard. To do this m the usual way take a short, straight
cdge and lay 1t on the diagram, so that one edge coincides with
the atmospheric hne ; then with a small set square erect two
lines touching the diagram at s ends.  This defines the length
of the dizgram, and this length 1s to be subdivided into any num-
ber of equal parts, but not less than 10.  This can be done by
trial with a small pair of spring bows or dividers, but much bet-
ter with a scale of 30, Joor 50 to the inch.  Apply the scale to
the diagram and slant it till a convenicat number can be read be-
tween the perpendicalars already evected, then witha needle
point, or a fine point of a haid pencil make marks on the paper
corresponding to the divisions on the scale ; then with your
straight-edge and set square draw ordinates through your divi-
sional points. But an incomparably better method is to use
this instrument which is made specially for this purpese. Lay
it on the diagram and open or close it till the length of the dia-
gram is beunded by the corresponding edjes of the two outside
bars. Hold it there, and with a sharp pencil rule off cach bar;
then you have it most accurately -divided into 10 equal parts.
Looking at our diagram after this is done we see that each divi-
sion has two properties in common —they are all of the sume
width, and the sides of cach are bounded by straight lines. This
makes it possible to measure the height of each with close ac-
curacy; then with the scale of the spring, measure the mean
height of cach division between the lines of the diagram.  Pay
no attention for the present to the attnospheric line.  Add these
all together and divide by the number of divisions—the quotient
is the ML.E.P. of the diagram. A Dbetter way is to lay off the
division heights on the edye of a strip of paper, onc after the
other in succession, no breaks ; measure the length of the whole
with your foot rule, multiply that amount in inches and decimal
parts by the scale of the spring, and divide by the number of
divisions. This method is more expeditions and accurate than

the first one.
[ 7o be Continued.)

PERSONAL.

Mr, J. C. Palmer, a promising young clectrician, son of the propnictor of
the Palmer Housc hotel, Toronto, succumbed to a severe attack of dip
thena sn this aty, a fortnight ago.  Hc had recently resigned a potition
with a New York clectrical firm to take the management of the Kiry
Jousc at Brantford, of which his fatheris also proprictor. Deceased was a
member of the National Electric Light Association of the United Statesand
his application for memberstip 1n the Canaduin Electriical  Association was
1o have been presented at the next mecting ¢ he Lsccutine Comnuttee.
Of a gemal disposition, the deceased was held 1n much regard by & wide
clrlclc of acquantances, by whom his untimely death is deeply deplorec.,

PUBLICATIONS.

The Apnl Arena 1s nch in able, thoughtful papers,  Its table of contents
1s as varied as it is inviting, Although the most libeinl and progressive of
all the great reviews, the Arena is prospering in a manner which indicates
the trend of public thought and proves that the people adaure brave, out.
spoken, and earnest magazines,

Germany now cemploys for s elecincal machines ;731-stationary stcam
enginces, which represent a total of 38,244 stcam herse power and 63 loco
notives, developing 1.260-horse power, says Flalracily  This 39,610 horse
can furnish 400,000 incandescent lamps of 16 candle power each  One
hundred and scventy-seven stationary steam cngines and 12 locomotives of
10,000-hotse power are used in other clectrical industrics,
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THE ELECTRIC TRANSMISSION OF POWER.*
BY GIsHERT KAP®,
Lucrurg HI,
(Contenned from Aprid Number )

1 have v capned sutne bime o putang befure you s tansnission plant,
Bevanse aant snfinmation about suceessful engaeermg work s of great val-
e to gprantaal en, and the Schaflasen plant s ceatnly one of the besy
amd et suncessful Cuamples Tooubl hase chivsen The power transuntted
o cortnnly g inconding to vur presens adeas, but there s good reison
o lelioe that s proant ol magndude at any rate thistranstnssion witl sery
soun be echipsed by other work of this kind.  There are projects afloat tor
athang the puwet of the Rluad, newr Bale, to the tunc of wens of thousands
of hurse power. and at Nuagasa, as yuwall know, ool of 123,000 H, B,
ub o e onve gh e cent of thie otal power of Niagant, s to betahen from
the Falls amd tamsmattal to vanous distances, the lungest distance being
sotit v omdes. b am put an positiod tu gt you detanls of any of the
sbicnues which have been subimutted to the Nuagaea Comnussiun, since these
e the propraty of the Catatact Cumpany, L, by the courtesy of several
anmbers Wf the Cutnussiun, nutably Dio Coleman Scilers, 1am able 1o give
sou o general vathoe of the schames. My olgect e applying to the Nuag-
atd Comtnsawn fur suformation of tho hind was to obilun sume mdicition
uf the upninuns whindr Tuading maleto engaicers entertam of clectnie power
transmessiun, and to put the tesalt of iy sovuury efore you.  Lest thegen-
cral conditivn uf the Nuagaia suhvmg ay sut be quite fanuhat o alt of you,
1 5hall now throw apon the screen a pr ture of the Falls, and gine you very
bricfly an vithne of the vljedts fur whinh the Cataract Comjany has been
established,

Of the .mmense puwer represented by the descent of the mer frum s
uppet to its luver level over the Falls about 34 mithun HLI. ), there s e
zerd at present an aggregate of unly abuut s.ove HUEL o the mulls you see
on the left ot the picture.  The water 1s brought tu these nulls by a surface
vanal frum the upper reaches uf the river, and, after passing through -
bines is discharged into the open air about half way between the level of the
ground and the level uf the river below the tad races, formung @ number of
miniatare water falls. Only about half the avaidable head s therefore
utilized. I the system adopted haherto could be fulluned o future, thete
would be litth difficalty in establistung a statiun for the generation of any
anonnt of power in tlus locality, but there s astrong tde of public opimon
against the establishinent of asy more hydraulic works on the niser bank,
tu 2y nothing of the Jdifficulty of finding room fur them and the open-an
canal which would be reuired.  The Cataract Comypuany basve, therefore,

‘resolved tu carey out their operatiuns, tu a great extent, underground, and
11 the present moment are driving 4 tunnel 3o ft. high by 20ft, wide, and
about 6,700 ft fong which is to serve as o tail race for the water connng
aw iy foam their power statwon,  This tunndd is shuwa un the prcture by two
a med Yines, an 1 its month s jartly subimerged under the level of the loner
river  The total fall Letueen the upper and lower ter s 200ft., wnd the
net fafl walable for the trhines s 130ft “The fact that the wad racess a
1) pecessitates the turbines being placed at least atoft. underground,
sinee the suction tube of a turbine cnut be made loager than the column
of watar which can be balanced by atmosg herie pressure, and this increases
very materially the eogincering difticulties of the work,

Last summer the Cataract Company invited a limited number of engincers
to send in projects for the creation and transnussion of power, and instituted
a Commission, under the presidency of Sir William Thomson, to nvesugate
and report on the projects.  There were in all 20 competitors, hut of these
only 15 comphed with the programme drawn up by the Commission, and
were therefore beld to be qualified 10 have their projects examined. Of
these 14, cight compxetitors sent in combined projects for the creation and
transmission of power, four referred only to the creation, and two to the
transinssion of the power. The point of interest to us is what wethods
were suggested by the 10 qualifiad competitors in tmnsnussion.  The ques-
tion 1s somewhat complicated by the fact that some competitors have sug.
gested mnad systems of trnsmission, and that, in classifying the schemes
oty clectnieal, pacumatic, and hydraulie, we must count some competitors
twice over,  On thus basis T find that the following represents the transmis.
swon projects BElectnaal, 7. poeumatie, 6, hydmaulic, 2, 1t as certanly
remarhable that tac bakinve mfav 1 of clectne transminsion should be so
small,  And atas cqually remaihable that there should have been as many
as six compctaen ~ who cather whally ot partally advocited poncumatic trans-
mssion. The aaprenence of colliery managers gocs 1o show that even over
the comparatacly short distances over which they use pneumanc trnsmms.
sion, the totai ethocncy hies generily between 2e and 30 per cent., and does
cettnnly 00t caceed go per cent. We cannot suppose that engincers who
have sent s preumiatie projects e sgnorant of this fact, or, at any mte, we
muast suppox that the majoraty of them are quite anare that high cthciency
wannot bie capected lom comipressed st transmisson, 1, nevertheless, they
have adopted cumpiesad at a preference to electiuty, it miust be for one
of two reasons.  Lathier they hase no confidence 1n the capatnhitics of clce-
e tramstiiaawn, of they cunsder the cust so high that the interest on the
extra wapaal and the greater depreciation of the plant will more than coun-
terbalance the advantage of hegh cfticiency. 1t cannot be denied that, in
the present state of vur hnowlodge of electne transnusson, there 1s some
ground fu b these vewse The Miagara problem 1s umique, both w mag-
ttade and distance, and 1 am bound to confess that we clecineal engincers
e at the prosent moment not guite prepared 1o face . At the same time
[ ot say than 1 feel convinead that i a few years from now there will be

>
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not one, but a dozen men ready w face thus problem with a very good
chance of successfully solving tt. - As a matter of fact, we are at present on
the threshold of i new system of electnc power trunsmission.  The old )8
tem of using continuous currents and ondinary dynamos has been petfected
to a pont which Laves little to b desired, but ot has sts Jiits, and, antor.
tunately, the Nuagara problem, or at least w grart of i, s just & bittie beyong
these linuta. Henee we find that ouly about halfof the cumpetitors have hag
the courage 1o prupose clevtee traustnasivn, U1 these, only ho sugeestes
the use of alternating cnrents at voltages of 5,000 and 10,000 TEspeLtively;
the others fulluwed the old Lines of contivus cutrent transnussion at ol
ages varying between 1,600 and 4,500 solts.

This brings me tu the cosuderatiun of u subyect which s of great unpost.
“ee not unly o regard to the Niagara problem but to lung distance trans.
mission generally, namely, the linuts of distance up 1o which the usua sy
tem of transtussion o practicable, I you will sefer 1o the table giving the
cost of transmissiwn plants, goven v my bast lecture, you will fruet thae, tog
large puwers atany rate, an increase of distance up to four or five inles does
not mahe the cust prohubitive, and yuu will vonddude from these figures war,
withua . five mule ling, the whule system of electi transmussion is certunly
feasible.  How amuch fariber you wnght go s a matter for theureticat con.
sideratiun, the table dues nut help yuu much, as she only eaample of avery
lung distance transtussiun s ene where the power s small, and 1s, there.
fore. in a certain sense, nusleading. T have given you a formula by wiich
you can caleulate the most ceunuvaueal oltage for any distance , and ¢ you
do this for many cases, takeng, for mstance, s00 H.P. as your unut of pune,
you will find that us the distance increases beyund five miles, the econounca
voltage begins to grow beyond the limit which fight be considered pructic.
able for onc machine. Itis quite impossible to lay duwn hard and tast
rules  Under certain conditians, especiadly of you have 1o transout cheap
water power. *uu may pussibly reach s distance of 10 nules before gettag to
the limit of voltuge . but, whatever may be the speuial conditions ot the
prublem, thete is a lanat of distance beyund which @ swgle macthune wit oo
reach, Very well, then, you might say, af @ single machine cannut be
made to give the required preseure, et us put two or tnree smachines m
series.”  To correetly appreuate such a sugeestion, let us first of ah see
what limits the voltage of 2 macine.  Two things it s, the commutor
and the general insulstion.  Practical dynaumo makers will tell you n iarge
machines they are qste prejured to put 1,000 volts on the usual Faunvin
commutatur if aecessary, they will go tu 2,000 volts, but with some misge.
ing, and if you ash them to make a4 machune for 3,000 solts, they wish, as
likely as not, refuse. 1 du ot refer to the Thamson-Houstun or Brush na.
chines, which have speuial cummutaturs, but 10 large mactines givng an
even current and o lugh efliviency, such as we require in the transnussicn of
power.  We may thus conclude that 2.000, ur, at the outside, 3,000 voits,
is the linut of voltage o be obtuned from a single commutator.  But the
general isul.tivn of the mactiae must also stand this pressure, and wheae,
as in dynamos and motors, the insulatiun consists of cotton, paper, hbre,
varnish, and hike mater.als. shech are subjected not only 1o elecinenl, La
also to mechanical strauns, 3,000 volis s yuite ugh cnovugh for sate work.
ing. The cominutater difficulty can, of course, be got wver by futting sevs
eral machines n series and snsulating hen trames from carth.  The aifhe
culty of general msulativn can, however, not be mict so casity.  This you

Fia, 7.

will sce by referring to Fig 7, which shows. diagrammetically, three 2.000
volt mchines placed in series.  Shunt eventation at the high pressure of
2.000 volis is of course. out of the question, sertes eactation introduces
complicating and certain difficultics, especially at the motor station, wnid
separtte excitation although simple and easily worked, has the dsadean-
tige of throwing great electrical strains upon the insulation hetween the «a-
citing coils and the frunes of the machines, lmagine, for instance, tha
there is a weak place at A, between the exciting coil and the (rame of iw
first machine then the strains bxtween the exciting coil und the frume of the
third machine at B, will be about 6 000 volts, cven if all the machines are
perfectly insulated from carth. With series self-exciting maclines, the siran
woulll of course, be limited to 2.000 volts, but there stll remams the difh
cu'ty thatall the armatures would have to be mechanically connected by -
sulated enuplings and there would also be great danger an touching cven
theiron frume of any machine  You see the use of severnl machines
series is not such 1 easy matter as it may look at the et glance, and i
method hias as far as I know, only been adopted i cases where the toi
voltage was under 2,000, )

‘The net re<ult of our investigation miay be stated by saying that the el
Uric transmiscion of power by continuous currents 1s cconomical and safe up
to distances far which the most cconomical voltage Joes not exceed 2,000
or at the outside  3.000 volts. but that beyond these distances some otha
systemt must be applied,  That this other system must also be clectrcal «
evident, for we know perfeetly well that distances beyond the reach of ous
present clectric transmisaion systems are hopelessty beyond the reach of lines
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of shutung, {lyimng supes, air, or water. Now what s this new electnieal sys.
tem which shall enable us to Grry power over ten ot twenty, or perhaps
hundred miles?

In attempting to answer this question 1 psust perforee leave the safe
ground of solid fucts and engincering practice, and enter into the domain of
specutation,  Yet speculation based upon experumental results which an
themsenes are as rehable as were those experimental results which have led
10 the peactical development of clectnie power transwission as we know 1t
now.

the starting pownt e the theory which [ have now to bnng before you s
the welt-known disc of Amago.  If a copper dise be rapidly revolved under a
compeess needle, the Luter 1s also set into rotaton. 1 am able to show you
thts eaperiment, by the kindness of the Science and Art Department, who
hanve lent me the appartus you see before you,  Between the copper dise
and the compass ncedle is placed a sheet of glass s0 as to prevent air cur-
rents from affecting the needle.  1f 1 set the dise in motion you see that the
paghiet very soot follows,  ‘F'o miake the motion of the latter better visible,
colored preces of paper are attached to the poles, Now, the fact that the
magoet revoives s evidently due to there acting upon it some mechanicny
fotce.  The explanation 1s perfectly simple.  ‘The dise, in passing under the
poles of the magnet, becomes the seat of 4 very complex system of clectto-
metine forces, which produce an equally complex system of curreuts.  Some
of these currents cross the path of whe lines of torce emanating from the mag.
net, and thus mechanical forees are set up beween the disc and the magnet,
ctusng the latter to rotate. It is as though there existed between the disc

and the mrgnet a kind of clectro-magnetie friction by wh ol the magnet ss
dragged after the dise. Since all motion s telative, 1t s perfectly clear that
we nmnght regard the magnet as revolving, aud then the dise will be dragged
after . \Wiath the apparatus before you this experunent would not succewd,
sinee the wagnet s small and the dise s heavy . but of we were to employ a
ery strong magnet, and revolve it rapudly enough, there would be no diffi-
culty in seiung the disean rotation, and even obtaming power fromat, 1
hasve s.ud @ moment ago that the system of currents set up tn the dise s very
complex, and you will easily see that only those currents which are more
or less radial, and of those only thewr radial components, are nstru-
strumental n exerting mechameal force, whilst all the other curtents cepre-
sent s mply so much wiste power. 1o make an effivent mactine we must,
theretore, ot eaiploy & conuinous dise, LUt system of convuctors, so ar-
ranged as to force the currents 1o flow as much as possible n a radial sense,
and only tn those places which are immediately under the influence of the
magnetic fickd.  Or, better sill, we may abandon the disc shape of conduc-
tors altogether, and substitute an armature with a lanunated sron core of
the donn type, scen end on an kg, 8, and use, nstead ot a strught mag-
net. a1 horse-shoe magnet, s0 shaped as to bring its poles, N §, 10 opposite
sides 0! the drim, and wind the latter with a number of coils closed in
themsrlves. I we now revolve the magnet, strong currents will be gener-
ated 1n cach cvil successively, and a very small torque will be exerted on the
armature.  The torque will, in fact, be comparable to that required to re-
volve an ordinary continuous current druth armature in &t strong field, of we
short circunt the brushes.  Here, you see, we have, by applying a few very
ohvious improvements to the Arago disc, at once obtiined « machine of very
considerable pover,  Imagine both the magnet and the armature mounted
on mdependent spindles (not shown in the diagrun, but passing both at
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s angles thiough the centre of the figure), then 1t 1s perfectly ddear that
power given to the magacet spandle is transuutted, by clectro-magnetic in-
ducuion, to the armature, and a large portwn of «t may, therefore, be ob-
tuned agam from the annature spindic.  Here we have, certamly, trans-
mesion of power, but not of the kind we require, since the distance of trans-
rission 1s nothing,  Now, what we want to do 15 10 so alter our maching as
t separate the two parts,  We want the magnet in one place and the arma-
ture 10 another place, mules away. I, i this case, we succeed in transmt-
ting rotation from the magnct to the armature, then we shall bave sohed
the problem.  ITis problem has been solved by an Ralian clectnicinn, 'rof,
Gattiteo Ferraris, of Tunn, who, carly in 1888, communicated to the Turin
Academy the results of his investigzation on rotating magnetic ficlds produc-
o1 by altcrnaung carvents.  To clearly sce the bearing which Fertasis s in-
sestigation has on our pioblem, let us inquure what 1tis we wantt the mo
tor station. W e want there an anmature, as shown sn hig. 8, and a magnetic
fcad, the lines of which shall pass throtgh the armature, and shall revolve

round its centre. \Whether the field 1s due to 4 real magnet, 01 s produced
by any other means, 18 inmatenal,, and itis the merit of I'errans tu have
shown us how to produce such a revolving field without the use of a real
magnet, but sinply by the use of two distinet alternating currents passing
through fixed coils.

As the subject 1s new, and will not be found i any of the numerons teat
Looks deaiing with dlectrical eaginecring, you will, grethaps, not tunk it om
of placeaf T put it Lefore you i rather an elementary manuer, beginning
with the simplest possible case, and passing gradually to the more complica-
ted cases,  Assume, then, a combination of appatatus, as shown in Fig o,
Hure you have, on the left, an annular irun core wound with two coils,
which are connected i serivs, atd to a parr of line wires guing to 4 sunilar
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coil on the right, which may beat any distance,  1nto the cirenlar space
eaclosed by the first coil we put a straight bar magnet, N S, which can re.
volve 1ound the centre,  As the poles sweep st the wire turns, an .M, F,
15 induced, and a current 1s caused to flow, the direction of which changes
twice in every revolution,  We huve here, in fact, an ordinaty alternine cur.
rent generator, with stationary armature and tevolving field magnet, By
suitably proportioning and placing the vari- us parts of the appmatus, we
can make the EMUEF, and the current curve of v true sine charter 3 aaed
m order to sinplify the treatment, T shall assume that o this, and in the
cases which follow, the design is such that all the E.M Foand current waves
follow the swmelaw.  The alternating current, i passing through the cails
on the nght, magnetize the ron core, su as to develop northand - W po

lanty i the line M1 Mi, The effect is the same asf we placed into the
nng a ertical magoet which is collapsible, the two poles shrinking mty o
point at the moment that the current strength s zer0, and ccnung apurt wa

tically as the carrent arcreases  We must amagine this magnet alternatedy
shrinhing into nothing and growing larger and stronges . alo reversing ity
polanity each time that at passes thioughits zero condstion  In the appasatus
shown by Fig. ¢, therdfure, rotation of o real magnet un the left produces
merely an oraliating magnctic field on the right  As you know, a magnetic
field miay be represented graphically, in divection and magnitude, Ty astright
hine. and, s this partacular case, the line so representing the oscillat ng
field 1s the projection of the radius, O #, on the sortical M Mo, if the Jengat,
of the radius, O #, reprosents the strength of the fichd at maxitum curran,
Atilic monient 1o which the disgram refers vut collapsible magnet wall,
therefore, hasve grown to the strength represented by the leagth, v a0, aad,
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if therewere nolag, the real revolving magoet would, at that moment, occupy
the position, S N, As there must be some loss 1n the transnussion, 1 have
shown N ata larger radius than 2, 1f there is Ing then 2 and N will not
hie on the sameradlus, butz will occupy, say, the position 7°, and thestrength
of the oscilating field will be #21°, s¢°, ‘The pracuical cffect of lag s tlus, that
the revolving magnet will have passed the vertical posiion shown in the
diagram by the ime the current has reached its maximum, and I can, there.
fore, climinate the lag from the graphic diagram, by assuming that the re.
volving magact has been shifted back through an angle cqual to the angle
of lag 1n this diagram, but leftin its true position in the diagram represents
ing the apparatus tself. I Fig. g the coils on the nng on the nght hand
arc plaved on the horizontal diameter. I, as i Fig, 10, 1 place them un
the vertieal diameter, the resulting oscMating ficld wall be hunzonta), name

ly, on the linc, ma m«, and the projection of # on the vertial tmust be tahen
over to the horizontal, as shown by the dutted guarter circle.  Let us now
suppose that we have both hurizontal and vertical cuils un the ring, asshuwn
W0 this tigure, then the combined effect of these coils will be to produce an
osutlating ficld on the line, R R, the strength of the ficld baing, 45 you will
casily understand, about jo per cent, greater than in cither of the furmier
cases, but still the ficld s not a revolving one. 1 ean shiow you the produc.-
ton of an osullating ficld, as here explained, by means of a mechanial
model.

Up to the present, then, se bave not advanced o the solution of our
protilem,  We hase produced at the distant point an oscillating field . Lut
what we wantthere s arevolving ficld , and to get this we nmst duplicate the
apparatus shown i Fig. 4, by putting horizuntal cuils un the generatur and
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sertical cotls on the motor nng., 1 addition to the coils already there. “This
anngement 1s shown in I 11 Now, the field produced by the coils,
1 1. 15 gwen by the projection of O # on the vertical ; and that produced by
the coils 2 2 is given by the projection of O # on the hotizontal, The resul
tant of these two fields 1s therefore O #, the pont # 1evolving round O as
centre on the cirele R, ‘The eftect of revolving a real magnet within the
genertor nng s, then, to produce a revolving magneuc fleld of the strength
U # witlun the motor nag, a kind of revolving phantet magnet winch, for
our purpose, 1% quite as switable as a real magnet, I eanalso shew you this
effiet by means of the mechanial mudel.

Yo obst st thnt e Diagram 1 four eaes ase shona, cubticeing tic gen
ctating and seeaviug madunes. Now, as the absulute putential of any of
these wites miy be chosen arbitrarily, there is obviously nothing against
Jhoosiog {tat such a valne as will make it comcide wath the absotute poten
al of another wire not helonging to the same circut,  We might thus, {o
intance, cqualize the potential between the wires A and B by connecting
them at either terminus, as shown by dotted lines, and not disturh in any
way the satisfactory working of the machines.  Or, better still, we may omit
one of the wires altogether, and use the other as o common wire for both
circunts, and thus reduce the total number of wires to threze.  “The common
wire must, however  have about 4o per cent. more carrying capacity, since
the algelraical sum of the twocurrents is 14 times the strength of each cur-
rent tahen singly.  Here you have, then, the theoretical solution of the pro,
blem of how to tansmt power by alternating currents, as indicated by Fer,
rans, but the first 10 attack this problem practically was Mr. ‘Tesla, an
American cleetnnan, and such motors are, therefore, also known under the
name of ‘Tesla motors, though the name *Fermris motort ™ seems to me
to be more appropniate, as distinguishing this wotor from the two-wire T'esla
wotors, about which 1 shall say something presently. o cirry out a power
transmssion by means of such a system, we must have at the geunerating
station an alternator, the anmature of wihich is wound with two circuits gave
ing currents with o quarter penod phase difference, three-hine wires, and a
mwotor bnsing o lanated fickd magoer, which o exated by coils placed al-
ternately in the two crcuts su s o prudiee w taolving ekl The anna.
tare ol Uus mvtur must have an iron core, sutrounded v ath cuils clused an
themsclves, .

‘The necessity of usmyg threeshne wite 1s, 1o certunextent,a disadvantage
of thas systemy, and several engincers M Tesla furemust amongst them,
have towi (6 auptore the system o sk say that two-hoe wires unly

stivuid suthece Tho mciods suggeosted buve th ta common, that abaan

frc 12

at producing « difterence 1 phitse between the currents passing through the
wotor, without the use of & second set of coils on the generator,  Hwe in
sert, for nstance a large wductionless resistance into the branch Ban g,
10, and a ¢! having very littie tesistance, but great <elf induction, mnto the
branch A the current in the coils t 1 will lag by it small amount behind the
M F mpulses of the generator, whilst the current in the coils 2 2 will lag
behind the impulses by a larger amount  The phase difference between
the two currents can, of course, not amount to 9o deg., which angle s re.
qured for producing the best effect, but some difference of phase can cer-
tunly be produced i this way.  The arrngement will, in fact, be equiva-
ent to that shown in Fig. 12, where the distance between the two sets of
coils on the generator is less than go deg. :

An ecasv geometncal construction, which I need not explain at length,
shows that in thus case the path of either pole of what I have before eatled
theicvolving  phantom magnet 1s an ellipse, but that it can be madeto he
circular by a dis-symumnetnical arrangement of the coils on the motor, thovgh
in tus case the dinmeter of the circle is much reduced.  In cither case the
value of the machine as a power-producing appliance is also much reduced,
whilst at the samie tune the cfficiency must be low, owing to the waste of
power inthe resistance corl, | can also show you theaction of this two-wire
motor by means of the mechantcal model.

{ To &¢ Coutinued.) .

TRADE NOTES.

The largest dnving belt ever manufactured in Canada s that which
now almnst finrshed and to br seen on a munster 6o inch hydraulic press
erevte? for the purpose) in the leather belting nuoafactury of Messs
Robin A Nadler L3200 Notee Dame street This belt, when finished, will
be place? 0 position v the dnving pulleys of the Royal Eleutric Laght
Coampam’s ren engne at the establishinent on Wellington street and will
vananit Roc harse power  Teis mtide withuut amcet and is a4 wolid mass of
Yeathy v three iy crmiented together by o pressure of thirty tuns waight
from the prss. s width s fifty three inches * leagth 130 feet and about
an inch 1n thickness, and of 2.000 tbs, weight.  The outsides of the belt are
wathout & lf:l»h. whue thic whvie cotiuns one hundred steer hides setecterd
wa tsupetivn 1y fom 4 llaton of et cos Lo dhe press the tet
will be subnutted 1 2 special procest known on'y to this firm whereby the
surfice will be made proof against ol absorprion, when it will be ready for
use,  Ths fmis atso manutactunng a belt forty anches wide, three.ply,
fur the Ropal Klectin Con s aen 600 huise powat engune. - Montreal frasty
1% 5tness.

SPARKS.

The City Clerk of Quebee invites temders until the gth sk, for supplymg
plant and lighting the streets,

‘The Bell ‘Uelephone Co. of Canada has been empowered by Act of Patla,
ment to increase its capital stock from $500,000 to $5,000,000.

It has been found that half burned arc carbons will cut glass, Tl ey
Arab has, unfortunately, discovered this fact, and now amuses hini-cif by
scratching plate-glass windows.

The Edison company has the contract for supplying an clectnie bigha ang
powet prant athe Thousand Island Park,  There are o be two dynames
with a capacay of 750 incandescent and 22 e hights,

An electric plant for the purpose of dniling and bighting has bzen put in
A the New Rockiand Stie Lo, s works at Richmont Que,  1wo elecine
dalls are now in successful operation, and a third wall shortly be addext.

A. Shaw's electric ight work<at Victotia, B.C,, have been converted mtoa
Joint stock company with a capital of $75,000. Twenty-five per cent will
be retamed by Mr, Shaw and the rest is taken up i New York, Vancouver,
and Victoria

The promoters of the Hamilton, Grimsby and Beamsville electric rastway
have arrived at a satisfactory understanding with the Hamnton civic author.
1ties concermng nght of way, and have in consequence defimtely deaded 1o
build the road.

The Hamilon, Ont., street maitway will be equipped with cecneny,
I't.e contract, consisting of thirty cars and three multipolar generators with
a capacity of 750 h.p., has been awarded to Ahearn & Soper, of Ottawaf™
Canadian representatives of the ** Westinghouse system.,”

Messts. Goldie & McCulluch, of Galt, have received the order for thin
2350 horse power engines for the power house of the Hamilton electric street
railway, It is the intention of the company to fit motors to fifteen of the
present closed cars.  Ten new Lurge cars will be constructed.

Ihe Westminster and Vancouver Lragiway, connecting New Weatnun.
ster with Vancouser, B, C., consists of 14 iiles of track, vestibule s,
gufectlung  The round tup ticket s 75 cents, single fare, socents . vy
fare, 5 cents.  ‘The traflic bas averaged 4oo passengers daily for eight round
trips A day.

The Counud of Torome Juncuun s puting through a by -law grauung
cheap water and taa cremptivn to the Lity and Suburban Electric Stieat
Railway Co  Itis understowd the cumpany are acymring the Davenpun
street railway franchise, and if the privileges asked for are granted they
pledge themselves to commence the construction of both roads immediately,

An interesting and amusing instance of the eflicacy of the London-Fans
telephone occurred the other day which is worth recording.  “The Salvation
Aimy bund were marching from the Royal Exchange, Lundon, playing the

Marseilluse” when anidea struck the members present in the telephone
rooms. ‘Fhe windows and doors were thrown open and the attendant at the
firis end was asked if he could hear anything.  ‘The response (in French)
was immediate.  **Ves I can hear a band playing the * Marseillaise. ™

On March 3rd the Bell Telephone Cotrpuny paid to the aity of 1oronto
61,636, being five per cent. on its quarterly earmings, which goes to the aty
i payment of sts franchise pnvilege.  Last month the company made a con-
wract with the aty of Hanulton by which it binds uself to pay to the ey
$1.500 & year an quarterly payments, for the privilege of doing business there.
Fhe contract also specifies the rates to be charged for telephones, and s tor
the period of ten years, the tax to be readjusted at the end of that time.

Faraday discovered that whencver a conductor was moved between the
poles of a magnet a current of electricity was produced, and that it tlownrd
in a reverse direction when revolved near the face of one pole to what it uid
when revolved near or iteross the face of the other pole.  ‘This principle un.
denlies every description of dynamo or electro motor.  ‘The dynamo does
not, as so many appear to think, produce its clectric energy by friction. The
encergy is due entirely to the inductive action of the magnctic poles on the
wire coils of the armature.  The dynamo s a mechanical electric gencrator
as a battery is a chemical electric generator, 4. €. & in the first case the me-
chanical force expended on the dynamo to drive it will be converted nto
clectric energy for lighting and runmng the lamps, or tu driving «he moter,
and in the sccond case the chemical action or energy of the battery is hike:
wise converted nto clectric energy for lighting and runaing the lamps or
driving the motors, ctc.

Prof. Elihu Thomson, the man whose brain has worked most of the me-

chanical ideas that bave made the Thomson-Houston Co. rich and famous,
jsonly about 5 feet four inches high, or, perhaps, alittle taller,  His figures
boyishly sight, and his face 1s very young in appearance. Asatgs, he o2
cw yeans shortof forty. He was always famed for his precocity, ana ne
had to wan two vears Iefore he could enter the bigh school i Pluladelptisa,
tecause he was so young.  He was a professor of chemustry before he was
a3z yearsvld.  \When he was 11 years old he began eapenmenting witn ey-
den jars, and continued expenments n clectricity umnterruptedly unti tic
was 13 yours of age.  He lived in Philadelphia, and when hed uy ns preo-
tice hand on lis first dynamos he used to travelinto the woods away from
home 1o strip the clderberry bushes and get clder pith to make insulating ma
terial  He ought to be worth, says & contemporary. hundreds of thousands
uf duilats to-day, but hic e cumparauvely pont, and he devotes tus cnergers
to the supervision of the technical electneal works of the company exclu
sively  Professor Houston, the man whose name is joined with his in the
Utle of the company, s nut directly cunnected with the concern, but s 4
professor of physics in Philadelphia,,
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EDISON'S WAY OF REDUCING SPARKING AT THE
COMMUTATOR.

Tuis improvement, says Eleclricity of New York, is described
m the present instance as being applied to the armature in the
form of a Lramme nng.  Instead of winding a single wire on
the armature core, as usual, Mr. Edison winds two or more con-
ductors at the same time,  Of the two wires thus wound, onc 1t
preferably a coarse copper wire and the other is a fine wire of a
metal having a higher specific resistance, such as German silver.
The latter conductor is employed particularly as a resistance
wire, while the forme is the wire which carnes the larger part of
the current generated in the machine. .

The drawing will give a clearer idea of the method . 1, 1, arc
the two poles of a ficld magnet, 2, is the insulated copper wire of

the armature, and, 3, is the insulated German silver resistance
wire. At the centre of each section of the coil of the armature
ring the copper and German silver wires are clectrically connect-
ud, a5 indicated at 4. The armature coils are connected to the
segments of the commutator, 3, by German silver or other wires,
0, leading from a pont approxmmately midway between two of
the connections, 4.

Assuming that the armature is used in 2 dynamo, the operation
may be explained as follows ;—As the armature is rotated, cur-
rent 1> gencrated in opposite directions in the two sides of the
armature, and these curients meet approsznnately over or above
the commutator, the direction of the current being indicated by
arrows.  \When the current on one side reaches the section be-
tween the points, 4° and 47, it will pass across the connection as
4+ to the German silver wire, 3, and thence (o a commutator
seginent «idd commutator brush, and the carrent on the opposite
sude of the anmature will pass across at 47 to the German silver
wire, and thence to the commutator, thus putting a section of the
sesistance wire i civcnit and 1educing the sparking at the com-
mutator when the brushes pass from one segment to another.

It is not essential that the two wires be wound together for
the whole length o1 that they should be wound together at all,
and conductors of other matenals than thuse mentioned may be
cmployed. It will be evident that current will also be generated
m the resistance wire, which current will be in the same direcuon
as that in the copper conductor.

In an an auticle on trade journal adventising, Printer's {1k, which is pub-
hshed by Geo. P. Rowell & Co., advertising agents, who naturally have more
business with newspapers of general circutation than with trade papers, says *
* An inspection of the rate-cards of the best trade papers shows that they
uniformly charge rather high rates, and an inspection of the'r columns shows
that they sccure a much larger proportion of advertising, than the mediums
of general citculation. The conclusion is irresistible that advertisers find
them to be worth what they charge.”

VICTORIA B, C.

(Currespondence of the CANAMAN ELbUTRICAL NRWS )

‘The C. P\ R. re now stringing their fourth wire between Montrea) ang
Vancouver, thiee of these will be used for commeraal purposes, and the
fourth fur company s busitiess.  They have gust added Edison s phonople
system to thewr line between this oty and Victona slich s for the greatet
part under water,

A series of lectures on ** Electricity ™ has just been given i the Whetlisen
College.  The first was delivered by Mr, J. G. Wilton, the second by Mr ).
Balfour Kerr, who handlad ** ‘The ‘Felephone™ i an adimmrable manner.
The third 15 1o be by Mt Gaudl, who 15 tohave the ' Graphophone, Photo.
phone and the Phonograph as his subject.  No adnussion fee 1s charged,
which iy or may not be the wuse of the cruwd who attend su far esery
lecture night,

A second Edison mcandescent dymamo has been added to the sugar re
finery plant, it is for the day circuit,

At Nelson, B, C., a small village a 1,000 hight plantas beng set up,

‘The Edison General Electrie Co, have decided to buld o mueh larger and
more handsome block than the present block which they built Las year, 1
being now found to be too small for the perfect handling of their business
which has developed enormously. '

Messrs, Marshall & McRue, Jithographers, have put in an Edison motor,
this makes the sixth machine in operation,

A new accommodation car has been tested on the tnunway hine and proved
satisfactory.  The caras constructed on the plan and about the size of the
regulr interurban carriages, about one-third of the space being partitioned
oft in front for baggage and express parcels, with a through passage from
the messenger departiment of the car and with shding side doors,  T'he war
will be run in connection with the Great Northern Express Company s ser
vice over the G, N, R,

After an interesting and very lucid paper by ], Fletcher, chief opertor of
the Canadian Pacitic ‘Telegeaph, on ** Telegraphy,” in Whetham Colfege,
interesting experiments were tried over the wires, connected at the college
with Portland, San Francisco, and Winmpeg.  ‘These aities were asked for
weather reports, and it number of news questions were asked and answorg
recived on the typewnter, and read to the audience.  }rom San Franusco
m one nunute and 3o seconds . Portland, ons aunute and five seconds ,
Winmpeg, twvo munutes.  Frank Dowling, uperatut un the L. 1. R., took
253 unabbreviated words sent by M. Pletcher from the man office, un a
typewriter, without aamistake, in five minutes.

WESTERN NOTES.

(Correspondence of the Canaman Ergrrican News.)

Beng an interested reader of your columns, and wishing the News every
success, | take it upon myself 10 send you some items respecting this part
of the province,

‘The Port Arthur electric railway has -been accepted by the town, and s
proving to be a paying speculation from the start,  The Council are now
laymg ties to continue the road into Fort William and have wwo years 10
complete the ruad to Lort Willusn west.  Farthas west at Rat Portage, an
clectnie fever seems to have siruch the town, An dectric hight and telephone
company have had a monopoly of the business for from three 1o four years
and have been charging high rates for light service, until the citizens rose in
their might and have had incorporated another company known as The
Cutizens’ ‘Telephoncand Electric Co,  The chirter 1s expected dandy [ under-
stand, and upon ats arrnal work will be comnmenced upon the new works.
They have a grand water power which will developed, furnishing pewer for
the works, and they hawe already contracts for an the naghburhoud of
1,200 ights.  Anather company is seek ng achacter for the Rut Portage and
Keewatn Electrie Street Railway Company, and as soon as the incorporation
is completed will, it is expected, proceed with the construction of 2 road
uniting the three places, Keewatin, Norman and Rat Portage, making a
road probably five miles in length,

‘The Winnipeg hozse-cars will duning the coming summer give way largely
to the new clectric street rulway company, and arranugements are now being
made for commencement of work upon the road.

The Peterborough Light and Power Co. 1s said 1o have contracted with
the town for seventy-five all-night arc lamps at 25 cents per might, onut-
ting moonlight nights.
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President, W, F. HALL,

LoxnoNn, ExgG.

Napance Paper Co. PmravkELria, US,

THERMOLYTIC FUEL COMPANY

NAPANEL, - CANADAI,

MANUFACTURERS OF

CORNELL-GOODE” oevice

FOR STBAM BOILERS AND FURNAGES,

giving hore economical results than are obtaired by natural draught

or any other system of using fuels.

Increased stecannng cpacity of builers , Economy in combustion of coal, Easy work for
firctnan , Suimple in design . Easily applied to any boiter, Dumable , Iaexpensive,

CORRRSPODENCE SOLICITED, SEND FOR CIRCULARS,
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SPARKS.

The Edison Company are introducing incan-
descent clecteic light at Kincardine, Ont.

‘The town of Huntsville, Ont,, has given an
order to ], A. Farhnger & Co,, of ‘Toronto, to
wstall o hghting plant. Four hundred lamps
will be required.

Prof, Alexander Graham Bell has returned to
Washington from s recent Iuropean trip and
wil soon leave for Boston, where he will engage
n experimental work,

I he necessary plant has been forwarded from
Victona for s telephone hine between Port Simp-
son and ticorgetown on the Pacific coast.  ‘This
will be the most northerly telephone line on this
contient.

1t the volt and anveters show that wore cur-
rent s being delisered than can be accounted for
by the devices in use—then ook for lealis and
remove them, for so soon as formed they are a
source of danger.

Aad spray from a battery of accumu’utors is
said to be a great deteriorating agent wWhere
wetal fitungs and brass or copper conductors are
ubout. A London firmn sct to work and invented
an antisulphuric ucid enamel, which is now
largely wsed in maay clectrical works,  For coat-
ing woodwork, sron amd copper n the neighbor-
huod of Wattenes it scens to hase proved atself
thorougliy successtul, and the long hst of names
ol clectnical itms using this enamel shows its
poputanty and ascfuloess.  Laven wah strong

sulphuric acid it will resist fur weeks, 1t s also i

A perfect protection aganst wed spray. It s
apphicd exactly like sarnish. i blah ot other

colors.

SPLENDID OPPORTUNITY.

FLEGTRIG PLANT HOR SALE.

Lhe undersigned has tor saie an LLECIRIC
PLANT pmeandescenty, now in use in the rising
own of Faraham, P, Q., with the franchise from
the town.  Also. lease of water power

The plant is all new. in eacellent order, and
producing a good revenue.

1he system can be eatended at sall cost, and
the demand for lighting s mpidly increasing.

Full patticulars can be had from the under-

sgned.
A, WL, STEVENSON.,

Hanulton Chambers, 17 St. John Street, }
Montreal, 14th April, 1892,

Hill Patent Friction Pulleys

‘ AND GUT GFF COUPLINGS

For Electric Light Stations and all purposes where intermittent power 1s required.

MiLLER Bros. & Toms,

(Successors to Jlillor RBros. & Mstchell)

Toronto Office : 74 York Street. MONTREAL, QUE.

ESTABLISHED 1869,

Please mention the ELRCIRICAL News when cerresponding with adverusers.

team Pumps

For al! possible dutles

ORTHEY NAFcG. Co., _TD.
TORONTO, ONT.

Air Pumps

G. W. HENDERSON

FEGRGL SIPIE

ESTIMATES FURNISHED FOR

Lighting, Power and General . . .
+ v« v« Electrical Construction,

CANADIAN AGENT FOR

THE ECONOMIC

POWER PUMPS

Independent

— AND == ELECTRIC
Condensers MFG. CO.
BOSTON™

2 51 ST. JAMES STREET,
====== N[ONTREAL.
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SPARKS,

Thie offer of the Ldison Compuny for supplying
an clectric plant to the village of Lachine has
been accepted,

Itss saud that the largest telephone switch-
. board in the world is that in the exchange in
Berim, with 7,000 wires,

I'racklaying on the new Hamilton electric rail-
way has commenced. A couple-of hundred nien
are engaged on the work,

Mr, Jo ). Wright, manager of he ‘Toronto
Elane Light Co,, accompanicd the ‘Toronto
ewvie deputation in the capacity of elcetrical
expert, to the United States in search of electric
strect railway informatien,

‘The amount of eclectric current that a very
small wire will carry without heating to a dan-
gerous extent, is many times greater, in propor-
tion. than could be carricd under the same
conditions by a wire of larger size.

Mr. K. J. Donstan, Jocal manager of the Bell
Telephione Co., Toronto, in company with the
Co.'s clectrician, will make 2 tour of A number of
American cities, with the object of picking up
the latest improvements in the line of telephone
work,

Mr. F. N, Gisborne, chief of the Dominion
Guvernment ‘T'elegraphs, 15 advocating the adwis-
abnity of the Governmient taking over the tele
graphs.  Mr, Gisborne favors usiag the more
modern forms of multplex ppatatus which
would matenally reduce the number >f wires 1e¢
quired.

A hneman named Williams, employed by the
Huauulton Electric Light and Power Company,
fell from the top of a pole a few days ago and
was severely hurt, The dwly papers of course
atnbuted hus fall to contact with a hive wire, but
the manager states that such was not the case, as
Williams was 100 experienced to touch a live
wire

According to the report read at the annual
weetmg of the American Bell ‘Telephone Co |
there are 512,407 telephones in use in the United
States, requiring 266,436 miles of wire, which on
the average allows a trifle over half o wile of wire
to cach istrument.  Tlis lengih of wire would
curdde the earth ten and a half umes 1f s retched
outn a continuous length, and dividing it by the
number of years the telephone has been in opera.
tion (sixteen) wonld give 16,656 as the average
aumber of miles of wire stretched each year.

A new are lamp has recently been perfected by
the Thomson-Houston Electric Company for
mdoor lighting on cither arc or incandescent cir-
cuts.  1tis but 27% inches from top to bottom,
six inches wide, and weighs 21 pounds withow
the globe. ‘The feeding and regulation are 4aid
to be perfect, the arc being always the same
length, perfectly steady, brilliant and free from
tissing.  The entire mechanism is carefully pro.
tected from dust and dirt.  On are cireuits the
lamps are run in series, and regulate and cut-off
automatically.  On incandescent circuits they are
run in multiple or two in scries, a small rheostat
¢r bank of incandescent lamps being used as a
controlling device.

ltisa well known fact that in every dynamo
the magnetic force necessary to develop the field
w which the armature revolves is always greater
than that which js uscfully employed, that is to
y, more lines of force arc generated than
actually pass throuzh the core of the armature,
the discrepancy being attributable to leakage at
different points. ‘I'o find out the amount and
locanion of the leakage, ascertain exac:ly the ratio
of lines of force actually genecrited to the lines
pusing through the core of the armature, ‘This
ratio will always be greater than unity.  Some of
the lines pass directly from one limb 1o the other,
and some leak out of the yoke to the pole.pieces.
By placing a galvanometer in circu’t and otserv.
g the. deflections, the number of lines of- fo'ce
cuting or cut by a coil of wirc in two or more
given ficlds can be compared,  The ealvancimcter
must be a delicate one, as the resulting E, M., F.
is usually comparatively low.—Electrical Age.

l .

The following is @ copy of a letter reccived from Chicago, 1N, It
shows the estimation in which the Waterous Grip Pulley is held by
prominent clectricians:

Hayinrox, Cananay, March 23rd, 1892,
MESSRS, THORNBURGH & GLESSNER, Chicago, i

Gentlemen * At the request of Mr. C. H. Waterous, of the Waterous
Engine Works L, I take much pleasure in stating some of my experiences with clutch
pulleys generally, and with the Waterous clutch pulley in particular

Some five years ago. while Superintendent of Lighting for the
Royal Electric Co., of Montreal, we had occasion to put in some new plants, including
engines, shaftinyg and putleys, and concluded to adopt a clutch pulley in running our
large dynamos,  We put in four of them, two 34 in. and two 56 in. If one pulley went
wrong—-which the best of them will do occasionally- it necessitated the shutting down
of the en. re and shafting, to remedy the trouble ; well, a time came some two years
ago when 1t was necessaty for us to again increase our power plant, :u_)d n considering
the clutch pulley question once more, the writer set about investigating the workings
of the various clutch pulleys offered, and after going into things in as thorough a man-
ner as possible, we closed with the Waterous people for three 22 in. by 93 in. pulleys,
ciach one to drive 200 h. p.  We did this because we found their pulley was the only
one that would allow us 10 stop a pulley and stop the clutch both at the same time, so
that 1t was only 2 moment s work to readjust a slipping clutch and throw the pulley on
ag:mn ; then we found the item of less weight of considerable importance in them over
others. They have been running for over & year and have given cvery satisfaction.
Some six months ago the writer came to this city to take charge, and found it necessary
to equip a new power house, and such was our confidence in the Waterous Clutch
-Pulley, and such our belief in its superiority. aver all others, that we have placed an
order with them for twelve 38 x 14 in. and one 103x22 in. pulleys, and we feel satisfied
that we are getting the best thing of the kind in existence to-day, combining as it_does
strength, lightness, and the ability to stop the clutch for setting up, without interfering
with any of the other pulleys that may be running on the same shafting, an item which
in our opinion makes them worth at least 1007 more than those that do nat stop.

Yours very truly: D. THOMSON, Gen.-Manager.

.

2 - .
Please mention the ELECTRICAL NEWS when corresponding with advertisers.

A. ALLAN, President, . J. O. GRAVEL, Sec.-Treas. F. &cnones, Man.-Dircctor.

THE CANADIAN RUB?ER (0. OF MONTREAL
=== RUBBER GOODS

FOR ELECTRICAL PURFOSES,
—— INCLUDING ~——
BLACK AND WHITE TAPES, TUBINGS,
ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltings, all kinds of Hose, Packings, etc.
Mould Goods of every description.

WESTERN BRANCH:

COR. FRONT AND YONGE STS,

- TORONTO.

J. H. WaLker, Manager.
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The clectne street rallway between Wandsor
and Walkerville is now in full working order,

and s clumed to beone of the best equipped !
and complete roads on the continent. It runs in
connection with the Sandwich branch at Windsor.

]
A toca! paper tells of u novel bet that was | °
wagered and won 1n Kincardine recently. It |
was not an electton bet, but an clectric bet Sam 1 8 OI I 0
i i L °

Meclure, who tuns the clectrie light dynamo in
that town, made a bet with Ben Hadley, 0 black.
smith, that the later could unot lift a door latch
with a poker.  Hudley thought he had o snap,
no doubt. as he readily necepted. Mclure had

previously run a concealed wire from the battery =
o the latch, and lay 1 weight for the blacksmith,
Hadley went 1o work, Mclage turned on the cur ‘

rent.  The result need uot be deseribed.

THERE IS BUT ONE PORTLAND 70 KING STREET EAST, TORONTO.

Oregon, and itis best 1eached via Chicago

and St. Paul over the through, .‘:lct.pm;,
X
Car Line of the Chicago, Milwankee & HEADQUAKTERS FOK

St. Paul and Nortl Pacific Railw:
For fl‘l‘l'l(hlcl:‘(llll'O:’)l:\-I‘lﬁ::l .q;‘;l')lclo l]::!\l‘)(?l:- ELEGTRIG L'G"T AND DY"AMG BELT'NG '
est ticket agent or address, A. J. Taylor,

Canadian Pass. Agent, 4 Palmer House
Block, Torouto, Ont.

MANUFACIURERS OF

We have the following Leather Belts in use in the wotks of the

FIRSTBROOK BROS. Toronto Electric Light Co. :

King St. Kast, - TORONTO. One 36 inch belt 93 feet long.
MANUPACTURKNS OF One 36 inck belt 100 feet long.

TOPPING, One 36 inch belt 123 feet long.

SIDE-BLOGCKS H
One d 4
o GR -ARMB. ne 38 inch belt 100 feet long.

WRITE YOR PARTICULAKRS.

One 24 inch belt 100 feet lony,

And over 1300 feet of § inch belting.

THC SMITH PREMIER TYPEWRITER, All of the above belts are DOUBLE THICKNESS. The 38 mnch
THE EDISON PHONOCRAPH, belt is the largest belt ever made in this Province.

AND THEIR SUPPLIKS.
DESES ann O.A.BINE'I‘S-

KOLLAND BROS & YOUNG We are prepared to furnish belts of any size, two or three ply.
1742 NOTRE DaMi ST, - MONTREAL. up lo 48 inches wide. Every belt fully guaranteed.

RUG SEND FOR DISCOUNTS.
ON Dison's Belung Hand-Book mailed free on application. .

[(LUSTRATED CATALOGY E FREE

 METALLIC ROQFING C9"

MANUFACTURERS TORONTO

AMERIGAN INPROVED |

AN ch mN M | RUBIN&SADLER
;:::‘;:g,,,eu (i Sty

{his inctal i waganted aut to hewt or cut the joumals, and s lasung
quahties make it superior to any other metal.

IT Is so'f-tubricating, ‘n -
tougher and more durabite than all ot} tals, '
the beat metal Luown where great ])N;.:o:rr.;‘:-:qu‘rrvl. YNAMO BELTS Buﬂr BELT'G

It nuns with less fnction than any other mctal. @) rT ﬁ E fo! l
Lt wili stand the nghcsl rate of spccd and will not heat or cut. - y = = ~ TEE DAaNG. T
Slr 1532 NOTRE RANT

* SOLE AGENTS POR CANADA .

DRUMMOND, MCCALL & Co. - MONTREAL.

SPECIAL PULLEYS—

ANTY DESIGIY OR SIZE

=FOR ELEGTRICAL PURPOSES

Our Pulley 18 now in use In MOST PROMINENT STATIONS throughout United States and Canada.

SENDFOR g5 DODGE, WOOD SPLIT PULLEY GO.,

ESTIMATES.
A Office, 83 King Street West, TORONTO, ONTV

*




