Technical and Bibliographic Notes / Notes techniques et bibliographiques

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

V Coloured covers/
Couverture de couleur

Covers damaged/
Couverture endommagée

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

Cover title missing/
Le titre de couverture manque

Coloured maps/
Caites géographiques en couleur

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

Coloured plates and/or illustrations/

L’tnstitut a microfilmé le meilleur exemplaire qu'il

lui a été possible de se procurer. Les détails de cet
exemplaire qui sont peut-8tre uniques du point de vue
bibliographique, qui peuvent modifier une image
reproduite, ou qui peuvent exiger une modification
dans la méthode normale de filmage sont indiqués
ci-dessous.

Coloured pages/
Pages de couleur

Pages damaged/
Pages endommagées

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

% ages discoloured, stained or foxed/
Pages décolorées, tachetées ou picuées

Pages detached/
Pages détachées

. Showthrough/
Transparence

uality of print varies/

Planches et/ou illustrations en couleur ] Qualité inégale de I'impression
l/ “Bound with other material/ Continuous pagination/
Relié avec d’autres documents Pagination continue
l/ Tight binding may cause shadows or distortion Includes index(es)/
along interior margin/ Comprend un (des) index
La reliure serrée peut causer de I'ombre ou de la
distorsion e fong de Ia marge intérieure Title on header taken from:/
Le titre de I'en-téte provient:
Blank leaves added during restoration may appear
within the text. Whenever possible, these have Title page of issue/
been omitted from filming/ Page de titre de 1a livraison
11 se peut que certaines pages bianches ajoutées
lors d’une restauration apparaissent dans le texte, Caption of issue/
mais, lorsque cela était possible, ces pages n‘ont Titre de départ de la livraison
pas été filmées.
Masthead/
Générique {périodiques) de la livraison
Additional comments:/
Commentaires supplémentaires: Various pagings.
This item is filmed at the reduction ratio checked below/
Ce document est filmé au taux de réduction indiqué ci-dessous.
10X 14X 18X 2X 26X 30X
12X 18X 20X 24X 28X 32X




I I I L e TP Ty TP T

&) S 2xsnvnoa 2] CANADIAH YA APAY
T = T ,

A AR LR

o ANGE ERNC ) oL

[y

- REW SRS, VoL NG ¢ ___' Tunnnm AND MONTREAL, [}ANADA, ApRIL, I893 A
b — 1IN USE BY — N |

EIGHT LEADING GOVERNMENTS.
BEST ANTI-FRICTION METAL FOR

High- sueed Enuine, Dunamo, Rolling=Mill, Steamship, Railroad, Saw-Mill, Gotton-Mill, Paper-Mill, Woolen-Mill,
Silk=Mill, Jute-Mill, Rubber-Mill, Sugar-Miil, Flour—MllI and all Machlneru Bearings.

MAGNOLIA ANTI-FRICTION MBTAL GO,

London Office: 76 Queen Victoria St. Owners and Sole Manufacturers,
e s . MeLaren & Cor Foents 74 Cortlandt Street, NEW YORK.

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELECTRIGAL - ENGINEERS - AND - CONTRAGTORS

z=s==== Complete Plants installed. ======r=—
Plants requiring special combinations of Electrical Machinery a bpccmlty.
CORRESPONDENCE SOLICITED.

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

Automatic Are Dynamos and Lamps.
Direct Current Incandescent Dynamos.

A Alternating Current Incandescent Dynamos.

Transformers of High Efficiency.

Electric Motors. All Electric Supplies.

Our record for the past 10 years as Electrical Manufacturers guaranices purchasers satis-

faction. Ask our customers about cost of repairs on Ball apparatus.

« . EXCLUSIVE DOMINION REPRESENTATIVES OF . . .

NaTioNaAL ErLectric MFa. Co.

THE BALL ELECTRIG LIGHT GOMPANY, LIMITED,

Incorporated 1882. 70 Pearl Strect, TORONTO,
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MONTREAL INSULATED WIRE WORKS.
J. ROSS, SON & G0.,

MANUFACTURRRS OF

INSULATED
ELECTRICWIRES

And Wires for Annunciators,
Offices, Magnets and
Dynamox,

FAcr(;m' .: 1Y% —\V;-l- LIAM ST,
MONTREAL.

Orders solicited and carefully executed.
». 0. Box, 1496.

E. GarL BBRETHAUPT
CONSULTING
ELectricAL ENGINEER

Graduate in Electrical Engincering at Johns
Hopkins University, Baltmore,

....... Addresn s BERLIN, ONT.

ey MAC H | [\Y

e H W PETRIE
FREE 48¢ DRAONTO, CANADAY

TENDERS WANTED

NEW B 20 MG

A Weckly Journal of advance informa- § I_’.

tion and public works.

The recogaized medium for advertise.
ments for *'benders.

TRACT RECORD
TORONTO.

Jous Cannotrt, Sec. and Treas,

LIPS BLECTRICAL WoRKS

(LIDMLITEBD

Huoxnn ¥, PriLurs, President,

FUGENE F. P

- o=

MANUFPACTURERS OF

ELECTRIC LIGHT WIRE,

Magnet Wire, Office and Annunciator Wire,
Rubber Covered Wire, Lead Encased Wire,
TELEPHONE AND INCANDESCENT CORDS.
F‘F\R‘F\DHY GABLES.
RAILWAY FEEDER AND TROLLEY WIRE.

OFFICE AND FACTORY:

St. Gabriel Locks, MOIN"TREL.A T..

q

=" Write for Price List and Discounts.

DOMlNION WIRE MAN’FG. GO., Lto.

MON TBE.A_L-

Guaranteed pure Lake Copper of the highest conductivity, carefully drawn to decimal gauges, and equal in quality and
finish, and price guarantecd lower than can be imported.

Capacity : 10 Tons Per Day.

TINNED COPPER

WIRE,

MERCHANTS' COPPER WIRE,

GALVANIZED TELEPHONE ax» TELEGRAPH WIRE.

Dunnp{)thc last year we have increased our capacity for the manufacture of IRON AND STEEL WIRE of all sites, STEEL WIRE NAILS,

STEEL AN
to order please write us for Discounts,

BRASS WOQD SCREWS, and are now prepared to fill all orders promptly at lowest prices consistent with quality. \When prepared
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A coml).my has been formed at Montreal with
n capital of '$200,000 under the name of ** l’hg
Centeal Electrie Company of Montreal, Ltd.”
Louis Perrault, Hlonore Beaugard, Bertliaume,
idgar Lowlace, Joseph Dupws, Joseph Melan.
e1n, Joseph Rodier, Alphonse Raza, Charles
Berger, James Cochrane, Ludger Cousineas and
St Louis Brunet, Montreal, are all interested in
the new concern,

F. E. Dixon & Co.

MANUFACTURKRS OF

FIRSTBROOK BROS.
King St. East, - TORONTO.

MANUPACTURKRS OF
TOPPINS,
S1DB-BLOGKS
avd GROSS-ARMS,

WRITE FOR PARTICULARS.

THE

Morse
Valve
Reseating
Machine

will refacein posi-
tion any valve
fiom ¥ in.to 14
in. flat or taper
seat,

——

g WRSend for new Cata-
\ At WL Josue, tith  the
\ - names of 1,000
4 users,

Daruine Bros.

Reliance Works - Montreal,

COTTON WASTE

For Railway, Machinist and Engincers’ uses,

Erecrrric LONGSTOCK
POR ELECTRICAL USES A SPECIALTY,

ARNOLD FENWICK & CO.
Factory and Office, MONTREAL.

NOTIGE.
C. W. HENDERSON

Mansfacturer and Contractoy

Electrical Supplies

will move about April 16th to corner
Bleury and Jurors Street, Montreal.

Electrical repairs of all kinds, . .. ..
Esumates furnished on construction work,

« THE -

Ganada LLumberman

PUBLISIIRD MONTILY 8y

A, G. MORTIMER
Canada Lifs Assurance Bldg. - TORONTOQ, ONT.
Subscription $1.00 per year in advaxce.

;- WANTS - -

IF you want a particular lot of lamber, or have one
to dispose of; if you want to buy or sell timber
limits; if you have a mill for sale or want to buy one;
if you have a piece of second-hand machisery to dis-
pose of, or want one if you want a sjpuation; if you
want an employee for any purpose: an inexpensive
advertisement under the heading of ¢ Wanted™ or
* For Sale” is the casiest and quickest way to acttm-
plish what you wish, .
A1 advertisement in the CANADA Lustnxruan isthe
heapest and \| you can employ; it is not
oaly always oo the road, bat on all the roads at once.

LEATHER BELTING

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

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co. :—
One 36 inch belt 98 feet long.
[T'tus belt has been i constant use since August, 1885, and looks
good for another ten years yet.] Also
One 36 inch belt 100 feet long. One 38 inch belt 100 fect lony.
One 36 inch belt 123 feet long, One 24 inch belt 100 fect long.
And over 1500 feet of 8 inch belting.
All the above belts iee DOUBLE "FHICKNESS and are all giving satisfaction,
‘The 38 inch belt is the largest belt ever made in this Province.
The following Electric Companies are also using our Belting :
‘The "Foronto Construction and Electrical Supply Co.
The Ball Electric Light Co.
The Hamilton Electric Light & Power Co.
The Niagara Falls Electric Light Ca,
\Vest Toronto Junction Electric Light Works.
The St. Thomas Electric Light Co.
‘The Barrie Electric Light Co.
The Berlin Electric and Gas Co.
‘The Woodstock Electric Light Co.
The Manitoba Electric and Gas Light Co., Winnipe.
The Goderich Electric Light Co.
‘The Markham Electric Light Co.
‘The Oshawa Electric Light Co.,
The Orangeville Electric Light Co.
The Port Arthur Electric Railway Co.
AND OTHBERS.
We are the only Belt Manufacturers in this Province who can show
Belts of OUR OWN MAKE which have been in use AS LONG AS FIVE
YEARS. Wae can point to belts of cur own make in THIS CITY ALONE

which have been in constant use for TEN, THIRTEEN and even NINE-
TEEN years, and are still good. .

We are prepared to furmsh Belts of any size, two or three ply, of any
width, Every belt fully guaranteed,

Send for Discounts. Dixon’s Belting Hand-Book mailed frec on application,

Please mention the ELECTRICAL. NEWS when corresponding with advertisers.

A. ALLAN, President, J. O, Gravet, Sec,-Treas. F. Scnoes, Man,-Director,

THE CANADIAN RUBBER 0. OF MONTREAL

CAPITAL, - $2,000,000. .
MANUFACTURERS OF ALL KINDS OF
AND

.:z- RUBBER GOODS

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

Rubber Beltings, all kinds of Hose, Packings, cte.
Mould Gooads of every description.

HARD

WESTERN BRANGH :

COR. FRONT AND YONGE STS,

- TORONTO

J. H. WaLker, Manager.
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KAY ELECTRIC WORKS

No. 263 James Street N., Hamilton, Ont.

o« « MANUFACTURERS OF , .,

DYNAMOS

For Arcand . .. ...
Incandescent Laghting, .

MOTORS

From 3% H, P to 50 H. I,

Electro Plating Machines and General

Electrical Appliances. Specialattention

......................................

WRITE FOR CIRCULARS.

THE RELIANGE ELECTRIC IMIFG. CO., L.

WATERFORD, ONT.

MANUPACTURERS UF ALl KINDS OF

HILECTRICAT MACHINEFRY

FOR LIGHTING AND TRANSMISSION OF I'OWER.
Constant Current and Constant Potential Dynamos, for Arc Arc Lamps for Constant Cusrent and Constant Potential

and Incandescent Lighting. Circuits, . .
. . . . M Our Dynamos, Generators and Motors are automatic and
Electric Railway Generators and Motors. self-regutaiing.

Stationary Motors of any horse power, to run on Arc and All kinds of Station Fixtures, Switches, Lightning Arresters,
Incandescent Circuits. Rheostats, Amneters, Volt-meters, &c. &ec.

eclal attentlon to Long Dlstance Transmission of Power. Our apparatus is simpler
%%“JX%& ns more merit, than any other on the market.

WRITE US FOR PARTICULARS AND PRICES.

Head Office and Works : WATERFORD, ONT. Toronto Office : 141 King St. West, TORONTO, ONT,

o i o TELEPHONES

....OUR SPECIALTY ....

WE MANUFACTURE

c A = Standard Bell Telephones

AND

Warehouse Telgphones.

ALSO

Garbon Transmitter T<lephones.

Local exchanges fited up.  All line material supplied

i STE. JULIR, Scpt. s5th, 1892,
T. W. NESS, Esq., Montreal,

DRAR Str ~We are happy to state that your
telephones and switches are giving us good satis.
faction. We have three sorts of switches and
we find yours far preferable. There is now about
forty of your telephones in operation on our line.
Every one wurks well, and we intend to use no
other. Yours very truty,

THE MEGANTIC TELEPHONE To.

Write us when you want anything clectrical

Key Sockets, Magneto Bells,
Switches, Annunciatord,
v " . Cut-outs, Rells,
We also manufacture Horse and Trail Cars : M Wire, Batterios,
"ZWOrY s 101 ] Lampa, Push Buttons, L.,
of cvery (](.SCI"I])[IOH. : Shades, Dynanos and Motors

PATTERSON & CORBIN, T. W. NESS :

ST. CATHHARINES, ONT. ot Sampmer - TA9 Craig Street, MONTREAL.
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THE NEW WESTINGHOUSE STOPPER LAMP.

IN our last issuc mention was made of the mvitation ex.
tended by the Westinghouse Company to its friends to inspect
the machinery to be exhibited by it at the World’s Fair, and
also to inspect the new stopper lamps, a large number of which
are burning at the shops in Alleghany.

We have fully described the machinery and have also had
octasion to refer to and describe the new lamp in our issue of

F16:. 1.—~STOPPER AND BuLb OF NEW WESTINGHOUSFE LAMP.

Oct. 26, 1892, but we think our readers will be interested in some
exact photographic reproductions which we give on this page
and which, for the first time, show accurately all the details of
the new lamp. It will be noted that the stopper, consisting of
glass, has the leading in wires passed through it for a distance
of an inch and a quaiter. This length allows of a perfect
seal being obtained. The leading-in wires are of iron, and a
special glass is employed, the coefficient of expansion of which
is practically the same as that of the iron; thus the use of plati-
num is avoided. The iron leading-in wires, it will be observed,
are thickened at the bettom, making two stubs which are quite
stiff, upon which the contracts in the base bear.

The stopper is ground in a special machine and fits into the
corresponding neck in the bulb of the lamp. When ‘the stopper
is inserted, a cement is applied which a’ds to maintain a perfect
seal. When it becomes necessary to renew the filament, the
stopper is removed, a new filament is attached to the leading-in
wires, the stopperis re-inserted, and the lamp is again exhausted.
This operation can be accomplished at a very small cost, and
hence there ought to be no axcuse for the continued fise of
blackened lamps.

During the exhausting of the lamps, the Westinghouse Com-
pany introduced nitrogen gas at intervals, for the displacement
of the oxygen of the air, so that the residual atmosphere, when
exhaustion has been carried to the last point, consists largely, if
not entirely, of nitrogen.

As will beseen in Fig. 1, the Jamp is complete in itself and
can be readily adapted to any type of socket. The lampis
pushed into the base by which contacts arz made into the

FIGS. 2 AND 3.—SOCKETS FOR \WESTINGHOUSE STOPPER LAMP.

leading-in wires; the base is then pushed into the socket, no
screw motion being employed. Fig. 2 shows the base employed
for use on Edison sockets.

A special and very simple form of pendant switch has also
been designed for use with the lamp, as illustrated in Fig. 3.
By merely pushing in the white or black button, the lamp is
switched on or off, and this can be readily accomplished by the
the use of one hand.—Electrical Engincer.

After spending several million dollars on their cable street milway, PHila-
delphia is about to abandon the system for that of the trolley.

In operating strect railway plants by clectricity generated by water-power,
says Engineering, the excessive variations of load upavoidable in such
service has rendered the problem of cfficiency regulating the gencrating
power an extremely perplexing one. The inestia and incompressibility of
water render it tmpossible to control the flow with sufficient promptness to
follow closely the sudden changes of load. In a strect railway plant at
Oswego, N, Y., this difficulty secems to have been met quite successfully by
the use of an artificial resistance of iron  wire of & capacity nearly equal tq
the maximum output of the generators, This makes a compensation which
may be automatically varied so as to maintain a constant load on the
generators, notwithstanding the fluctuations of the live load.
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TORONTO NO.1 C. A. S, E.

The Toronto Association No. 1 held its second open meeting
this season in the Shaftesbury 1all, on Friday, the toth ultimo,
Mr. W, G, Blackgrove, the President, presiding.

Mr. George C. Robb, cluef engineer of the Boiler Inspection
& Insurance Lo, delivered an interesting and  practical lecture
on " Boler Lxplosions”™ which was greatly appreciated by the
large number present,  The speaker, 1n opening his remarks,
stated that he was unitble m any dictionary to find a good
defimtion of the word * explosion.” In one book it was defined
as “a sudden bursung ot noise™ and in another place it was
expluned as being *a sudden expansion of a substance or an
clasue flnd, but nenhier of these or other defimtions in such
books gave a techmeal meamng of the word.

Boiler explosions, he thought, could anse from one of four
causes, but hefore dealing with these, he would like to speak of
two reasons often given, but wrongly accounung for, these
occurrences, viz: Electnicity and gas from decomposition of
water,  As regards the fitst, that theory had been knocked on
the head by the expenments of Prof. Faraday, which proved
that clectricity supposed to be n bolers was only produced by
the friction of escapiny steam and water, and was not inside the
boier at all.  If anybody could prove electricity to exist in
boilers, they could make their fortunes, as that would do away
with the necessity of using steam engines and dynamos to pro-
duce clectricity.  As to the second erroncous reason commonly
given, no gas would be found in a boiler that could bring about
an explosion by uself.  The question therefore was, what force
produced these calammties 2 The lecturer considered it was the
cnergy stored in the water, and the more water there wits in the
boiler, the wreater and stronger was the explosion, although
many still believed in the old idea, that if a boiler had enough
water 3t could not explode.  The energy in water at a tempera-
ture of 100 pounds pressure or 337" F. in falling to 100° F. has
an escape of 237 units of heat from cach, and a unit equals 772
pounds raised onc foot.  If all the energy stored in the water
over 100" F,, could be utilized, each pound of water would yield
enough to hift gotons one foot high.

The speaker went on to show how this great torce, once an
opeming was made for a commencement of its escape at any
weak pomt in the boier, would first rupture the parts of the
boiler, and then, as it reached the outer air, would momentarily
displace the pressure of the aunosphere. This displacement
would be quickly followed by condensation of the cscaped steam
and a return of the atmospheric pressure.  When the force sud-
denly escaping trom an exploding boiler was thus considered,
and the power of a return shock from the atmospheric pressure,
taken into account, it was no wonder that such disastrous re-
sults were often produced by boiler explosions.

‘The four actuul causes of boiler explosions were then con-
sidered.

1. Defective Construction—either fiom faulty design or bad
workmanship. Defective staying of flat surfaces was alluded to
as a common cause,

2. Corrosion, and consequent weakening of some part of the
boiler, if the boiler was exposed to pressure.

3. Over-heating of Plates.—Low water or the presence of some
form of deposit would cause over-heatng.  With many, low
water was considered a fine explanation of wearly every boiler
cxplosion. As a matter of fact, t was not a common causc,
There was a general belief that if the plates became red hot and
water was caused to flow over them, explosion would follow
immediately. Experiments recently made in England with a
large boiler, in which the plates over the surfaces were made red
bgt and water pumped on them, failed completely to produce
explosion ; the plates were injured :i.:d the joints leaked, but
that was all, )

4. Over-pressure, which was generally brought about by
defective safety valves.

In support of these statements the lecturer referred to several
cases that had come under his personal notice in  Ontario, and
explaned clearly by means of sketches on a black-board the
reasons of the several explosions he referred to. The preven-
tion of explosions was neat referrd to.  The necessity for care-
ful attention to this matter was proved by the statement of the
Hartford Steam Boiler Insurance Co,, that in the United States

during 1893 there were 269 boiler explosions, causing the death
of 298 persons and injury to 442,

The speaker thought the first step was to be sure that the
boiler was well made and the proper material used, designed so
as to Le strong cnough for safety atthe intended pressure.
The boiler should be managed by a competent engineer who
realized the dangers to be guarded against.  Frequent and
thorough examinations of the boiler should be made by some
onc in a position to judge of its condition. There is in Exgland
a law, which requires the user of every steam boiler to report
every accident of the naturc of an cxplosion, within twenty four
hours after its occurrence.  Investigation follows, and the court,
formed generally of two engincers and a lawyer, has power to
punish whoever is proved to have been at fault.  This act has
worked well in England and, he thought, a similar one in Can-
ada would be productive of good results.

At the close of the lecture several questions, put by the mem-
bers of the Association, were answered and additional explana-
tions given in regard to the points 1aised.

A vote of thanks to Mr. Robb, proposed by Mr. A. M. Wick.
ens and seconded by M. G. C. Mooring, having been carried
unanimously, the meeting was brought to a close.

TORONTO STREET RAILWAY COMPANY,

Rapib progress has been made with the new power house
for the Toronto Street Railway Company, situated at the corner
of Fredenck and Front streets. The necessary alterations to
the pienuses cost the large sum of $50,000, wiich includes $9,000
for the chimney shaft, which 1s 175 feet ligh and 1s smd to be
the tallest 1n Toronto. The twelve botlers with their furnaces
are fixed; each has a diameter of 72 inches and is 18 feet long.
They were built by the Polson Co., of Toronto. The smoke
breeching to these was executed by Mr. John Abell, Toronto.
It 15 of heavy botler plate and 1s about the finest picce of work of
1ts kind on this continent.  The foundations to carry the engines
took over a mullion and a halt of bricks, and each has a base of
sohd concrete underground ten feet deep.

There will be four double cross compound engines and a
a single one having an 18 inch stroke with 21 and 36 inch cylin-
der.  These were made by Messrs. Armington & Sims, Provi-
dence, R. I It is 1o be regretted that the company did not
get this part of the work also done in Canada.

The Corliss cut-off allows for an expansion of the steam by
means of five large yigantic condensers fixed i the basement ;
a vacuum will thus be caused at the end of every stroke. The
supply from thesc condensers will come direct fiom the bay by
means of a 30 inch main now being laid, and after cooling, the
steam will be dischared into the sewer.

One of the engines is already fixed, and is expected to be in
use very shortly. Ten carloads ot wmachinery have arrived and
by the beginning of June next the whole of the wotks will be
completed, when we hope to give some further details and illus-
trations of what promises to be one of the finest power houses
in America.

The company are also making extensive preparations for the
coming season. They have already fifty-nine motor cars fully
cquipped.  Forty-six cars are at present running on the streets.
Sixty new open cars are in course of construction, and many old
oncs ate being overhiwuled and repainted. A private car is
being built for the directors, and is being fitted up regardless of
expense. It will be somewhat larger than the new clectric cars
now running, and is a rare specimen of finc workmanship. A
storchouse capable of sheltering St cars has been built on York-
ville Avenue. It is a brick structure 250 feet long and 100 feet
wide ; there are nine tracks running full length of the building,
three of which are excavated underneath to allow workmen to
carry out repalrs to the tracks without removing the cars.  There
is also a complete blacksmith shop in the building.

-
PUBLICATIONS.

The literary features of the The Arena for February are a carefully pre-
pared biographical sketch of the ** Life, Character and work of Chatles
Darwin” by the editor A second argument in favor of Shakespearean
authorship by Dr. W. J. Rolfe, the cminent Shakespearean scholar. A
story by the Canadian poct, William P. McKenzie, entitled ** Was it Pro-
phecy?” and a poem entitled *° Tne Minority.” This number is rich in able
discussions of vital Social and Economic problems.

4
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QUESTIONS AND ANSWERS.

“Youny Engincer” asks :--

tut. How to work out mdicator diagram 2

Flus question is not very exphie.  The indicator diagram 1s
worked out for so many diffierent purposes, that a whole volume
night be witten on this subject.  1f = Young Logineer™ merely
wants to know how to work out the horse power, the following
will help him : The diagram should be divided mto ten equal
diisions lengthways.  In the nuddle of cach of these divisions
draw a hne at nght angles with the aumosphend ine. Measure
on each of these hnes the number of pounds pressure between
the steam lme and the exhaust hne of the digram. Add the
ten numbers together and divade by ten, and the result s the
average pressure of steam on the piston aviulable for work,
Then muluply the arca of the pisten i squate mches by the
average pressure i pounds and by the number of fect the piston
moves i one nnute, and divide by 33,000, and the result is the
horse power.

2nd. 1s the pressare on the slide valves equal to the area of
potts, or is the total surface of valve to be considered ?

If the valve is absolutely tight agamst the face on which it
moves then the whole surface should be tiken into account in
estimating the pressure on the face.  Very few valves are thus
adsolutely tight, anid the arca of ports covered by the valve will
in most cases give more accurately the load when multiplied by
the pressure of steam on the back of the valve.  When making
such a calculation the pressure on the other side of the vahe
must be taken into account, and if engine is> 4 condensing one,
the effect of the vacuum will add probably 12 1bs. per sy, inch
to the pressure on an area equal to that of eahaust port.

3rd. Why will along chimney give a fiercer draught than a
a short one ? .

The velocity of draught is due to the falling of a body of cold
air from a herght equal to that of the top of the chimney above
the grate bars. Itis a well known fact that the selocity of a
falling body increases with the distance through which it falls,
The draught of a chimney follows this same law, but allowance
for friction and for weight of the .ir inside the chimney has to be
made.

4th. In calim weather, the sun not shining, the temperature of
boiler and furnace the same as atmosphere, is there 2 draught in
furnace?

This question implics so many hypothetical conditions that
the best way to get an answer will be to go to a furnace when
under the conditions stated and try whether or not there is &
draught.  In a general way it may be stated, however, that un-
less there be a difference of pressure there will be no draught,
and the necessary difference of pressure is generally obtained by
making a difference in temperature.  1If there is a higher tem-
peratuie in the upper part of the chimney than in the furnace
there will be a draught fiom the furnace and up the chimney.

Mr. T. J. Trapp, of New Westminster, B.C,, requests through
the ELECTRICAL NEWS, or any of its 1caders, information on the
subject of the application of electricity to mining operations.
We have in a measure complied with our correspondent’s re-
quest, but would be pleased if our readers would supplement the
information given Ly sending us contributions on the subject.

NOTES.

The trustees of the Montreal Association of the Canadian Association of
Stationary Engineces are authorized to purchase a working model of it Cor-
liss enpine.  This Association will on May 151 remove their quariers 10 the
Oddfellows’ Hall, Craig St,

At the weekly inecting of the Marine Enginecrs held in Shaftesbury Hall
on March 15t, Mr. Crabtree exhibited a new valve regulating machine and
cxplained its working. President S, A. Mills presided.  The socicty ap-
pears to be prospering; several new members were clected at this
mecting, and steps are being taken to amalgamate ail the lodges. A re.
port was also 12ad 1o the effect that another branch of the Associaticn had
been formed at Halifax.

It is 22 matter of continual and mcreasing surprise to us, that any boller
maker ¢f repute should be willing to send out boilers of over 30 inches in
diameter, without the fullest provisions for gaining access to the interior.
Corrosion, pitting, grooving, deposit of scale-—these and many other defects
can be detected and sat’sfactorily observed only by direct observation of the
inner surfaces ; ind when a boiler is large enough to adant a man, it should
always be provided with a mashole, 1o onnt such an smportant opering
is highly dangerous.—7V¢ Locomolive,

TESTING ARC CIRCUITS.

The following device, for locating faults, such as leaks,
grounds, crosses, etc.,, and for determining the nutn. 2t of lamps
burning on a dircuit, says A, H. Manwaring, in the Zledtrical
I ld way be of interest to central station managers. It con-
sists of a serics of resistances, as, for instance, & bank of sixty
incandescent lamps of high voltage, aud a switch arranged to
cut off circuit one incandescent famp after the other, 4 double
contact grounding switch, an automatic switch to protect the in-
candescent Lunps from accidental swinging, grounds, ete., and a
special indicator to determine the number of lamps desired.

In making a te t, the Grst operation is to deternune how many
arc lamps are burning on the circuit.  This is done by connect-
ing the two flexible cables {that are attached to the test board)
onc to the positive and one to the nagative side of the circnit to
be tested.  This connects all the sisty incandescent lamps in
series as a shunt to the main or arc drcut, then the incan-
descent lamps are cut out of circuit, one by one, with the centre
switch shown in the cut, until the indicator needle reaches the
standard mark on the scale. The number of incandescent
lamps remaining in circuit is equivident to the number of arc
lamps burning on the main circt.  After having determined
the number of lamps burning, the operator moves the ground-
ing switch  marked PP winch disconnects the negative side of
the test board from the main circuit and connects it to ground.
The test is then made the same as before, by cutting out the in-
candescent lamps, and if a ground exists the indicator needle is
brought up to the standard mark on the scale, and the number
of incandescent lamps remaining in circuit is equivalent to the
number of arc lamps on the positive wire between the dynamo
and the ground.

‘I'o deternine the number of arc lamps on the negative side of
the main circuit between the dynamo and the ground, the oper-
ator reverses the grounding switch and repeats the test.  If the
number of lamps on the positive side nd those on the negative
side to gron. 1 do not equal the number of lamps indicated on
the first test, the ground is not a perfect one, but offers a resis-
tance, an the difference should be added equal to the number
of lamps on cach side, to locate the ground accurately.  Thus, if
he gets 4o lamps across on first test, 20 lamps P. second test,
and only 10 lamps N. on third test, he adds 510 each of the posi
tive and negative sides, locating the round between the 25th ind
20th lamps of the positive side of the circuit. A ground on un-
derground cable is located in the same way as on an air line,
between two lamps.

A swinging ground is located by cutting out of circuit only a
few of the incandescent lamps at a time, and  watching the de-
flection of the needle when the ground swings on, continuing to
cut out the incandescent lamps until the swing of the necedle
reaches the standard mark on the scale.

To locate a cross between two different circuits, first see that
both circuits are free from a ground connection; then substitute
a ground on one, and measure the other circuit, and the cross
can be located. Ifa ground should exist on one Cil’Cuiﬁ‘ it is
not nccessary to add another.

If in making a ground test where two or more circuils are run
on the same dynamo and the needle of the indicator is deflect-
ed in the opposite direction from other tests, it denotes that the
circuit under test is clear,and that one ofthe other circuits is
grounded; or if the number of lamps on ground tests exceeds
those across the circuit on first test, it indicates that the ground
is on one of the other circuits.

‘To determine if the current 1s reversed in a circuit, connect
the flexible cables to the circuit marked, P to P and N to N.
The necdle should be deflected to the right if the current in
the circuit is travelling in the proper direction, but if it is divert
cd to the left it denotes that the current is reversed.

A high voltage lamp is prepaied so that the carbon only be-
comes red, thus making the test:board arhigh resistance through
which it is perfectly safe to ground a circuit. By this arrange.
ment only one-fifth of an ampere is shunted to ground when
testing a grounded circuit.

This device, it is found, saves a great amount of time in
locaung trouble, and a man can besent direct from the station,
to repair the same; it also lessens the danger from accudents
and fires caused by unknown grounded circuits, as circuits can
be tested as often as desired and trouble removed in a short
ume.  This testing device 1s already in use in several central
stations.
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POWER TRANSMISSION FOR CENTRAL STATIONS.®

By Louis BRLL.

S faras distribution 18 concerned, we aiay divide electnical power trans.
missIun nto three classes. first, the transmussion of single annts, second,
the tmnsnmussion of power to a ceatre of supply, from which puint it s to be
dutributed in various ways, tturd, supply the powet fur ights and mutors
througnout the iength of the transmusson hine,  Each of these ddasses of
work imp ases conditions on the possibie meth xis of (ransanssiun, and re.
quires sprciai cunsideration.  In new plants, bampered i 0v wise by exist-
ng statiuns, any one of these three cases may exist, pethaps the last iwo
more frequently than the first.  Where a singie awiot 13 10 e cuiployed,
the problem s exceedingly straightforward.  Where a new centre of dis-
tnbutwn ¢ W Le orgamized, some o npinuuns ate caounteral, but
nut scrous ones,  \Where power 13 to be scattered along the line, howevet,
condiviuns anise which are not aliogethear casy of fulfflmient and require a
goud dewi of speciat care andd skibiful engineeung.  In a general investiga-
tion of the methods winh may be employed, the ¢ ise stuads somewhat as
follows, so far us the central stavon man s concesned .

Forst, of sthe distance over which bie 13 to transmit puwes s moderate, he
My use the ordinaty direct cunent generaur and motor, displace hes en-
gine with the motot and go ahead.  But unluttunately, direct cutrent ma-
chines of any cunsiderable copadty are practicady bimned o wwhiage by the
exutence of the cummutator, an artede un which central stawon men in
general waste no iove,  Dynamos and muturs of large sizc cannut, indivad-
ually, in the preseot state of ant, be savslactotny bulk fur mure than about
1avo volts.  Machines fur gicnier rultage have very genually troken Jduwn
in the expetimental stage. For very sntall power units, arc machines
inight be cmployed, but for the purpose of the centrml stativn man, itis
better 10 move s arc machines directly to the distant point,  For voltages
much in excess of that mentioned, we are then driven to the use of cither
direct current machines in series or alternating machines.

\Whete generators and niotors are to be used as a single unit, direct cur
rent machines in series may be and ure ctployed quite successfully, but as
the voltage desuab’e on ihic line raes, the system contains a greater number
of units and becomes more complicated and difticult to apply to central
station practice.  For instance, it 18 highly desimble for the successful
operation of motors in series that they shoutd be, practically, coupled 10 the
sumie shaft, and should run under sinnlar and uniform conditions, so while
thete ure cases in which the method of coupling in senies may be both con-
venient and cheap, it is i my opinun better general pructice to employ al
terpating currents, Hier passog e ordinaty Janitations of dircer currents,

Here we encounter n comphcated state of affairs, for the centeal station
man why attempts tu investigute the subject 1s immediately surrounded by a
cloud of mental Just, through which hie sees dimly the outlines of plain il
ternators, by phase, tri phase, and multi phase generators and motors, con
densers, Geissler tubes, six foot fuses, electnfied wall paper and the other
properties of a well equippad medern high voltage elecindian The sub
stance of the matter, however, 15 sonsething as follows

We want 12 use power transmission by alternating currents for two good
and sepamte resons  first, beanuse we get nd of the commutator and can
thetefore use as high voltages as we can safely insulate in the machine
second, becuse by the use of transformers, we can obtain for the transmis
sion line uself any voltage winch we can wsulate, and thereby enormously
decrense the cost of the copper which must be stowed away as permanent
investment in our line

Mulpphase cnrrents and by this [ miean currents having more thap one
phase aresubject to the sanie general laws as any other alternating currents.
Thetr most valuable pecubarity lies in the fact that for alternating currents
of mare than one phace excellent motors can be built which will run ata
steady speed  start under heavy load, and in general possess very much the
same quahties as it well orgamized shunt motor of the ordinary kind.  Inci-
dentally. ceream of the mulvphiase systeins, more especially the three-phase,
enjoy the advantage of cflecting something of a saving in copper, unde~
{avorable circumstances up to 25 per ceat. from what would be required by
a plain alternating cwrent of the same nominil voltage. This saving is
merely from the fact that in the three phase hine, the currents do not have
their highest value at the same tinie, so that at any particular instant two of
the wires may serve as a sort of wultiple return for the thind,  This advan-
tage would be timmedistely thrown away, if for the three currents of differ-
ent phase three separate pairs of wire were employed, as it 12 thrown away
where for two currents of different phase two independent circunts are used.

The fundamertal diflerence between single and multiphase systems, then,
is manly the adaptalility of the latter for driving motors, and mnltiphase
are better than single phase wotors principally in their ability to start under
load, and somewhat larger output for the same weight.

Wherever, then, single motors are to be dniven for operating, we will say,
an clectne Light station, itis largely a matter of coenvenience whether we
cemploy single or multiphase motors.  If the former can be conveniently
started. they are fully compcetent to take care ol the work, except in one
special case whicli 1T will mention presently.  The multiphase niotors,
whether synchronous or otherwise, start very frecly, and may or may not be
cconomical in cost of copper, acconding to the arrangements of the circuits,

A single case in which multiphase tzansmussion becomes of great import-
ance when the object 1s to work an existing central stution 1s in that case
where rutlway circuits are to be supplied, A railway machine ts subject 10
30 great and violent vanations of load, that if it were dnven by an crdinary
synchronous alternating motor, the latter would run great risk of being

* Read Lefo. e the Notlonal Electrwe Light Avsociat an, St. Louis, Ma chy, 89,.

pullet out of phase by n sudden short circuit, when it would stop and stay
stopped until deliberately started up again, ‘The multiphase motor can also
be paled nut of phase bu! not quite so casily, and it can be more readily
started  Wecan however where m Jway cusrents are necessary, do much
better than to drive the dynamos directly by motois of any kind  We can
for this use start with the multiphase cutrent, and throu’s the medium of a
single mackine searcely more comphicated than an ordinary milroad dyna
mn trensmuyte this mutt'phase current Into a direut 500 volt current of the
ordinary sort  This very valuable result has been bruught about through
the ingenuity of € S Bradley, who invented the device half a dozen years
age 1t has remained dormant, principall, because there has been no
speaial call for power transmission of any kind until recently, butto its
tharaugh pecticability 1 enn personally testify, asa 100 kdowait trs phase
direet cureent transformer which 1 recently tested, operated i the mannet
deseribed showed an efficiency of ovet yg per cent. at full load, stowd sud
den varations from ne output np tu 100 kiluwatts and tack again withuut
even a wink at the brushes, and bure up under heavy load withuut difticulty.
Whenever it is desirable to operate railway circuits by power derived from a
Aistant source, these machines WSl the practical reyuitements, and 1 be
lieve are drsiined to come Into very extensive use, amd play an amportant
part 1 the development of very long electnic rallrouds.

T'o sum up this point, where single mutors are to be epivyed fut diiving
other electrical machinery, cither synchtvavus, alternating ot multiphase
mators can be successfully employed.  Where railaay Jynumos form a part
of the lnwd n particularly grod result can be oblaned by using for this
partieutar partion of the work the mu'tiphase direct cusrent trans{ormers,

So much for the operation of existing plants by electrical transmission of
power. where it is merely intended to substitute a motor or motors for an
engine

N'ow t1ke up a case where the centre of distribution is to be fed, consist
Ing it may be 1 part of an existing station and in part either of extensions
and new circuits from this plant and subsidiary centres of distribution hav
ing other districts of the <ame town. Here the problem beconies more
complicated and it is almost impossible to tay down any general procedure.
Each case is best handled by itself.  We can, huwever, cnunciate certatn
prirciples which will aid in the discussion of any definite case.

Fust, we can feed all existing railway circuits and extensions very eftec-
tively and economically by use of the tri phase direct current transformer
just described,

Second. we can handle all direct current Incandescent systems, whe:her
two or three wire, by means of the same type of apparatus, the tri-phase
direct current trunsforniers,

Third, we can successfully opzrate any existing alternating incandescent
circuils or nny extensions thereot by feeding alternating current from the
distant point directly into them through banks of transfurmiers.

Fourth, if any new centres of distribution are to be made with circuits
independent of those already in exictence, we can operate these circunts very
effectively for both lighting and motor service, if both be necessary, by em-
ploying multiphase apparatus, and right here let me say that there is one
widely spread error which I desire aost emphatically to contradict.

It has been asserted that incandescent lighting cannot be successfully
dune on multiphase systems, especially tri-phase, since this system happens
to have been most talked about. This statemnent is absolutely false, to my
own personal experimental knowledge. Lamps can be as successfully
operated on systems of two, three or more phases as on an ordinary singlc
phase circuit, provided equal pains be taken with the distribution of copper
in the lincs and the regulation of the voltage at the dynamos. If these
conditions are observed, a two phase citcuit with separate wires acts sub.
stantially as if fed from two ordinary alternating dynsmos. A tn-phase cir-
cuit gives a sitailar result, and if more phases were concerned, the same
would be true. I the condition of constaut voltage at the centre of distrie
bution be fulfilled, as it can be and must be for successful operation on nay
system whatever, twoand three phase incandescent lighting systems can
and do work admimbly.  Furthermore, 1f we combine citeuits, for example,
if we use but three wires instead of six for the three phase systens, there is no
exact equality of balance required between the lamps placed in different
connections acruss these circuits. Un the three.phase system we would
place between each possible pair of the three wires this amrangement, gain-
ing in copper wire enough to compensate for the shight inconvenience in
connecting three sets of lamps instead of one or two.  Branches can be run
from any two wires of the tri-phase arrangement, and lights placed on them
will act exactly as if they were placed on any ordinary alternating circuit,
With such an arrangement you should be al'e to throw off alf the lights on
one side of the circuit, without producing any noticeable variation in the
lights of the other two branches ; no more variation, for example, than you
would get, if on a given set of sccondary mawns from a2 common transformer,
you were 1o turn oft or turn on one-third of the total number of hghts, If
any ran conies to meand says that a three-phase systen: will not run lamps
suceessfully unless there is careful balance bLetween the lights on different
sides of the circuit, [ have in that statement sufficient evidence to convict
him cither of ignorance of the principles of wiring and dynamo regulation
or of wilful misrepresentation of the facts, I lay stress upon this matter of
incandescent lighting in defence of multiphase systems, because it is the
one upon which they have been most wften misrepresented, chietly through
foreign experitnents, which I do not hesitate to denounce as clumsily con-
ducted.

In taking up the condition 1 have just mentioned—that of new centres ot
distribution —T may Lnefly iefir tothe propertics of multiph.se motors,
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which have been the subject of all sorts of nusstatements. A multphase
motor, I do not care whether 1t has two or more phases, should if properly
built have very nearly the properties of a good shunt motor, and not far
from the same cfhiciency.  Incidentaily it has the advantage of having no
commutatot and no pecessity for any moving contacts. It starts under 1wo,
three or more times the runming turque, just as a shunt motor dous, aad by
virtue, of the torque is extreme, of a heavy starting current , just as a shuwt
motor would, 1t comes rapidly up to ncarly fixed specd, and remains neas-
ly at that speed under vanauons of lvad.  1f overloaded it stops, like any
other motur.  la addition, st has one great mernt that shunt motors do not
have, that of sunming at nearly constant speed independent Luth of load and
moderate vanations in voltage, 1t 15 on the whole less thin.skinned than a
shunt motor, 1 hase expenimented with a considerable aumber of mults
phasc moutors of the induction type, to which 1 here especialy refer, and al-
though [ bave seen sume ternibly severe tests in the way of overluad, 1 never
yet saw any symptoms of a burn-out. The cifivienty of these machines
should beand s at least within one of two pet cent. of urdinary shant
motors.

There has been much diserwwwn as to the relatve merits of two and three-
phase induction motors. 1o general the more phases the smoother acten
of the machines 1n various sespects. | have never yet scen & two-phase
moutor any better than a three phase motor. 1 should want a pretty careful
seties of tests to convince me that 1 have scen wne as gowl.  The difference
bewween them win proper design, ought aot to be very great, though the
threc-phase has the advantage in cost of wire, There are two impurtant
puints in which muluphase muswrs have been musrepresented, which 1 shall
mention :

First, 1t has been said of them that they take an enormous current when
running light, and second, that they introduce a very large and most objec-
uonable lag 1n the circunt, so that the apparent current on the hnc s much
greater than the energy current.  Such facts have doubtless been observed,
Broadly speaking they have been due to faulty design. A multiphase motor
will always take a somewhat larger current when running idle than the cor-
responding direct current motor, but 1t takes very hittle more energy, as the
phenomenon of lag then becomes noticeable, so that of the apparent current
running bigtt only a portion represents energy. [t 18 a perfectly simple
matter to cut down the current required by a multphase motor running wdle
to twenty or twenty-five per cent. of the full load current, sull retaimng a
motor cxcellernt in 1ts other properties.  As motors where power is sold by
meter ute usually cut oft when not needed, the whole system of this wdle cur.
rent sinks into insigmificanee,  The same s true of the alleged lagging cur-
rent,  Ifa multiphase motor (1 speak with certainty at least regarding the
three-phase) of 10 or 15 horse power should show at full load more than 10
or 12 per cent. of lagging current, 1 should consider 1t to be badly designed,
50 that these two questions of so called idle current and lagging cutrent as
distnbuting factors in a muitiphase hinc can be and are reduced by proper
care 1n desigmng to comparatively insigmficant quantities. It has been
very ingeniously suggested to give them a further shove down into oblisvion
by means of condensers, butit 1sa commercial rather thanan electrical
question as to whether leakage current and lag had be thrown quite 1nto
the abyss by the addel? complexity of condensers or left harging on the
ragged edge without them.

In case, then, of working a central station from a distant water power
where necessity for extensions or new centres of distribution exists, we have
plenty of methods avalable: Tr-phase direct current transformers for
rulway and direct current hghuing service, alternators to feed into the ex-
1sting mains or 1o supply extensions for them and for new centres where
light alone 1s to be employed, ordinary alternauing currents, or where both
light and power are necessary, multiphase apparatus which, as | have
shown, 1s enurely applicable for such a mixed system.

1 may add that there is a possibility that we may have before long prac.
tical motors to run on an ordinary alternating cirewit constructed after such
methods as were suggested by Prof, Thomson a few yenrs ago. In very
small sizes they are already practicable.  Brown, abroad, has been making
a desperate cffort to exploit these very methods on his own responsibility
and has obtained motors which run successfully but as yet do not start well
under load. From what I can learn of them, 1 doubt very much if they are
any improvement on the motors of the same type shown by Prof, Thomson
at the Paris Exhibition or on Mr. Tesla’'s motors for running on a two-wire
circuit.

Whatever the methods which may be employed, several serious questions
must be. confronted when one atiempts to transmit power for supplying
centril station or any other apparatus. One of these which presents itself
immediately is whether or not in an alternating transmission it is advisable
10 use step-up and step-down transfcrmers, The principil determining
factur in this1s cost, The bigher voltage we can supply direct from the
machine without increasing its cost considerably, the cheaper we can make
the installation. Unfortunately in building dynamos. the armature coils
have to be insulated, and where the voltage is very igh, the msulation is
correspondingly thick, so that with a g ven amount of matenal, we must
in building a high voliage machine take up with insulation the space which
would otherwise be available for copper. The resultis thata dynamo
wound for 4.000 or 5,000 volts is intrinsically more expensive, unless the size
be very large, than a machine would be for 1,000 or 2,000 volts, besides being
considerably less reliable. Machines of such voltages as these have been
bu It in this country and abroad and some of them have given very fair rr
sults, but they are capensive to manufacture, at whatever prices they may
have been sold in Individual instances, and 1t is my personal opinion that

where 1t 1s necessary on the score of economy 1o mise the voliage as tigh as
4:000 Or § 000 volts, 1t1s better and cheaper, unless the umts be very large
1o use siep up transformers and catry the voltage up 10 10,000,  Assuming
3,000 ut 3,000 vulls as the avaitable potential obtained from the machine
dirrct and then vumatiag the cost of a given installauon, first using these
machines and second using the low voltage machines with step-up trans.
formers, we find that at pces ordinanty charged for apparatus and copper,
the tvo methods Lecome of cqual cost a1 a dissatice of somewhere about
seven or cght miles.  Abuve these distances, the step-up transformers
cheapen the plact, below it, they increare the expense,  We can draw the
hine at no speaificd goven distance i the general case, but can very easily
for any specified case,

The amount of drop advisable in these long distance hines will depend of
course principatly upon the relative prices for copper and the apparatus ne.
cessaty. I copper be relatively cheap, it pays to cmploy o guod deal of at,
I apparatus is relatnely cheap, 1t s better 1o use larger generators and ale
low more drop on the bue, 1510 20 per cent, will nt the large majotity of
cases on the score of cconomy and convenience, Tt should be remembered,
however, that for such drops as these good reguiation 1s most essential, but
goud cnough is avaslable with direct, alternating o muluphase machines,
to make these drops thoroughly practicable, lhe approximate figutes 1
have. just given on the hnutations of the step-up teanstormer and on drop
ace the result of the investegation of a large number of concrete cases which
I have had occasion recently to exanune 1n detail, and for a number of
which the appe.ratus 13 now in process of manufacture. 1 therefore feel
personally convinced of their prucucatality, both thcoretically and other-
wise.

But for the central station man who desires to decrease his operating ex-
penscs by the employment of clectrical transanssion the court of last resort
is the balance sheet and the fundamertal question s, “Agreed that it 1s
practicable, will it pay?* 1 ran give no general answer to this questign, for
each problem necessanly must be considered by utself, Itis possible to
formulate equitions which will connect all the variable factors of cost and
annual charges, so as to enable one to denive from them an answer to this
all important question.  But the chatacter of such formuloe 18 necessanly so
complex and involves so many quantities that it i1s generally easter to take a
short cut to the result by making a few approxsmate estimates, 1 have,
however, lovked into the profit and loss probatuhitics of a large number of
plants of all description and in a general way one can say that power trans.
mission 1o a central station will, unless the cost of developing the water
power be very great, almost universally pay at distances of 10 or 13 miles or
less, It viill frequently pay up to 20 or 25 miles; now and then, under ex-
traordinary cunditions {very expensne coal and very cheap water power),
up 1o 40 or possibly even so mules. In using alternating currents at these
long distances une naturally fears the effects of inductance in the lines and
of static capacity, In very long (lines, operated at high fiequency, these
difficulties may nse to formidable magnstudes.  Knowing the dimensions of
the line, the frequency and the currents, it 15, however, possible to calculate
the effects of these distributing elements with great sccuracy, From these
calculations I feel safe in saying that within the distances mentioned induc-
tance and static capacity constitute no serious ubstacles to success, if the
frequency emiployed be nmioderate ; such, in other words, as onc would be led
to select in considering the operation of motors alone, Large gencrators
ate as readily and nearly as cheaply built for frequency of o or 60 as for
higher ones, sometimes more easily under these citcumstances, [ think
cases would be rare where transmisstons, the advisabibity of which would be
dictated by commereial consideration, would encounter serious difficulty
from inductance and capacity. I have never personally invesuigated a pro-
posed transmission of over 50 miles that gave any pronuse whatever of
financial success, but the time may come when such a case will appear, and
if it dees, the work can be done successfully so far as the electrical pant of
the matter1s concerned. I think the greatest difficulty in surmounting long
distances is the difficulty of keeping a long line in proper repair.

Throughout this discussion I have take the position that no one method
of procedure is applicable to all cases. Personally 1 am decidedly eclectic
in my taste, believing that it is better to put in for each individual ease such
apparatus as on the whale proves to be cheapest and best rather than to ad-
vocate, on any fine drawn theones, methods which nught be applied to the
perfectly general case of transmission of power. It is the concrete rather
than the ubstract that we have to consider when proposing apparatus on
which the success of large commercial affairs depends, and although some
methods are better than others, it is well to remember that while thé elec.
tiical pharmacopaea may have its calonel and paregoric it contains no elixir
of life.

The ten clectric machines for the compilatiun of statistics used by the
Dominion Government cost $625 per mionth for their operation, but they
are declared to be more accurate than other methods.

A convention of the Telegraphers® Association of North Ametica will be
held in Toronto on the third Monday in May. 1t is expected 500 delegates
will be present.  The City Counal have alrcady arranged to extend the
visitors several courtesics.

Applications for the street milway franchise of Peterboro’, have been made
by three companies, viz.. Messrs, Abearn and Soper of Ottawa, the Canadian
General Electric Corapany, and the Pcterboro' & Ashburnham Company.,
The Town Council bave given their decision in favor of the Carnadian
General Electnic Company, and a franchise has been granted to that com-
pany for twenty years from July 1st.
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THE TORONTO AND SCARBORO' ELECTRIC RAILWAY.

RAPID transit 1s an absolute necessity for a growing city and
s suburbs,  1t1s therefore not surpising to find that there are
several cnterprises on foot in different outlying districts of
‘Toronto with the object of providing clectric railways for these
«ucations.

In our presentassue we show a diagram of the proposed route
and illustratons of scenery on the line of the Toronto and
Scarboro’ Electne Railway, the construction of which will he

continuous carrent of water.  Subsitute dynamo for pump, wire
for pipe, and electricity for water, and conception of electrical
transmission by the continuous current is at once clear as to its
clementary phenomena.  We will bracket the analogous elec-
trical terms; then we may say that a certain number of pounds
(volts) or pressure are required to overcome the friction (resist-
ance) of the pipe (wire) in order that the water (current) may
flow at the rate of so many gallons (amperes) per minute. The
larger pipe (wire) the more water (current) can be carried and

the less will be the friction (resistanced ~+ per
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contra, the smaller the pipe (wire) the less the
quantity (amperes) per minute and the greater the
fiiction (resistance). Manifestly the pipe (wire)
might be so small that the friction (resistance)
would absorb a very large proportion of the power
— T “of the pump (dynamo), leaving but little remaining
Soamer ) for uscful cffect, thercfore the two homs of the
3 dilemma are: if the pipe (wire) be too large, it will
i cost too much; if too small the loss will be too

great. .
‘The clectnieal appliances are also analogous to

engincering appliances.  The switches are valves,
the fusible strips are the safety valves, the, contacts
. arc the pipe fitngs. If the contact is insufficient
to carry the cwirent, there will be a leak (drop)
in the current.  The volumeter is the pressure
gauge; the ammeter is the same as the water or

Prorosgty ROU1E oF 1HE TORONTO AND SCARBORO ELECTRIC RAILWAY,

started as soon as the frost s out of the ground. When com-
pleted there will be from 15 to 20 miles of road, connecting East
‘Toronto, Little York, Todmorden, Chester, Norway, Scarboro’
Hetghts and the summer resorts i that locality with the aty.
Thus a belt hine will be provided in the east similar to the one
in the west of Toronto belonging to the G. T R,

It 1s eapected that the fist section of the road alonyg the
Kingston road, Blantyre ave. and Queen sticet will be
operation by June. The lme will not only be devoted to
passenper traffic, but purposes doing also a local freight bus-
ness, which no doubt will prove a great benefit to the localuy,
as the line will bring the district into connection with the city
cars and the railways.

The line promises to open up the countrty and cncourage
industrics to the locality, while the picturesque scenery of the
ncighborhood thiough which the lino passes will no doubt be
the means of cstablishing many summer resi-

the gas meter, the recorder of the quantity con-
sumed.- -R. G. Davis, in Marine Review.,

SOME POINTS ON ENGINE REPAIRING.
By C. H. Riciiagns axp V. L. STOCKSTON.

THE engineer not having much expenience, 1s often at a loss
10 know just what to doin case of his engine wearing, and it
happens not infrequently that when some repairs are necessary
neither the engineer nor the machimst who 1s to do the work
knows how to do st.

It 15 always well—in fact 1t 1s the duty of an engineer that can
not be neglected except at much cost and possibly acaidents—to
laok carcfully to lubnication and keeping sect-screws and keys
properdy tightened and an eye pencrally upon cvery part of the
plant. The cups should all be kept fecding nicely, the crank-pin
brassesand cross-head should be frequently examined and felt
of to scc that they are not 100 warm.  The valves should be
examined frequently—also the piston and cvlinder.  Unless

deaces, and wake the distit a favonte spoin Wi‘_‘f Somy T T T
7 X et By s R oo t.
the eacursion scason.  \We hope later onto refer . PR T, o

to the appliances and wotking of the line.

ELECTRICAL TERMS.

At the present time electnaty depends upon
steam cngincenng for s generauon.  Thercfore
1t behooves every hive engincer to acquire all the
knowledge seganding s genetation and apph-
cation that he possibly can, At the piesent
time nearly all our occan, river, and lake steam-
ers are eqmpped with dynamos for electnc
lighting, and the enyincer who daes not acquure
knowledge necessary to care for the dynamos
and its applhiances will find st hard work to
prowure a pomtion Engincers will find herein
the clectral terms so dearly defined that any
person can casily undenstand them: Volt, unt
of pressure, called clectro motive force, same as ALONG
pounds of ateam; ampere, unit of quanuty, called
curtent, same as gallons of water; ohm, unit of resistance,
similar to frction, watt, unit of cnergy consumed, sinular to foot
pounds, and thus 736 watts equal onc horse power, same as
33,000 foot pounds.

The whole questien of clectneal distnabution may be popularly
Hustrated by s analogy to hydraulics. The dynamo is essen-
t:ally a rotary prump, but pumping clectricity instead of water.

If the dischage pipe of a 1otary pump be carmmed around
through a given Anouit and connected with a suction, both pump
and pipes bemp full of water, the movement of the pump will
obvously “ause the water to flow in onc direction. producing «

TIE LINE OF THR TORONTO AND SCARHORO ELRCTRIC RAILWAY.
A STRETCIL OF SAND BREACH,

this is done, trouble may arise and get far advanced before
noticed i the working. This should be done once a month in
any ¢asc.

Therefore we send to the cditor of the Saentific Mackinist
somc hints 1o repairers of engines, and the engincer can often
act ag such himself, especially when the difficulty has not be-
come scnous. .

When the valve faces wear, or become abraded, we recom-
mend that they be filed crosswseof the cut. 1wl be found that
they will then wear down evenly and make a good scat. A part
of the scat, as cvery cagineer knows, 1s never uncovered, and 1s

'S
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very difficult to lubricate on that account. We have for years
cut grooves in this valve face, almost but not quite through,
about one inch apart.  This lets in the steam and the seats be-
come lubricated. “There are some builders making their valves
this way now. They should all be made so.

The piston and cylinder quite often get scratched and cut.
The priming of the boiler will carry grit and sediment into the
cylinder and it may get there in other ways. \When the rings
become cut, take them off and file, as before stated, across and
not with scratches, When replaced, make a nice beanng.

of persons mentioned in the report, as it was not sworn that
they would be called at the trial. Order appealed from affirmed,
with costs to the dafendants in any event,

The Supreme Court of Pennsylvania held, in the recent case
of Smith vs. Western Union Telegraph Company, reported in
the supplement to the Phitadelphia Legal Intelligencer, that in
a case of unintentional delay in the delivery of money by a tele-
graph company, because of which the pliintifis note was pro.
tested, there could be no recovery for a 1aere loss of credit by
reason of the protest, and that the rule in the wase of the refusal
of a bank to pay a customer’s check where his

‘:{’k‘f-‘?"
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ALONG THE LINE OF THE TOROXTO AND SCARBORO RLECTRIC RAILWAY.
THE PALISADES (SCARBORO). -

Many make them too tight. They had better be too loose than
too tight. ’

The rod will cut if the packing is left in too long, orif the
glands are not properly tightened. When this occurs, scrape
the scratgh, lenpthwise of, or withit. If no scraper is at hand,
usc a file, but be careful to do a neat job. Be sure and repack
and sce that the glands are right—ncither tooloose nor too tight
—and do not bear on the rod.—Sdentific Machinist,

LEGAL DECISIONS.

In an action of the Kerr Engine Co. against the French
River Tug Co. the plaintiffs claimed $1,350 balance of contract
and $428 extras. The contract was for putting engine and boil-
erin a tug of the defendants. The price agreed upon was
$7,400, and the work was to be done by 18th Aprl, 1892, the
plaintiffs undertaking to' pay $20 per day as liquidated damages
for cvery day’s delay after that date. The work

A
= e .
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deposit was sufficient to mect it did not apply.
The court smd: “It is true that in an action for
the breach of a contract to pay money for a
. special object, which was known to the party
4 agieang  to make the payment, damages
directly and naturally resulting from the breach,
: and therefore supposed to have been in con-
templation of the parties, may be given in addi-
tion to interest, but such damages must be
shown by the evidence. It is also truc that 2
bank which refuses to pay the check of its cus-
tomer when his deposit is sufficient to mect it
may be held for substantial, without proof of
special damages.  Patterson vs. Marine Na-
tional Bank, 130 Pa,, 419. It is contended by
the appellee that the case at bar falls within
the principle of the case cited, but we think
there is a broad and substantial distinction be-
tween them.  The powers, privileges and duties
of a bank and its relations to the business trans-
actions of the commercial woirld are essentially different
from those of a telegraph company. Banking institutions
arc indespensable agencies in these transactions, and it is
a wise policy which extracts from them fidelity to and a prompt
performance of their agreements with their depositors. A bank’s
refusal to pay on demand the check of its depositor who has a
sufficient fund with it for that puiposc is not like the uninten-
tional delay of an individual or a corporation 1n the fulfillment of
a contract 1o pay the debt of another, and aincasure of damages
appropriate to the firs? is not necessarily applicable to the
second-”

TELEGRAPHING WITHOUT WIRE.
Since Junc last constant clectric communication has been
maintaincd between the Needles lighthouse, England, and the
shore without any direct metallic connections.  An ordmary

was not completed until about 18th June. The
defendants paid $750 into court, asserting as a
set off $1,2c0 for the delay. The court only
allowed 14 days delay to the defendants, as they
held the defendants were responsible for the
rest. In an appeal the plunufls were allowed
the money paid into court, but had to pay costs of
the actions.

ARMSTRONG vS. TORONTO STREET RAILWAY
CoMpANY.—Judgpment on appeal by the plaintifi
from an order of Galt, C. J.. in Chambers, re-
versing an order of Winchester, Master, directing
production by the defendants of a report made by
the driver of the car on which the accident hap-

A

penced to the assistant superintendent of the de-
fendants’ milway regarding the accident, in re- W
spect of which the plaintiff claims damages. The

L - - - ]
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defendants claimed privilege on the ground that
the report in question was made in view of impending litigation;
hut on examination for discovery their manager agreed to allow
inspection of the report provided that the names therein men-
tioned of witnesses of the accident were kept covered.  This
offer being declined, production was refused.  On this motion
the plaintiff contended thar there had bezn no production of the
report; thatno such privilege as that claimed could be relied
on by thedefendants, inasmuch as the report had been made
in Apnl, 1591, and no claim for compensation was made by the
plaintiff tilt September of that vear; and that no case had been
‘made by the defendants for withholding discovery-of thenames

submarine cable has been laidin Alum Bay to within sixty yards
of the Ncedles Rock, where it terminates with its copper con-
ductor attached to asmall anchor.  This anchor is five and a

half fathoms at dead low water.  The shore end of the cable is
attached tothe signalling instrument: while to establish a circuit
a simple canth plate 1s unmersed i the water close to the shore
on the lighthouscrock.  Two strong bare wires dip into the sca
about ten yards apart, which arc in connection with the signal
ing instruments in the lighthouse. Thus through the interven
ing spacc of sixty yards the men on the rack can call the attenticn
of thosc on shorc or vice versa by means of an clectnic bell,
and communication, can be_ éstabiished by means of a single

Leclanche battery ccll. -
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In “ Pickwick Abroad” we find the following given :us a
stoker’s explanation of the steam engine : * This 'ere furnace,
gen'lmen, heats that ’ere water, and that ’erce water is in this ’ere
biler ; and that there pistern rod is moved up and down by the
stcam from this ’erc biler ; and them ‘ere pisterns acts upon
them rods, which turns the axles of the paddles, and the paddles
their selves in consequence.”

TELEPHONIC communication between Boston and Chicago, a
distance of 1,200 miles, was established during the past month.
The line is constructed of two No. 8 hard drawn copper wires,
which weigh 435 pounds to the mile, and the whole circuit con-
tains 1,044,000 pounds of ~spper. A circunt of the weight gen-
erally used would only weigh 413,000 pounds.” There were
54,000 poles used with in average of 435 to a mile.

.

THE advisability of inaugurating 2 special cheap service be-
tween the hours of 12 and 2 o'clock for the accommodation of busi-
ness men who might desire to lunch at home with their families,
is worthy of consideranion by managers of city electnc street ranl-
roads. It is partially for want of such a service that down town
lunch counters have of late done such a thriving business,  Itis
a question worth considering whether some of therr profits imight
not be directed into the pockets of the street railroad com-
panies.

17 is surprising that riders of bicyles perstst in runming their
machines on the car tracks in front of wrolley cars. The dangers
from this foolhardy practice are great ; in the case of a mishap,
such as the wheel catching in the rail or the machme colliding
with a vebicle crossing the tracks at a crossing, the cyclist is left
a poor chance of escaping with his life.  Many, if not all, the sad
calamities that have happened to peopie from the clectnc cars
in Toronto have been the result of thoughtlessness and careless-
ness, and the practice complained of may have to answer for
many more.

—

IN one of the carlierissues of the ELECTRICAL NEWS we re-
ferred to the electric railway constructed to carry passengers from
Strachan Ave. to the Toronto Industrial Exhibition grounds, as
being onc of the first artempts at electric car propulsion
on this continent. We observe that a gentleman residing near
Fort Etic, is said to have recently purchased the train which
was uscd on this line.  We are not informed what his purpose
is with regard to i;, but we may express the hope that it will be
preserved an an interesting memento of the beginning of things
in the field of clectric milway development.

DRY sand is userd to a considcrable extent on clectric street
railroad lines for the purpose of increasmg the traction and
cnabling the cars to surmount heavy grades. In Toronto the
conductor on lines where such grades exist keeps a pail of sand
at his side and throws it in handfuls upon the rails as Tequired.
"This antiquated method scems to be so entirely out of keeping
with everything else electiical, that we hope soon to see it abol-
ished in favor of some mechanical device which will peiform the
duty automatically, and allow the driver to give his undivided
attention to the brake and rheostat.

THE accumulation of snow and ice on the sirects of Toronto
has been greater during the winter which is about to close, than
for many years previously.  This coupled with the fact that the
company had barcly time to get some of its lines into running
order when winter set in, placed them at a scrious dis-
advantage <3 far as preparation for keeping their tracks clear
and maintaining an cfficient service are concerned.  Many of
the citizens, appreciating the unusual difficultics against which
the company have had to contend, have been both gieatly
pleased and astonished at the enesgy and skillful management by
means of which a first class scrvice bas been provided through-



-

R T s —— Y 4

caad .
-

April, 1893

CBANADIAN ELECTRICAL NEWS 57

out the winter. It is safe to say that more serious difficulties
are never likely to be met with in the future operation of the
system,

THE opening of the overhead electric railway at Liverpool
docks by the Marquis of Salisbury, on the 4th ult,, is an inter-
esting event to the electrical world, marking the first instance n
which electricity has taken the place of steam for overhead loco-
motion. While there can be no objection to the use of electri-
city on overhead roads there are certainly many advantages.
The cars can move without the noisy accompaniment of an en-
gine, the amosphere will be free from fumes from a furnace, and
the thoroughfares below the track will be clear of showers of cin-
ders.  The cost of the new line, including equipment, was about
$430,000 per mile and the distance covered is 6)< miles. The
journey can be easily accomplished at the rate of 50 miles an
hour.

A FLOURISHING clectric club s in cxistence in Montreal, the
members of which meet regularly at frequent mtervals to discuss
papers on electrical subjects and the technical phases of electri-
cal work. The idea is one that should prove exceedingly help-
ful to workers in the clectrical field, and promotive also of pubhc
interest in the science.  We should be pleased to see clubs of
similar character established n the lager aves throughout
Canada. The menbers of the Canadian Electnical Association
in the varioug cities might well take the mitiative m this diree-
tion, as the bencfits arising from the formation of such clubs
would not be local only, but would extend to the national orgam-
zation as well.  Which city will be the first to follow the lead of
Montreal in this matter.

THE thirteenth annual report of the Bell Telephone Co.
shows that company to be m a flounshing condiion. The
a10ss revenue for the year was $8735,526, and expenses amounted
to $653,139 leaving a net revenue of $220,386.  When 1t 1s borne
in mind that the lines operated by this company now comprise
10,455 miles of wire on 4,536 miles of posts the large amonnt of
expenses can casily be accounted for; in fact the company are to
be congratulated upon being able to show so large a surplus.
There is no doubt that during the coming year the subject of
placing wires underground in all places where the trolley system
is established, will have to be serionsly considered, as the tele-
phone service is greatly disturbed owing to induction.
Alrcady the company have placed 1263 miles of wire under-
ground.

FREQUENT complaints have been heard with regard to the
hindrance to the work of the firemen in citics, caused by the
numerous clectric wires strung in front of buildings used for
business purposes. In view of this, it is with pleasure that we
teport an instance in which the life of a fireman was saved during
the rerent fire in Boston, by means of an clectric cable.  One of
the district chiefs of the fire brigade, who had gone inside the
burming building became shut in by the flames, and could be scen
at an eighth storv window; from this dangerous position he
made his cscape by scizing one of the large insulated cables, and
crossing hand over hand, to the opposite side of the street. A
life saving net was stretched beneath him, as he slowly and with
great difficulty made his way, and at last, utterly fatigued, was
swung into the arms of bis friends.

——

Mg. E. O. Champagne, official boiler inspector in Montreal,
has issued his report for - 2, which contains several interesting
items. As the city now covers an area of 5,979 acres, and Mr.
Champagne’s work extends over this large territory, his office is
a very impontant one, and it is gratifying to find the results so
satisfactory.  He made 1,397 visits of inspection during the
year, and condemnned 8 boilers and reported 46 as imperfect.
There were 59 new and only scven second-hand boilers erected.
The number of candidates examined to take charge of engines
and boilers was 3835, and of these 23 failed to pass the examina-
tion. In spitc of all this work, Mr. Champagne readered many
services to the road, water, fire and health departinents.  He
hopes during this year by the assistance of amendiments to the
by-laws governing his work to make his department onc of the
most perfect of its kind on this continent.

IN the controversy wluch took place m Toronte and Mantreal,
prior to the adoption of the trolley system, the advocites of the
accumulator system stated that in Birmingham it had proved
successful. A correspondent has sent us an article from the Bir-
mingham Fost, withregavd to the substitution of the trolley electric
svstem for steam traction on the Staffordshire Tramway Co's
lines between Walsall, Bloxwich, Darlaston and Woednesbury.
In this article the following sentence occurs:—*“There is nothing
new of course in electric tinction, but the method adopted
hitherto involves the use of accumulators in the cars themselves.
The (.lefccls of this system, both from an engineering and com-
mercial standpoint, have been sufficiently plain in the case of
our own Bristol Trimway, that we are not surprised that Mr.
Dickenson thought he could improve upon it.” Thus it appears
that in & much less rigorous climate than that of Canada, the
storage battery system has proved a failme.  Inrefening to this
matter, we do so without any prejudice against the siotage
bauery, which would certainly be the ideal system if the diffi-
cultics connected with its operation could be overcome.

T'ur annual convention of the National Electric Light Asso-
ciation of the United States was held on March 1st and and m
the city of St. Louis, and is described as having been very suc-
cessful in point of auendance and interest.  Papers were read
as follows - * Lang Distance Transmission of Fower,” by Chas.
S Bradley: “The Incandescent Lamp from a Commercial
Standpoint,” by Calvert Townley , * Power I'ransmission for
Central Stations,”by Dr Louis Bell, “Remarhs Concerming Power
Transmission from an Economic Standpomt,” by L. B. Sullwell;
“ Wrought versus Cast Iron for Filled Magnet Frames,” by A.D.
Adams; “Morals of Corporations,” by E. A. Armstrong ;
“ Relation of lnsurance to Electric Lighting and Power,” by
Win Brophy ; “The ‘Vulcanizing® Provess for I'reserving and
Strengthening Poles, Cross-amms, Ties, Ete,” by Harry C.
Myers; “ Underground Conduits and Conductors, and the Ex-
periences of Electric Lighting Companies in New York Cuy,”
by \Wm. H. Browne ; “ Thermal Stomage for Centrail Stations,”
by Geo. Forbes ; “Some Experiences with the Alternaung Sys-
tem,” by R. H. Sterling. D1, Bell’s paper, whidh we regard as
being of the greatest value to central station owners and super-
intendents, is printed in another place in this issue.

THE business community in the United States has been for
some time past awaiting  with pleasant anticipation the arrival
of the 7th day of March, 1893, as the date on which the Bell
Telephone Company’s patents would expire. Tle hope was
induiged that with the expiration of these patents, competition
in the manufacture and sale of telephones would immediately
set in, and telephone users would receive the benefit of reduc-
tion in rates. All these bright expectations, however, were
disappointed when it became known that the Bell Tele-
phone Company had receutly been granted a new patent, known
as the Berliner patent, under which the company might continuc
10 cnjoy a monoply of the business for a further period of years.
The latest and most interesting picce of news on the subject is
that on bebhalf of the United States Government, the Attorney
Gznceral has entered ar action to annul the Berliner patent, on
the ground that it was procured by fraudulent means. It is
alleged that the Bell Company were the means of delaying the
issuc of the patent from June, 1877, until November, 1891,
greatly to their own advantage ; and the demand is made for
such a revision of the patent laws as would make it impossible
for their objects to be defeated by individuals or corpora-
tions for their own beacfit.

A RILL for regulating clectnc lighting throughout Canada
was introduced in the Dominion Parliament shortly after the
public:tion of our iastissuc.  Information having been reccived
by the President of the Canadian Electrical Association that
miany of the provisions of the bill would be tikely o prove ex-
tremely burdensome to the clecric lighting interests, a mecting
of the Toronto members of the Exccutive Commitice of the Asso-
cittion was hastily summoned, and it was decided that the
President should go immediately to Outawa, with the object of
cndeavoring to have the proposed measure amended in such a
way as would remove its objectionalile features.  The President
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and some of the members of the Association resident in Ottawa,
had an interview with the Comptroller of lnland Revenue re-
garding the matter, and pointed out to him that the lightmg
compnies of Canada were not as a rule making even a fair
protit on thew investment, and therefore were not in 2 position
to be saddled with the cost of the proposed inspection. It was
also pomted out that it wonld not be possible for the Govern-
ment to employ inspectors who would be competent to make an
mspection of both electiic light and gas plants, and therefore
that two distnet staffs of inspectors would be required, which
would necessanly mvolve a considerable expenditure.  Since the
wterview referred to, the Government has seen it to entuely
withdraw the measure. Then reasons for so doing have not
been made public, but we may fairly assume that the information
furmshed them has senved to place the matter m a different
light from that in which thev had previously regirded ity owmy
to lack of infoumation necessary to enitble them to arrive at 1
proper concluston,

THE officets of Montreal No. 1 CoALS, Boomet by invtation
at the residence of Mr, Nuttall a few evenmgs ago, and con-
sudered means for rasing the necessary funds to smtably entar-
tain the delegates to the annual convention of the Assocution,
to be held in Montreal next Seprember. 1t was decrded to re-
commend that the members sesohve themsedes into a comnatiee
of the whole to sulicit subscriptions from foends and steam users.

I December Last the Toronte Incandescent Electiic Light
Ce. 1educed their price to customers frorm one cent per hour to
cight tenths of a cent per hour for 16 c. p. lamps.  Thas step, the
company state, resulted in alimost doubling the volume of their
business. Thus encouraged they bhave announced within the
last few days theh decision to further reduce the price to six-
tenths of a cent per lamp per hour. At this price incandescent
clectric lighting should displace gas in business establish-
ments at least. It is said to be the intention of the gas company
to mcct this cut in rates for electric hghting by a corresponding
reduction in the price of gas.

i1 may be of interest to some cential station managers to
know how an alternating current  meter’s record of light used
or current consumed s measured and chaiged for, and to make
it plain to those who may be groping in the dark, we will en.
deavour to point out the why und wherefore of it.  To begin
with, then, we have the ampere howr recording incter, whose
dails are supposcd to show the numbers that have passed
through at a tived voltage, prominent among which are the
Schallenbe-ger and Slattery, both being faiddy accurate mcters
provided the voltage is maintained at 30, but with any greater
or less amount of voltage, they vary in registering considerably
more than the greater or less amount of current that may be
forced through them from the increased or diminished voliage,
the moving parts sceming to respond too freely 1o any increase
or deerease of the pressure. They can be ealled accurate meters
at 50 volts, but variable ones under other conditions. They
measure the amount of curtent that passcs through them by
wmeans ot cals, berween which is revolved, in one case a disc of
metal, and in the other case a copper drum, the velocity depend-
ing on the amount of current traversing the coils. A small worm
gear transmtting the mation ta the clock work mechanism of
the registering dials.  These, as mentioned before, are made to
read ampere hours at o volts, and as the general run of 16 candle
power lamps coasume about one amperc of current in one hour,
1t has been customary to tell the users that the price is <o much
per 16 candle power lamp hour, and in somic cases the current
is Lilled thus  thatis, so many lamp hours at such a price.  The
best mcter n use to-day s probably the Thomson Recoding
Wattmeter, and we are finnly of the opinion that the system of
measunng the wats consumed and charging for them at so
much per thousand watts is the dght thing to do.  In this case
the central station iy paid for all that s consumed and the watts
are measured no matter what the voltage may be.  Without
wishing to discourage the use of other meters, we are fully satis-
ficd that this system of selling curvent for incandeseent lighting
i~ the nght one, and where a new plant is being installed should
be the oneselected.  With plants that are already established and
using other make of meters it woulid be quite 2 difficult matter
to make usc of this class of meter, simply because it wwould com-

plicate matters considerably to have some weters registering ame-
peres and others waus.  Then again a customer with a watt meter
might happen to have a next door neighbor who is using an
ampere meter, in which case the wonder on the pait of both of
them would be why it was so, and each one would have
his private opinion that his meter was put in different to bis
neighbor's to ¢nable the company to try some scheme on him
which would 1esult in his paymg wore money for his lighting
than his neighbor was doing.

THERE scoms to be considerable agitation in different parts
of the world as to the practicabilty of conveying power by
means of the clectric current over long distances.  While we do
not desire to enroll ourselves on the list of those whe make
the positive statement that power can in this manner be tians-
mitted successfully from a commercial standpoint, yet we are
decidedly of the opmion that the agitation s oue n the right
direction.  True, bigh tension currents and dangerous to life
would have 10 be employed , in most cases perhaps as tagh as
235,c00 volts would be necessary 3 and it might require that the
cross anms and poles have a death’s head and cross bones
painted on them to warn the unwary,  Notwithstanding, these
features of the proposal should not be sufficient to put a stop to
cxperiments in  the  disection  indicated.
jecrons would apply to . steam road on which fast trauns are
being hourly operited, yet no one would think for a moment of
resisting the building of such a road on account of any possible
accidents that might happen on 1, or on account of any deathis
which might arise through such accidents. There is no doubt
that a line can be built to carry such a high voltage as that
mentioned ; of course extra precautions would be required in its
construction. The insulators would have to be of aspeaal
pattern, made to carry oil as an insulating medium. The wire
would require to be well insulated with thick sohd rubber core
and ample covenny to prevent abrasion.  There would have to
be some special method of fastening it to the insulators, and
again the pales would require to be sct not more than 735 ft.
apart, so as to make the weight of wire between poles compara-
tively light, and thereby prevent any liability of the wies let-
ting o0 between poles and falling to the ground. Guard wires
both below and above would of course be an absolute neces-
sity in districts where there would likely beany crossing of
them by falling wites of other companies, as also to prevent
their being brought in contact, should a new wire be strung
under the high tension ones. We predict that it will not
be many years before some such project will at least be at-
tempted to be carried out.

ENGINES FOR ELECTRIC LIGHTING.
1388

Tue frequent change of load and dewmand at certain hours, or
rather at uncertain hours, for a much heavier load than the
average arc foumd in most power stations to be serious difficul-
ties. A commonly adapted plan has been to have several steam
cngines, and to run one or more of these as required. At first
sight this wmethod seems very simple and effective ; it is, how-
cver, attended with a very unsatisfactory result.

The engine is not the original source of the power, and when
it is necessary to maintain steam pressure on 2 number of boilers
in order 1o be able to meet sudden demands for power, there is
considetable loss.  The loss due to merely keeping fires banked
with pressure on the boilers amounts to a considerable sum.
The boilers and machinery are idle for alonger time cach day
than they aie in usc, and the cxpense of maintainance is about
the same as if they were in steady or continuous use. These
and other details, when carcfully considered, show that what at
first scemed such a simple solution of the problem, is at best but
a make-shift.

Various schemes have been praposed and tried to overcome
the loss.  Onc plan recently proposed in Englind is to cnable
those having their plant arranged with a number of engines to
save the loss caused by keeping steam up on the boilers. The
authar of the plan referred to is &t well known professor of engin-
cering.  He suggests having a certain amounr of power gener-
ated by the steam boilers in the usual way, and alongside of the
steam boilers have 2 number of hot water reservoirs with fur-
naces under them. M 100'1bs. pressure ‘bt cirricd in'the siéam
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boilers, the hot water reservoirs would be loaded to a pressure’

of about 300 lbs. per sq. inch.  Heat would thus be slowly ac-
camulated in the water and stored there. When an extra de-
mand cane for more power another engine would be started,
and to supply the steam hot water would be allowed to escape
into the steam boilers from the hot water reservoirs, This water
being at such high temperature would at once form steam, and
so meet the supply for the extra demand.  ‘The pioposal seems
a good one, and one likely to meet the difficulty which has to be
got over.  Itis a well known fact that water has a great capacity
for receiving and retaining heat and under the plan suggested a
great quantity of energy coulld be stored up in the hot water
ready to be converted into steam for use in the engines.

Another plan which is in use is to have the cngine considera-
bly larger than required for the average load, and collect the
surplus electricity in an accumulator, from which it could be
drawn to meet the demands. This plan is in actual use i some
places, but has a number of disadvantages arising from the first
cost of accumulation and from losses in the storage and distn-
bution of the clectricity.

A wodification which has been suggested is to have the engine
larger than necessary for the average load, and to utilize its sur-
plus power in pumping water into an elevated tank ; when extra
demands had to be met the water to be run back into a lower
tank, and in doing so drive & water wheel. The same water
waiild be pumped up again and used repeatedly. By this means
an almost constant load could be mantained on the engine and
boilers, which could thus be run in the most cconomical manuner.
In some places the power distribution 1s effected by means of
water distributed in mains and delivered at a high pressure, in
some cases as high as 700 lbs. per sq. inch,

A combination plant using electnicity for lighting purposes,
and to some extent for power, and water at high pressure for the
main power supply, scems to be one which in some sutuatons
would be not only practicable but one which would prove con-
venient and economical.

The loss of efficiency in distribution of the water is due to
friction in the pipes and to leakage at jomts. These difficulties
are now well understood, and the means requited to keep them
down to the lowest pomnt are known. Water is not like unseen
clectricity or the subtle heat, both of which seem so difficult to
manage in storing and transmitting.

In a power station combining these two systems the electric
machinery would be driven by triple expansion vertical engines
adapted to the average load, and a similar enginc could be used
to drive the water pumps by means of gearing. The water
would be pumped into an accumulator loaded to maintain a uni-
form pressure in the mains.  In ordinary cases the demands for
light and for power would not be at the same hows.  The main
demand for light would be at night, and for power the demand
would be during the day. The average of the two combined
would be more constant and consequently the firing at the boil-
ers would be more uniform and more economical.

The attention of engincers is at the present time much occu-
pied with schemes for convenient and economical distribution of
power. The clectric system is not yet accepted as the best in
all circumstances, and it is praposed in another article to give
some information regarding some other methods.

Convenience, safety, economy and rehability or durabiluy have
all to be taken into account in considering the merits and de-
merits of any system. The steam eagine and boiler are, how-
ever, at the foundation of nearly all the schemes and systems,
and with all their faults they areas vet indispensable for civilized
convenicnce and comfort.

PERSONAL.

Mr. G. Pink, M. E., has been appointed chicf engincer atthe main
pumping station of thc Toronto waterworks, His predecessor, Mr. Baxter,
takes the post of assistant engincer.

There is said to be a likelihood that Mr. James Gunn will resign the po-
sition of superintendent of the Toronto Street Railway Co. and accept the
management of a large financial institution.

Messts, Wright & Garland have purchased Mr, Paul’s interest in the
clectric lighting business at Carberry, Man,

Advices from St. John, N. B., state that the wires have been strung. the
machinery put in the station, and it is announced that electricity will soon
supersede hosses on the street ilway of that city.

TRADE NOTES.

The Rehance Eleetric Manufactining Company, Waterford, Out., huve
shipped 1o the Keegans-Milne Company, of Monteal, a 150 ight incan-
descent plame,

Prof. Ellis, of the School of Practictl Science, ‘Toronto, after having
miade an analysis, certifies to (he usefulness as a disinfectant and deodonzer
of the compound ** Phenyle,” manufactured at Port Hope, Ont., by Mr,
Alonzy W, Spooner.

‘The Eugone-Phulips Electrcal Works, Montreal, have recened an otder
from the Montreal Street Ralway Company, for 0o tons of copper ware.
‘This is Lehieved to be the largest single order for wire ever givenin Canada,
The same Comproy have receved from the Bell Teleplione Co., orders to
the amount of over 100,000 feet of acnal and underground cable.

The McGuire Manulacturing Company, of Chicago, has vstablished a
Canadian branch at 8t, Catharines, Ont., where st will manufacture all the
specialuies of the company, and particularly the well known MeGruee ttucks
for clectinie rulway service, By establishing this branch the McGuire com-
pany saves a duty of 35 per cent. imposed on Amertcan bunlt trucks, and at
the same titne is in closer relation with the Canadian teade,

Mre. C F Medbury, the Montreal representative of the Canadian Generat
Electric Co., has closed the fullowing contricts for that company . -A 540
light plant for the Montreat Cotton Mills at Valleyficld ; a 350 hght plant
for Knowiton, where the three wire system will be used with continuous
current, as the statton s Jocated chrectly in the centre of the distriet to be
supplied, and a 650 hght plant for Watedoo,  Here the stanon is Yocared
33 nulis from the town, and altersanng current at 2,000 vol's pressure will
be ased with 10 volt trensformers connectad apon the three wire system.

On the 20th Feb. last, an eatensne conflagraton, which ongmated
some manner not yet elicited, upon the prenuses of the heegans-Mitne Co.,
Montreal, completely duestroyed both balding and stock, eatending also to
adjoming establishiments. ). Ross, Son & Co's. Electrical Works suffered
much damage to bmkding, chicfly caused by the smohe-stick tumbing upon
the roof and crustung in one half of . ‘the Messrs. Ross with business
hike promptitude unmeditely removed all ther plant to other prenuses close
atband, and are now running as usual.  Fhar loss, outside of removal,
will be small,

‘The Reliance Electric Mfg. Co, of \\ aterford, Ont., r=port the following
recent sales© St “Lhemas Gas Co., 100 H.P. 500v0lt gencrator, lhe
Braatford Llectric Laght and Power Co,, 8o L% 500 volt gencrator;
Lakefield Electnic Light Co., 35 light are dynamo; Wi, Cooke & Sons, St.
Cathar aes, go H.P. motor; S, Taylor & Sons, St Catharmes, 3 1L
motor; Walker & Co,, Gueiph, 10 H. P, motor ; Lawson Bros., lotonto,
15 H.P, motor, H. R. Stewart. Toronto, § H.P. motor ; Dominton Show
Case Co., Montreal, 5 H.1% motor, Juhn M. Poole & Co., T'oronte, 7 H. P,
wotor ; W, Gordon Osgoodby, furonto, 10 H.P, and 2 1.1 wotors; 1.
W. Ness, Montreal, 5 H. P, 7 H.1%, 10 H. 1% and 2 H.P. motors.

The Montreal Electric Co. is o new aspirant for public patronage i the
clectrical construction and supply line, bung composed of Mr. John
Shaw (late office manager for Messrs, J. & C, Hodgson) who assumes the
generul management, and who is perhaps one of the best known men n
Montreal hardware citcles, Mr. Wi, B. Shaw, whose name will be fue
tilar to many of our readers, and who is deservedly popular with the clec.
trical trade from lus connection with T, W. Ness andthe Royal Electric Co..,
is electrician for the firmy, winlst Mr. Walter F. “laylor, the present able
foreman for T. W. Ness, becomes tmechanical superintendent for the new
Company. With such a trio of hard and cxperienced workers there 1s no
fear of the success which, with many friends, we heartily wish them, in thar
ncw undertaking.

For some time there has heen considerable competition in Montreal
among those wishing to handle the dynamos, generators, moters, &c., man-
ufactured by the Reliance Eleetnie Manufactuning Co., of Waterford, Ont.
AMr. Slaght, the Presudent of the Company, was i Montreal tast week, and
we understand decided to place the agency for the Province of Quebec,
with the well-known clectrical firm, T. W, Ness.  We think this sclection
A wise one and a large business will no doubit be the result. A consignment
of machincs has alrcady been received and may be seen at any time at the
showrooms, which are centrally located, at 739 Crug St. “T'he services of
Mr. M. W, Corbntt, well-known in Montreal on account of having been for
some years connccted with the Edison General Electric Co. and latterly
with the Royal Electuc Co., have been secured by Mr. Ness for the purpose
of looking after this branch, and the interests of the Reliance Co. will con.
scquently be well looked after.  Many firmis are now putting in motors,
thus avoiding the necessity of installing small engines and boilers, and we
have only to 100k over the record of those installing priva.e clectric hght
plants to reatize how rapidly this industry has developed.

The Toronto Incandescem Light Co., Lid., have given notice of a further
reduction in their prices of twenty per cent.

A charter of incorporation has been granted to the Hanulton, Waterdown
& Guelph Electric Railway company, with a capital of §500,000. The in-
corporated meinbers of the company are: Sir \V. P, Howland, Toronto ;
1V, Laking, lunber merchant, W, O. Scaley, accountant, Jacob Flatt and
W. Deboss Flatt, timber merchants, all of Hamilton ; Alex. Brown, shipper.
John Im Flut, timber merchant, John Nicholson and I.copold Raucr, farm.
crs, all of East Flamborough; john Owen McGregor, physician, and Chas
Sealey, of Watcrdown,

e o LI
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THE MOST ECONCMICAL BOILER AND ENGINE FOR
CENTRAL STATIONS.®
By J. A, FARLINGRR,

MR, PRESIDENT AND GENTLEMEN . The subject we are
about to distuss this erveting 15 a rather difficult one to handle
in the time at our disposal.  \When we consider the amount of
knowledge which science, theoretical and practical, has put at
our fingers’ ends, it seems a gigantic subject for me to handle at
all, so you will kmdly overlook the brevity with which [ shall
deal with the subject.  As this s my  first effort at prepanng a
paper, 1 hope you will kindly bear with me dunng the reading
of it, and not expect too much,

At the outset et me say it s not my intention to boom some
particular make of bailer or engine, T think 1 shall have done
my duty and served a purpose, if 1 define the necessary pointy
that should be found mn the boilers and engines of every central
station. I have been sonewhat puzzled, not as to what 1 should
put in this paper, but as to what 1 should leave out.

1 shall commence by stating that there 1s no such a thing as
“horsc power” to a steam botler, 1t 1s a measwie only applicable
to dynamie effect, but as batlers are necessary ta drive steam
cngines, the same measure apphed to steam engines has come to
be umversally applicd to borlers and cannot well be discarded
In consequence, however, of the different quantities of steam
necessary to produce a horse power with different engines, there
has been and 15 a need of an aceepted standard by which the
amount of water required to provade steam for a commercial
horse power may be determined.  This standard as fixed by
Watt was one cubic foot of water evaporated per hour from 2127
tor cach horse power.  This was at that nme the requirement
of the best engine in use ; at the present time Prof. Thurston
estumates that the water required per hour per horse powey, in
good engines s equat to the constant 200 divided by the sq. root
of the pressure, and that m the best enines this constant is as
low as 150, This would give for good engmes, working with 64
Ibs. pressure, 235 lbs. water, and for the best working with too
Ibs., only 15 Ibs. water per hourly horse power.  The standard,
as adopted by the Centenmal Exlnbion of '76, of 30 lbs. water
per hour, evaporated from 2127 for each horse power, is a fair
onc for both bolers and engines, but as the same boiler may do
more or less work with less or greater economy, it should be re-
quircd that the rating of a boiler be based on the amount of
water it will evaporate atats highest economy.  Parties have
been known, and are known to-day, who claim an evaporation
of from 19 to 20 Ibs. water per pound of coal, when the highest
that is practically possible, 1 beheve, is only 13 s, of water per
pound of coal.  Such boilers are dear at any price.

1 am informed that the results of 30 tests made of certain
water tube boilers, gave an average evaporauon of 11.4217 lbs,
water per pound of combusuble, which s a very ligh efficiency,
bemg within 3 of Rankm's standard, and within 73 7 of the
highest theoreucal efficrency.  Prof. Thurston says, * The maxi-
mum conductiviey or flow of heat s secured by sv designing the
boiler as to secure rapid, steady and complete circulation of the
water withi the bailer, and securing opposite directions of flow
for the gases on one side and the water on the other.”

The accumulation of scale inside and soot on the outside, will
seriously affect the efficienty and economy of a bater ; only onc-
cighth of an inch depostt of soot renders the heauny surface
practically uscless, only one-sixteenth of an mch of scale or sedi-
ment will cause o luss of 13 fuel 5 a boler must thetefore be
kept clean to secure the best vesults,  The sctumg should be
durable and hept in good order, as a lossof 21 has been known
to be caused by poor setting.  As an mstance 1 nught mention
a dase that came under iy nutiee 10 a large town m Western
Ontario where there was a saving of 25 effected i fuel, by a
very stmple thing, so simple indeed that the Jargest engine firm
in the west made the error in nstalling the boiler, and 1 should
not be surprised to learn they hase made the same crror m other
places. Following are the requirements of a perfect steam bosler .

1. It should be sumple v constructton, and made of the best
matenals sanctioned by use.

2. It should have a constantand thorough airculaton of water
throughout the bailer, so as to mauntam all parts at one temper-
ature.

3. 1t should be provided with a combusuon chamber, so ar-
ranged that the combustion of the gases comimenced i the fur
nace may be completed befute ats escape to the chuuncy.

4 It should be pravided with @ mad drum to secenve all s
puritics deposited frum the water in a4 place renwned from the
action of the fire.

Al parts should be readily accessble for deaming and re-
pairs , s i a puint of the greatest importance as regards safety
and cconomy, and has heretofore been possessed by plan cyhn-
der and large fue boilers. .

6 The heating surface should be arranged as nearly as possi-
ble at right angles to the wurrents of heated gases, and so break
up the currents as to eatiact the eatire asailable heat therefrom,

7. The boiler should have a large water sutface for the disen.
ragement of the steam from the water in order to prevent
oaming.

8. It should have large and free passages between the differ-
ent sections to equalize the water linc and pressure i all.

* Prply readd tefore the Matreal Blectric Qub.

0. It should have a steam and water capacity sufficient to
prevent sudden fluctuation in pressure or water level,

10. It should have, if possible, no joints exposed to the direct
action of the fire.

11 It should have a great excess of strength over any leyiti-
mate strain, and should be so constructed as not to be hable to
require cauly repairs, or be strained by unequal expansion,

12. 1t should be durable in construction, perfect in workman-
ship and not liable to require carly repairs.

13. The water space should be divided into sections, and so
arranged that should any section give out, no general explosion
can occur, and the destructive effects will be confined 1o the
simple escape of the contents.

14. It should be proportioned for the work to be done, and be
capable of working to its full rated capacity with the highest
cconomy.

15. 1t should be provided with the very best guages, safety
valves and other fixtures,

‘T'here are some six different classes or kinds of boilers in use
to-day, which I have made a number of rough sketches of m
order that you may better understand their different forms and
constiuctions.  ‘The names of the differemt types are as follows :
plain cylinder, flue, vertical tubular, tubular, locomotive and
water tube boilers. Each type has its uses and hikewise its
abuses,

Itis notwmy intention to go into the designing and propor-
tioning of the different types of boilers, but rather 1o consider
where the different types would be of efficient service, andan so
doing we shall be able to pick out the type of boiler we require
for any given power plant, whose surrounding conditions we are
acquanted with.

Let us first consider the type of boiler known as the plain
cylinder boiler, which is the sitnplest type of boiler n use, and s
principally used in large iron rolling mills and coal mines—used
n the first place because of the large amount of heat available
from the hcating furnaces, which would otherwise be wasted ;
again these boilers seem 10 meet the requitements in these
places both as to cheapness of first cost, and being able to carry
from 35 to 6o Ibs. pressure to the sq. ., this pressure being
sufticient to work the shear engines. In coal mines they serve
the purpose because of the indifference as to the amount of fuel
consumed.

The flue boilers, commonly known as the Cornish or Lan-
cashire boilers, consist of a large cylinder with one ov more flues
passing through their whole length.  Assuming many different
arrangements as regards the flues, m this boiler there is consid-
crably more heating surface than in the plain cylinder boiler,
therefore from the form of its construction it is more economical in
fuel; but it is hard 1o clean, and the design is poor, there being
hardly two parts of the one temperature, therefore uncquat ex-
pansion and contriction, and the fact that the greater the diam-
eter of the flue the heavier wetal and the more stayving required,
shows weakness ; the circulation is poor because of the construc-
tion, which will cause wet steam and a tendency to foaming.
‘This boiler would also be very serviceable where cheapness in
fust cost and a large supply of fuel to dispense with are neces-
sary.

The vertical tubular type can best be defined by stating that
it will serve the purpase in a way for a small steam plant of say
15 h. p. and under where economy in space is the only consid-
cration. Apart from this, I would not use it or any other up-
right boiler, among which 1 include porcupine boilers, as the
circulation is defective.  They waste fuel in not being construct-
ed to receive the full benefit of the flow of heat and are subject
to foaming, to unequal contraciion and expansion, are hard to
clean, and have too inany joints exposed to the direct action of
the fire,

In the tubular we approach nearer the goal of perfection which
it is ever ouraim to atlain. It has its defects though ; the cir-
culation is not as perfect as it might be; it requires careful at-
tention, lots of cleaning, beeause of the position of its flues, is
subject to a great va<ation in contraction and expansion of its
dificrent parts, is sometimes subject to severe foming.  On the
other hand it has the advantages of a large heating surface,
strony construction, fairly cconomical and steams well.

The locomotive boiler T shall not touch upos, as it is not used
to my knowledgo for electrical purposcs.

\We now come to the most efficient ty pe of boiler now in usc
—it is the water tube type. Its advantages are many, its
efficiency is very high, 1eaching nearly the highest practical
point of evaporation. Its circulation is perfect ; it has few or
no joints exposed to the direct action of the fire ; is so construct-
cd as to even the action of contraction and expansion in all its
parts ; is easy of access, casy to clean; no general eruption or
caplosion can occur ; it utilizes the greatest amount of available
heat, which flows at or nearly 4t right angles to the circulation
of the water ; is so constructed as to give as dry a steam as pos-
sible ; is very durible, and will stand almost any amount of
abuse.

What 1 have said of the sketches of boilers before you this
cvening will apply generally to the different makes of each type
of boiler, with few exceptions.

Having considered some of the points in favor and against the
use of the different types of boilers, let us turn our attention to
some of the necessary fittings. We shall first deal with the

~
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steam guage. About the year 1849 Eugene Bourdon, a French.
man, discovered that the free end or ends of a flattened tube,
with enough elasticity for use as a spring, would move when
pressure was applied through the medium of a fluid, externally
or internally ; that the motion was in ditect proportion to the
pressure applied ; and when the pressure was 1emoved, it would
assume its former position, He at once conceived the idea of a
new pressure gauge, in which this should be the mam spring o1
means of mation, and which, as originally designed, far excels
any other instrument for sensitiveness and accuracy ; but s best
adapted for measuring low steam pressure and vacuums, or
wherever o very dehicate instrument is required.  As it is more
cfficient to carry high steaw pressures, so do we want & gauge
to incet the demands for registering higher pressures ; another
point against it being the position of the tube; if we are not
using it continually in winter the steaum condensing in the lower
end ot the tube is cither hkely to severely strain or burst at.,

There have been several improvements on this gauge by
Crosby and others, It originated from observations wade of
the motions of the free ends of the springs or tubes already m
use while under vanable pressures. It was found that not only
the horizontal motion of the springs could be utihzed, but also
that of the perpendicular or upward action ot the same spring,
if a gaven leugth, and that by unting these motions by proper
mechanism it could be transmitted to the pointer. ‘This per-
mitted and required stiffer springs for measuring like quantities
of steam than any before used. Experience has shown that
under no circumstances of pressure employed, within the amount
indicated on the dml, can they be strayghtened or their ongmal
elasticity affected. This device also avoids and prevents any
vibration of the pointer under action.  Being held attheir lowest
points and having no dip, the water is allowed to return to the
siphon, thus preventing and removing the danger of freczing by
extreme cold.  While these gauges partake of all the good qual-
ties of the origmal Bourdon, the defects are carefully elum-
nated, and the use of springs 1007 stronger thzn i other style
wauges is permitted, so preventing its setting under any pressure
that may be indicated on 1its dial.  There are other style gauges
which I shall not take up your time with descrnbing, some of
which have lony since gone out of use, among them beng
Smith’s gauge, the mercunal, the lony barometer and the short
barometer gauges.

We now come to one of the most necessary adjuncts of a
boiler—the safety valve. The first one we shall deal with is
Salter’s spring balance. My reason for dealing with this one
first is that where it has been used it has served the purpose of a
safety valve and stem gavge combined. The prmciple is ex-
ceedingly simple ; it is the ordinary safety valve and lever, and
instead of a weight at the end of the lever, there is a threaded
spindle brought up through the end of the lever with a nut on
the upper side.  On the lower end of this spindle is a spring. the
bottom of which is anchored to a brace in some convenient place
on the boiler front abowt 4 feet from the ground, and is incased
‘n a brass tube on which there is 1 stationary scitle, and on the
outside of this is another c¢asing fasiencd to the spindle just
above the top of the spring.

The next 1s the ordinary safety valve with which you are all
more or less acquainted.  This valve hes much to answer for,
owing to the friction of its parts. It will not open until the
pressure is above what it 1s set at; 1t will conunue to blow off
after the pressure of the steam bas fallen far below the point of
opening ; 1t wastes Jarge quantities of steam, which is enough in
itself to condemn it.

We now come to a valve which 1s 1 common use to-day and
scems to meet with a great deal of favor, belonging to a class of
valves known as pop safety valves. The one before us tius
evening is Mr. G. H. Crosby’s patent. The design is unique
and the mechimism perfect. It s posiive and direct in uts ac-
tion, and when properly adjusted and taken care of, 1s sensitive
to act. Another valve of the same type, not so cominon, but
which is probably just as effictent, is the Scovell safety valve.
it is claimed for this valve that its relieving capacity 1s not ve-
siricted, and that it lifts to its full height with all pressures, pre-
sewting an opening equal to the area of its discharge prpe.  Its
seats are of the simplest form, and 1ts_precision of action is not
subject to derangement by the wearing of its valves or their
seats. No special adjustment is necessary.  The scats can be
reground or renewed without special skil.  The friction surfaces
are reduced to a minimum ; the springs not subjected to violent
and sudden compression. It is thoroughly selt contained ; ex-
empt from the dangers of being tampered with; opens with
promptaess and closes with a slight loss of pressure.  Of course
these arc only two of the several valves of this type, all of them
more or less cfficient.

There is another safety valve which I might call your atten-
tion to this evening, more because it is very hitle used to-day.
The valve is known as the reverse valve, vacuuw valve, internal
safety valve or atmospheric valve.  The purpose it was tended
1o serve was to prevent the boiler from collapsing from external
pressure of air, because of the vacuum caused by the condensa-
tion of the steam. The idea is good, but it is doubtful if the
boilers of to-day require such a protection, they being much
more strongly construcied and of a different type from the boil-
crs of a very few years ago.

In conclusion T might say of the boiler plant : on it depends

two-thirds of the efficiency of our power plant; it hes the
power to destroy our dividends, our property and our lves.
Can we therefore be too particular w our choice of & bler and
its construction, from the raw matenal toits sctting, and the
other fixturcs necessary for 1ts operation ?

You will perceive 1 have not spoken of the furnace and chim
ney ; these are worthy of a separate paper.  With regard to in-
ectors, there are a number in the market, mos® of them giving sat-
isfaction of properly handled. [ might say that some inventors
claun that with the use of their njectors feed pumps and heaters
are i uscless expense, and i a majonty of cases they are right,
Concerning fuel cconomizers, heaters, and feed pumps, it would
take up toe much tme to discuss thewr merits, which in wany
cases are very doubtful.

Let us now turn our attention to the second great factor in the
utilization of steam power, namely, the engine, the economy of
which is expressed in terms of the number of Ibs. of water con-
sumed per H. P, per hour.  The rate of water conswmprion is
the only expression which should be used, as applicable to the
efticiency of an engine, as the amount of fuel used must depend
larzely upon the kind of Loiler used, 1ts condition, the manner in
which it 1s set and fired, the quality of fucl, the draft, and num-
crous other conditions for which the engine is in no way respon.
sible. This rate may be found by the following rule: Divide
the constant number 859,375 by the volume of steam at the ter-
minal pressure, and by the mean effective pressure—the quotient
will be the desired rate.  \With non-condensing engines, the best
possible economy, with a given boiler pressure, is theoretically
obtained when the full pressure is admitied to the cylinder up to
the point of cut-off, and the degree of resulting expansion is such
that the terminal pressure is lowered to, or nearly to that of the
atmosphere, provided that the construction of the engine is
such as to combine with a free exhaust and indluction the least
possible loss frons clearance, friction, leakage and condensation.
Under such conditions the steimn may expand until there is no
more work in it, and no higher economy is possible with a given
boiler pressure without & condenser.  The best theoretical econ-
omy with a given load and boiler piessure is obtained when the
cut-off takes place as carly as possible in the stroke, consistent
with obtaining the average pressure necessary to do the work
and maintain the proper speed. A first-class boiler will deliver
to the engine 7577 of all the energy in the combustible, or say
10,875 out of a total of 14,500 heat unus, or alle wing 87 for ashes,
10,000 heat units for each pound of coal burned. ‘This represents
7.720,000 foot pounds of energy, which, of all utihzed by the en-
gine, would give 3.9 IL.P. for one hour, at the rate of .26 1bs.
coal per H.P. per hour.  But the most efficient engines yet built
have only attained 132 lbs. coil per hour, or the small amount
of 17/ of the energy delivered by the boler, while the averge
engine uses 3% 1bs. coal per hourly H.P,, and discharges unused
937 of the encigy delivered to i, Of course the greater part of
this loss is .n the latent heat of the steam which is exhausted
into the atmosphere or condenser, as the case may be, and is
unavoidable so fur as now known,

Compound engines with high pressure boilers have an advan
tage over single cylinders, and under some conditions where a
lgze amount of power is needed steadily, triple and quadruple
expansion engines work with a saving, but 1 think it 15 safe to
venture the statement that triple expansion or yuadruple expan-
sion engines are yet impract«able for central sttion work in
Canada.

Let us turn our auention to engines that are suitable for our
central station work.  We shall first speak of the ligh speed en-
gine, the theory of which is, the longer steam semans in contact
with a cooler swiface the more it will be condensed, therefore we
require « short cylinder to use a lintle steam at a time, use it
very quickly, and keep the temperature of cylinder and steam
chest up as high as possible, the result being a high speed.
Suppose we carry this theory a little further und compound one
high speed engine 3 it would result in a saving of abow 16/, of
coal and 147 of water ; and if we go still further and add a con-
denser, we shall effect a still greater saving.  Another thing in
the favor of high-speed engine is that it dispenses with the ne-
cessity of a counter shaft, pulleys, bearings and extra belts, the
cost of maintaining which is no small itew in itself,

In aslow speed engine the cooling effect of the expansion
penctrates further into the metal of the cylmder, requinng more
condensation at cach admission to reheat it, therefore 1s more
wasteful of steam. If we compound 1t and then make it con-
densing, we add to its efficiency as in the case of our igh speed
engine, but the saving (though 1 could find no results of actual
tests) 1 belicve is less thanin the case of our lngh speed engine.
With a slow speed engine it is necessary to have a counter shaft,
etc., together with the extra cost of maintaining 1. In high
speed engines the valve gear s posiuve and direct in s action,
has a wider range of cut-off, is more sensiive to vanauon in
load, governs quicker and better, therefore 1s more 1cliable under
all circumstances.

In the best styles of slow speed engines, such as the Corliss,
Wheelock and Brown cungines, there s too much intermediate
gearing upon which to depend for a positive :iction of the valves.
I have personally noticed both on a Corliss and Wheelock en-
gines, the valves miss action time after time.

T am not prepared to go into the principles and construction
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valves and valve gears this cvening.  The governors on these
engines arc very shuggish in their action and hot to be depended
on, umler any orcumstances.  This 1s a broad statement, but a
truc one.

The repmrs on a high speed  engine, if thoroughly con-
structed, e deadedly less than on a slow speed engine of
equal construction. | state the following as a fuct, given me by
the manag er of a very lmge concen, having a number of cn-
gues e use, both igh and slow speed, of different capacities ;
thiat lus slow speed engines, though runmng only to hours per
day on a slc.ully load, 1equued more attention, and the repae
bills of slow speed engines were as joo to 5 to the ngh speed
engmes  He also stated that two Westinghouse Ingh speed en-
gmes had yet 1o cost hum five cents for repairs after five years’
run, averimg 14 hows rup per day  Of course there are excep-
ttons to this, as | know acasen ths city where there is a Corliss
and an Armngton & Suns engine, n whnch theresults I have just
reated are teversed, but there was a reason forat,

Itis my belief that within a very few years we shall see high
speed engines of upnght canstruction used entitely.  The wear
15 less, and stuns are taken more casily and less room accupied,

1t might be well to put & it to the foregoing statements by
saying that 1 would advise the use of high speed enpmes up to
200 H.I., and o slow speed engine for sy Jarger power plant,
to be compound il condensing, except in the case of the high
speed engine whete you only require up to say 35 or 4o ' LD,

Concernmg condensers, 1 should very much bke to read you
Mr. J. H. Vail's letter on condensersin fis article on “Increased
Commercial Efficiency and Higher Economy in Central Sta-
tons,” but 1 have alieady tuken up too much of your time. In
conclusion I myght say it is impossible to lay down a fixed rule
for makmg a choice of engme for a centeal station, as the re-
quirements and demands e different in nearly every case-~you
should be governed by the work 0 be done, the cost and supply
of fuel and water. st ascertan these facts, then make out
your specifications accordingly.

Gentlemen, 1 thank you for your kind attention this evening
and Tam only sutry 1 could not make my paper more terest-
mg | might also state that to Me. 'wmolet and Mr, H. R,
Lockard are due the thanks of the club for the sketches before
you this evening,

SPARKS.

Cairo 1n ancieat Egyat s to be slluminated by electric hght,

Mr. H. WL Petnie, Tutontu ts replacing tas engines with an electne motor
for runmuag s maclune shop.

Representatives of American ol firms are 1n Toronlo secking to estab-
lish petroleum as fuel for engines.

An dectric ight plant 1s beingaastalled tn Messes. A, G, Van Egmund
& SKon s woolen mils at Seaforth,

A rmiway car-brake has been mvented operated by elecincity and s said
t0 bie as serviceable as an e brake.

A company bas been formed 1n New Denver, B. C., to buld a tramway,
clectric hght plant and waterworks.

Letters-patent incorporating the St Jean Bapuiste Electnie Company have
been issued, e cagntal stock 1s $100,000,

T'he Royal Electnie Co. 15 providing the whole of the plant for the new
clectric hight company of Sauth’s Falls,

F'he council of Victona, B C. are going to take over the street railway of
that place as well as the electne tight service,

A complete set of electrical cooling apphiances is 1o be placed on the new
<teamer Columbus,  “This will be the first vessel thus equipped.

Mr. Joseph Hancock, of St. Cathannes, 1ssud to be the fist man to
gnnd a saw by cleetncity,  The cvent took place on February 28th last.

The Windsut and Amherstbuig Electnic Rilway has been purchased by
the Catizens Electie Laight Company and others of \Windsor for $156,000.

Great improvements are being made 1o the clectnie hght works at Nanae
mo, B. U, Many aules of new wire for the incandescent and arc hight
system are beang tixed.

Mesws. F. Nicholls and J. H. Quintan, of Toronto, and A, 1. Corrivean,
of Montreal, attended th= Nanonal Electnie Laght Associauon Convention
at St Lows Jast month,

Mesas, Leiteh & Tumbull, of Hanulton, have bnlt an clectric clevator
for the Winnipeg warchouse of Messts. Jamies Roberntson & Co.  The power
1s supphied by a Kay motar,

A delicate and quick reading clectrical thermouseter has teen 1ntroduced
by a Frenchman, 1t s capable of showing a change i temperature of one-
tweatteth of a degree centigrnde

The Royal Etectnie Light Co. have provided the Pembroke Electne Light
& Power Co, with an 800 light alternating dynamo.  This addition to their
plant is for providing bght 1o outlyrng districts of Pembicoke,

Betleville 1s Likely to have an clectnc street nulway system covening a dis-
tance of aoght nutles. Messise AL ], Close and R. H, Fraser, of Toronto,
are to report us 10 the feasabihity of the scheme and the probable cost.

The Northey Manufactuning Co.  have fixed one of their plunging pumps
upon the preanses of the Allen Manutactunng Company. They also have
scol two arteyan well pumps to Montreal to pump from wells 140 feet deep.

A, E Thompson pleaded guilty in ‘Toronto police coust to a chatge of
embezzlement from the Bell “felephone Co.  He was comumitted to gaol for
60 days.

At a meeting of the Portsmouth, Ont,, council a motion was passed for
presentation to the Ontano Legistature asking that body 10 grant the street
railway company power to substitute clecttieity for horses as a motwe
power.

The Dodge Wood Sphit Pulley Co. have provided the Ountawa Electnie
Light Co. with 300 b p. rope drves.  ‘Lius latter company is siid to be
the first to trunsmit the whole of their power with rope drives instead of
leather belting.

Electricity 13 1o be used in the manufacture of bleaching powders, the
amperage to be equal to affording suflicient heat to decompose common
salt from which chlorine is obtained.  Starch of the lower qualities can be
bleached by clectricity.

‘The following officers have been appointed by the direetors of the Nation-
al Electric Tramway and Lighung Co., of Victora, B. (., for the follow-
ing year © Hon. D, W. Higgins, president; ‘I ], Jones, vice-president ;
Major C. T\ Dupont, seczetary-treasurer,

Messrs. Cook & Son, of St, Catharines, Ont., have just completed, for sup-
plywg power to factories m that city, an electric power station having a 100
hore power generator 500 volt machine.  Ihe generator is loaded with
Rehance motors and all the avinlable power is being used,

An Ottawa clectinaian clums 1o have discovered a process for utihizing
clectriaty to abstract the hent from cast iron blocks unnl they are peduced
to the temperature of ice, and then using them as a substitute for natural
ice. e claims that this can be done at a price to compare favorably with
the latter,

An invention is being patented in the States and Englang of a new trol.
ley pole. It is made to work from a point two feet above the car, and is so
arranged that in case of acadent and the connecting wheel missing the cir.
cui. wire it brings itself wmto a horizontal position by mieans of balance
weights.

The Canadian Whitney oyt Eleetric Co., are about to open up the old
Fdison Factory at Shetbrooke, PP Q, for the manufacture ot electtical in.
strusments, especially ammeters and volt mieters, for the Canadian market.
Mz F.T. Dunlap is prestdent of the company, and Mr. Adam H, Hoyt,
M. D., electrician,

An clectnic bit for vicious horses has been invented by a citizen of Ham-
ilton, Ont, A small battery is carried in the vehicle and wires are connect-
ed from it through ihe head gear to the b, When the ammat begins to
kick, a button is pressed to bring into operation the electnicaty, which, itis
said, will speedily stop such dangeroue business

An wteresting paper was read by ‘I R. Rosceburgh, B, A., lecturer in elec-
trical ecgincening at a tecent meeting of the ‘Foronto School of Science
Engineering Society on ** Compensation as ap Awd to Invention.” Explana-
tions of methods for solving telegraphic and telephone problems and other
matters on these lnes were dwelt upon. A discussion on the paper
followed.

Excitement prevails in Cote St. Lows, near Montreal, over the
clims of the two nval cumpanies for the electuie ratlway {ranchise. A
council meceting was called recently for the purpose of signing a contract
with the Montreal Street Ra lway Co., and Mr. A, ). Cornveaw, the other
claimant, has sued the municipality for $350,000 for alleged breach of con-
tract.  The meeting referred 1o broke up annd great confusion, Neither the
Street Railway nor the Corriveau Co, have yet the contiacy, and the matter
is at a deadlock.

In spite of the vigorous opposition against the Toronto & Richmond H U
Street Railway, the York township counail has passed a by-law authorizing
the construction of the proposed road. ‘The ‘Township Council bave no
doubt done what they deem 1o be nght in the matter, ard their decision
will be welcomed by the people most concernad, who showed their approval
of the new railway by grantng to it a bonus of $60,000. The work is now
10 be pushed on, and in our next 1ssue we hope 1o give some details con-
cerming the railway itself.

TELEGRAPINNG MR, GLADSTONE'S SPEECH.—In view of the telegraphic
despatch of reports of Mr. Gladstone's speech on Monday evening last,
great preparations were made by the postal telegraph officials, Extra
Wheatstones and ** punchers ” were fitted up at the central telegraph office,
wires weee added to all the prinaipal ciremits of the kingdom, and several
towns not normally in direct connection with l.ondon were put through,
The main East Coast hine of the Postal Telegmph Department carrying
twenty important wires, was subjected to considerable damage near Hatfield
on Monday morning. Some worknien engaged 1n cutting trees allowed a
heavy branch to fall right across the wires, smashing all of them at that
point. and breaking six wiresand four wires in the two ndjacent spans.  The
acadent occurred between twelve and one o'clock.  The sectional engineer,
Mr, Parkinson, wasat Welwyn at the time, and  recaved intimation of the
disaster it 1 p.m,  He drove at once to Hatfield, a d stance of 1o miles,
taking with him aline man and somenecessary stores.  They arrived on the
scene of the breakdown nt 1:30, got three of the wires through Ly 313, and
the whole 20 were again working by 4.10. This was sharp work, and
cnabled the line to carry its share of the very heavy teaffic cused that even-
ing Ly the introduction of the Home Rule Bill. Thiee-quarters of &
million words were sent out on Monday evening trom the Central Telegraph
Office: this is a very high figure, but it has been exceeded on two or three
occasions,— T ke Electricsan,
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SCALE FORMERS.

The following 15 a hist of substances most commonly found
natural waters: Carbonate of lime, carbonate of magnesia,
sulphate of lime, silica,

‘The above substances, when present in quantity, readily form
scale, though it will be noted that some of them by decom-
position very often aid in incrustation: Chlorides of sodium,
potassium, calcium, magnesium, potassium; nitrates of sodium,
calciuin, and maguesium.

Carbonate of lime is most abundant in nature, and is found
in nearly all natural waters, cither in traces or in quantity.
Carbonate of lime itself is soluble in water only to the extent of
two or three grams per gallon, and this solubility rapidly de-
creases as the temperature nises ; but when the water also con-
tains carbonic acid in solution, the solubility of the lime salt is
enormously increased, and gs much as 85 graing per gallon may
be dissolved. ‘The bicarbonate of lime thus produced consti-
tutes the contemporary hardness of water, so called, because on
boiling, the carbonic acid is expelled and the earbonate of lime
is deposited.  Hence a water of this class can be partially soft-
encd by boiling. ‘The precipitation of the carbonate of lime
commences at a terperature of 130° Fahr; and 1s complete
according to M. Couste, at a temperature of 290" Fahr-—that
is, at a working pressu-e of about 6o lbs. where there 1s hittle swi-
phate of lime; the incrustation resulting from the latter salt may
be reduced to a minimum by the judicious use of the blow off
cocks, as the caibonate of lime fulls as a soft sludge, which re-
mains soft for a considerable period, and may, therefore, be
blown out. Many of the carbonate of lime scales 2ire produced
by emptying the boiler whilst the plates and brick-work are hot,
and the soft sludge is thus backed on the plates.—/udustries.

SPARKS.

Steps are being taken to provide Kingston with an electric nulway.

A charter has been grinted to the O'Kanagan, B, C., Telephone Co.

A new electric lamp has been invented by Mr. W, Grant, Embro, Ont.

Capt. T. G. Crug has asked for a tranchise of the Kingston strects for
an clectric rulway.

Messrs. S, Taylor & Sons, Merntton, Ont., have mstalled a lighting plant
in their woolen mill,

The General Electric Co. hits been granted a franchise for an electric street
railway in Peterboro.

‘The business of making arc lamps for incandescent cirevits Is getting 10
be a big one in the United Siates.

The Davenport Street Railway Co. are asking for a franchise to cxtend
their tracks from West ‘Toronto Junction to Swansea,

The capital stock of the Chaudiere Electric Light and Power Company
(limited) has Leen increased from $500,000 1O $1,000,000.

Mrs. Collins has been granted 6,000 damagess against the Hamilton
Strect Rmlway Co. for the killing of her husband by a trolley car,

‘The new Electric Street Railway Co. at Brauntford will give eight tickets
for 25 cents, from 6.30 to 8.30 . m., 12 nooN 10 1 p.m, and 5.3010 7 p. ",

An electric railway is to run between Hamilton, Grimsby and Beamsyille,
A company has been formed and armangements made for commencing
operations.,

Mr. Charles Moscly is the new water and electric light engineer to the
North Toronto Council. ‘T'he late engincer, Mr. Wilford Phillips, has gone
to Niagara, .

The electrical exhibition at the Crystal Palace, England, was not a finan.
cial success, the total income being £45,000 less than from the exhibition
the previous year.

The Bell Telephone Co. has Ween grarted an exclusive franchise at
Chatham for five years in consideration of a grant of §7035 it year to that
town, to be *‘taken out in trade.”

A Frenchman bas succeeded, itis said, in producing an excellent driving
belt by parchmenting the leather instead of tanning it.  The belts have
greater durability and do not stretch,

A lively controversy has been going on between the Halifax council and
its street railway over the removal of the snow.  The company shovelled it
off the tracks and the city shovelled it on again,

The Berlin & Waterloo Strect Railway have obtained permission to change
their present system of running their cars to that of the trolley,
and the plant will be shortly in course of erection,

Mr. H, A. Everett, vice-president of the Montreal Street Railway Co,,
will probabiy take the presidency of a consolidated railway company in
Cleveland, Ohio, with a capital stock of §8,000,000,

A large number of Hamiltonians are protesting against the speed the
trolleys run on James St. North. It is said the vibration was so great that
the plaster fcll off the ceilings in houscs along the street,

It may sound like Amencan humor, but sull it 1sa fact that thereis a
pensioner of the United States Government who hias been receiving nineteen
dollars a month for deafness, and at the sane time drew a salary of $1,800
u year for attending a telephone.

It1s proposed to build un eleciric nulway from Galt through Preston,
Freeport and Beddin to Waterloo.  The Waterloo County  Electne
Railway Co. has been formed to carry out the work, with o caputal of
$450,000, divided nto 4,500 shates of $roo.

The Montreal Street Rmbway 1Jomix ny have ordered 25 new cars from
Belleville, Ont., to be delivered on May 24. ‘The company have 115 new
clectric cars now runming. and they expedt to have Joo electiic Lars runng
in the streets of Montreal within two years,

Hon. G \V. Ross, Mimister of Education, has asked the North T'oronto
Councu to supply Upper Canada college with electric hight from ther works.
The council decided at 2 recent meeting to ascertun how much light is re.
quired and the probable cost of chiangmg the engige and boiler.

James . Dawes and John ‘Vorrance, of Montreal, and others ask for in.
corporation as the Automatie Telephone and Electric company of Canada,
with hiead office At Montrear, and power 10 mannfactre, operite and deal
n telephone nstruments and electneal apphances throughout Canada,

Lony distance telephoming has called into existence 2 ¢lass of operators
who are valuable by reason of the clearness and sharpness with which they
can pronounce words while speaking mpidly. 1t has also developed the
fact that the French language is better adapted to the purposes of the tele-
phone than the English.

Mr. McBride, of North ‘Toronto, has served notice of action upon the
county solicitor to restrtin the Metropolitan Raulway from runmng on Yonge
street, and all other rallways runming elsewhere empowered by a York
county franclise. ‘The point raised 1 that only local municipalities have

the night to grant such franchise, -

An interim injuncuon, until the trial of action, has been granted agamst
the Town of Port Arthur on motion of the Town of Fort Wiliam, prevent.
ing them from proceeding to construct a street radway upon any of the
streets in the latter town, unless the same be done to the satisfaction of
William Murdock, the town engmeer,

PERFORATED BELTS.—An engineer has been inquinng of us as to the
value of belts perforated with holes, The argument of the dealer is, that
the air is let out through hese holes from under the belts, and bang thus
excluded, atmosphenc pressure must be excluded and the pressure of the
atmosphere upon the pulley willtielp to sceure a firmer gop without further
tightening.  This s on the supposition that air s carnied under the belt in
the rush of the belt on the putley,  “Fhis engineer does not want to pay for
perforated belts if they do not do what is clumed for them, and yet he
wants all the adhesion he can get wirh the least ughtening.  We do not be-
lieve that atmospheric pressure has anything to do with the driving of belts,
and has no part in causing them 1o adhere to a pulley, whether perforated
or not, It has been found that at high speed belts do not adhere so well to
pulleys as ata slower speed, and this has been claimed to be due tothe aur get-
ting between the belt and the pulley at the high speed and prevenung less
adhesion from atmospheric pressure. It can be quite clearly demonstrated
that the centrifugal force of the more rupidly moving belt counteracts to
some degree the adhesion of the belt and causes it not to adhere so firmly,
This is the cause of this peculiatity, not the taking of air under the belt.—
Boston Journal of Commerce,

Mr. A, ‘I Smith, manager of the Bell Telephone Company's Exchange,
at Kingston, recently read a paper on * Laightning  Rods, their Usefulness
and How to Construct ‘Them.”  In answer to the question, what is a good °
lightning rod? Mr. Smith said: Copper bung the best conductor of
electricity it follows that a protector constructed of that metal 1s superior
to any known device, ‘The wdeal hightming rod s 'composcd of stranded
copper wire, making a cable of about 3§ to ¥ inches in diameter, ‘This
cable 1s fastened securcly to the nidge and side walls of the building by
staples driven through the wood work. It ss a nustake to wsulate a hight.
ning rod from the building ; on the contrary, all masses of metal, such as
valleys, cave troughs, metalic cormces, &c.. should be connected with i,
‘The rod should project above the roof or highest part of the building, or 1n
other words the height of the rod should bear a certaw praportion to the
size of the building. T'he lower end of the rod should be carricd down into
the earth until it meets permanently damp or wet ground, where 1t should
be attached to a fairly large metal plate, or if gas or water pipes ate avail.
able the rod should e connected with them ard firmly soldered.  With
such a rod httle fear may be had of hightning destroying your property, but
copper is cxpensive and a very good substitute may be foundn iron,
especially if galvanized.

Four-fifths of the engines now being used 1n the world have been con.
structed during the last 25 years.

I ever a shop hand is called upon to splice & woven belt, he must be pre.
pared to do a pretty good job with the needic and thread, says the Journal
of Commerce, and have all the time he may ask for at his disposal, as cach
scparate warp thread must be bound together, rope-sphced fashion, and no
two thread ends must come side by side, as it would destroy the even thick-
ness of the sphice ; and where two or more ply belts are to be united, each
ply can be handled an single.ply style, breaking joints as n splicing ropes
with the same numter of strands, then work i a flexible cement of some
kind to bind the fibers and keep them from working upon cach other,
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OIL YERSUS AIR AS AN INSULATING MEDIUM.

As the result of a series of experiments, Mr. J. B. Williams, in
a communication to the American Institute of Flectrical Engi-
ncers finds: - 1. That air, even when it has a humidity of 8o per
cent,, 1s infinitely supctior to oil for insulating conductors carry-
g gh tension currents, 2. That pure paraffin s far superior
to ail, both for wsulating conductors and preventing the escape
of the current across the surfice of glass., 3. That ar baving a
humidity of 8o per cent,, 15 superior to paraffin as an insulaling
medium. 4. That oil will not prevent leakage of the current
across the surface of glass. 5. That whenever oil covers the
surface of hard rubber, even when the latter is paraffined, it
destroys the high surface insulation of the paratlined hard 1ub-
ber, that is, the low surface insulation of the oil has been substi
tuted for the higher surface insulation of the hard rubber, when
uscd bare and dlean, ot when covered with paraffine The writer
also shows that there is but little difference in the specific resist-
ence of different kinds of vegetable fibre when the fibre is clean
and absolutely dry.  The resistance of such fibre is high as long
as it remains in this condition. But it is almost impossible 1o
keep 1t so. [t may bea matter of surprise to many to learn
that cotton which has been dricd, and which, therefore, possesses
good insulating propertics, loses these properties in less that 1o
nunutces if exposed to a damp atmosphere.  Paraffined wood is
very apt to be of liutle use in a short time, for no matter what
kind of soft porous material is parafiined by allowing it (0 absorb
the melted wax, the wax rarely hardens in a solid form, but
usually contiuns nufficrous small spaces, and these spaces ab-
sorb wmaisture by capillary atraction. It is for this very reason
that a dielectric which is formed of fibre siaturiated with paraffin
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soon loscs its high insulation when exposed to the air. The
microscope will demonstrate the presence of these minute air
spaces.

RAILWAY TELEPHONY.
Mr. C. A, Hammond, superintendent of the Boston, Revere
Beach & Lynn Radroad, in a recemt paper published in the
‘atlroad Gazetle, calls attention to the growing tendency among
railways to the use of the telephone in place of the telegraph in
the transmission of tramn orders ; and he urges its wider adop-
for the purpose.  Within the past yeir or two, the entire tele-
phone service of his road has been changed to copper metallic
circuit, using long distance uansmitters with sufficient battery
power to allow a dozen or more instruments to be placed on a
single circuit : individual calls being distinguished by long and
short rings as in Mowse colde.  Care has been taken to neutra
lize induction, and the line is found tobe perfectly quict day and
night. The writer is of the opinion that there is no reason why
the telephone, if proper precautions are taken, is not preferable
to the telegraph for this class of work. The rule has been for
the sender of 1 message to write it down as he talks and have
the receiver write down what he hears, repeating the message
as a check.  As an instance of working of the systeny, Mr.
Hammond states that he has on file 2,500 train orders in which
there is not a single error.
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STEAM PUMPS

SINGLLE AND DUPLEX.

Plunger Pumps for Heavy Duties.

NORTHEY MFC. Co.

(LIMITED)

TORONTO.

LAKE GIRARD SYSTEM OF MINES.

Lake Girard Mine - Nellie and Blanche Mines. = The Horseshoe Mine.
CONTROLLING 2,500 ACRES CHOICEST MICA LAND.
The LARGEST USERS in the United States are among our EARLIEST CUSTOMERS, and can testify to the

excellence of our material as well as to our PROMPTNESS OF DELIVERY.

All MICA SHIPPED RY EXPRESS, and sales made at PRICES INCLUDING ALL CHARGES TO POINT OF
DESTINATION,

Why buy through MIDDLEMEN and pay COMMISSION, when you can DEAL DIRECT WITH THE MINES, and
receive your MICA AT FIRST HANDS?

We are picpared to SUPPLY the requirements of SMALL USERS, on advantageous terms, looking to the FUTURE
GROWTH of their BUSINESS.

Our PRESENT STOCK OF MICA actually mined EXCEEDS 300 TONS, and this, too, AFTER A YEAR'S
STEADY OQPERATIONS.

ALL SIZES AVAILABLE, and we will cither cut to size or in rough split shects, with edges trimmed or untrimmed, as
may be desited. We will ent discs or segments of circles when required.

Send us t SAMFPLE ORDER -we only ask a fair trial, once we receive that, we are not afraid of holding your busi-
ness.  Address all communications to

DON C. WAT-TERS,

240 Daly Awenue, - Ottawa, Canada.
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SPARKS.

‘The Bellechasse Telephone Co. has been incorporated.

‘T'enders are bemng asked for lighting Leamington, Ont., by clectricity.

An incandescent electric light plant is being installed at Mitchell, Ont,

‘The ratepayers of the township of Xtobicoke hive granted the Toronto
and Mimico electric railway a bonus of $10,000.

A deputation from Orillia visited Toronto Junction recently for the pur
pose of inspectiug the clectric light plant, having in view the purchase of
plant,

The High Level Bridge Co., have been given the privilege of supplying
clectric power throughout Grantham townslip, and also the nght to bld
an electric milway.

Mr. G, Forbes, of England, consulting engineer for the Cataract Con.
struction Co., has stated that wires conveying power should be placed un-
derground if possible,

‘The Toronto Incandescent Light Co., will apply for a special Act from
the Ontano Legislature empowenng them to construct and operate a street
railway in Toronto and other municipahities in the County of York.

It is proposed to join Arkona, Forest, Strathroy and adjoming places by
meansof anelectne railway,  “Ihelinewill cover a distance of 323 miles, with
stations at convement intervals.  ‘Telegraph and telephone lines wali be con.
structed along the route. 1€ the places interested will grant the required
honus of $75.000, it is said the line will be put into operation nside of four
wonths, although no actual company yet exists,

‘The Canadian General Eleciric Co. is making preparations ‘or starting:
business in London,  Plans have been prepared for a power heuse to be
erected on Thames and Bathuest streets.  “The power house will be &_ x 130,
and will have from 1,000 to 1,200 horse power Loilers and engines. The
total cost of establistng the plant will be about §100 0co, and the arca over
which stas intended at first to cxtend the wires will be within a tadius of
half a mile from the power house.

Electric light at Swith's Falls is very cheap to
the consumer. He can burn nine 16.candle
power lights all night for $12 per year. This is
on account of there being two rival electric light
companies in the town,

The Bell Telephone Co. has been given an ex.
clusive nght, on paying $t,0co a year, to supply

Packard

High Grade

London, Ont., with a telephone service, and the

Incandescent Lamps

Canadian General Electric Co. has been given a
franchise at the same place for incandescent
lighting.

While engaged at 1heir avocation at the corner
of Yonge and Richmond streets, Toronto, two
surveyors were thrown violently to the ground by
coming in contact with a gas pipe which bad be-
come charged with current from the street rail
way company's wires,

Mr. Dingman, general manager of the Toronto
and Scarboro’ Electric Railway, has asked the
East ‘Toronto council for a right of way to be
granted to his company on the main streets for
the electric car service.  If this is arranged the
line would be in active operation by July sst
next.

‘The Montreal Street Railway Co. are about to
build their new power house, which will be com.

MANUFACTURED BY THE

PAGKARD LAMP GO., L

96 to 100 King Street,

+—MONTREAL =%

pleted, it is expected, by next fall. A large num-
ber of new carshave been ordered from Belleville,
and it is stated that within two years the com.
pany will have four hundred cars running in
Montreal,

‘The Toronto and Richmond Hill Electric Rail-
way Co. have been informed, through Mr. T,
Caswell of the city solicitor’s office, ‘Toronto, that
they cannot run their cars within that city. He
has also written, asking the Toronto and Scar-
boro Electric Railway Company for plans and
details of thuir proposed routesaffecting Toronto.

At a recent miceting of the shareholders of the
Kingston Light, Heat and Power Co. the follow-

i

Special . . .
Pulleys . « . . &

nade in all sizes,
from 3" motor pulleys to 15 ft. driving pulleys,
. WITH . ..

IRON CENTRES AND .WOOD RIMS, AND ALL WOOD.

ing officers and directors were appointed : Mr.
R. T. Walkem, president; Mr. R. Kent, vice-
president; Mi. B, W, Folger, manager; Mcssrs.
I. A. Breck, J. S. Muckleston, W. Nickle, W.
McRossle and F. A. Folger, jr., directors. A
dividend of g per cent. was declared on the come
pany's capital stock,

An English syndicate with headquarters at

Our pulleys are used in all large stations in Canada.

SEND FOR CATALOGUL

DODGE WOOD SPLIT PULLEY Go.

88 KINOC STREET WBST,

Montreal has a bill before Parliament to sccure

‘TORONTO.

power to buy up and amalgamate all the electric
hight, as well as gas companies in Canada, The
transfer of the controlling interests in the Ottawa
Gas Company and the Otutawa Electric (arc)
Light Company to the syndicate has already
taken place, the transaction involving the ex-
change of $500,000 in moncy, ‘The capital stock
of the two companies together amounts to about
$650,000, and the newcomers have purchased
from the holders about §500,000 of stock 1n order
10 have a controlling interest.  The Ottawa Elec.
tric Light Company are possessed of valuable
privileges, and own their own water power, be-
sides a magmficent plant, at the Chaudiere,
Among those who have figured prominently in
this deal we find Senator Clemow, Col. Allan
Gilmour. Mr. R. Blackburn and Mr. S. Howell.
The Ottawa Gas Co, are to hold their annual
meeting this month when probably some further
details will come to light,

Wm. Kennedy & Sons

Hydraulic and Mechanieal
Engineers.
Sole Manufacturers in Canada of

The “New American” Tarbine

[both vertical and ;zori:an!a) )
which is the very best kind of
Water Wheel for dnving electric
machinery by water power,

Special attention given to the
arrangement and production of
Superior gears, shafting, &c., for
Electric Stations.

SOLE AGENTS FOR

Fruen’s
Water Wheel

Gavernar
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field Electric J.ght Co, sustmne? A loss of §3.000
on uninsused property. Manuwfacturing Electricians and Engineers.

Mr. W, S, Andrews has cesered] his connection
with the Canadian General Electric Co., 1ad,, at

f'eterboro, and 15 ubout to weume the mannge. Dealers in Electrical Supplies.
g wlerer ] ),
':::;,l, ot a large clectrc hight concern in Pennsyl Makers of Dynamos and Motors.
Four ciizens of the township of Monquager, Dealers in Electrical Books.

Ambicrsthurg, have been granted the night of way Adelnide S W 'l‘ I) \]T
for an elect=ic street ralway 10 be built at that 5 Adelalde Street Cst, - O O | O
place 35 \Q Wt .

‘The manager of the Winmpeg Stieet Raulway
Ca, has been ovestigating a new  system of
motive ponet cumbanng the elements of the cable
and cletnie service, making overhead wites un
neeessary.

The Gueiph Gas Co, held us annual mecting
recently, Mr. Guihnie, the president, presiding.
Fhe business of the company 13 furly satisfactory
and a dwidend of g} per cent, for the year has
been pand.  In connection wuh ther  clectrie
works the ditectors are having fixed a new 1,000
hght incandescent dynamo.  They have also
ordered a powet transimssion equipment,

The Auer Laght Company of Montreal is hkely
1o become extinet.  The promoters of the com.
pany find they cannot keep ther agreement with
the sharcholders as there is no contract with Dy,
Aver, of Viennesse, fora fificen years supply of
the secret Hnd from which a brilbant light was to

B/ 8wy " ; S - .
be obtimnald, and s it «an only Ik procared from TRTMIRRLELI S O el kg
him, the business is at a standstill, ‘I'he com- CONSULTING ENGINEERS

pany was started with a capatal of half & wallion }G\.IERBI?SBEBRCQ::? %_:EISN.EER HeAaD 0O FFICE TO RO NT 0

dollars.

THE “CLARK” WIRE.

Insulation Guaranteed wherecer used, derial,
Undergronund or aubmarine.

In a letter from the Inspector of the Boston Fire Underwriters” Union, he stutes:

T 1] in insulating our wires and cables is especially rhemically prepared, and is guaranteed to be water-proof, and will not deteriorate, oxidize or crack, and
wit! lle|lll:a'|:: ;I':;I;:l‘e“lln“:x(::me cold weather and 1s not affected by heat. The insulation is protected from mecha .ical injury by one or more braids, and the whole slicked
with Clath s Patert Cmpound, and special extra finish, which we have now adopted for all our solid wircs as an extra wcalhe;‘noof protection, and a'so preventing chafing
and abrasion, which 1s water, acid, and to a very great extent ﬁrcrrvof. Our insulation will prove durable when all others fail. We ate pres ared to furnish Single \Vnr.ts
of all gauges and dismeter of insulation for Telegraph and Electric Lights from stock.  Cables made to order. We zre now prepated to furnish our Clark Wire witha white

i ili lear work as well as our standard calor. N . . N . .

ﬁ"u}é{?{l:ﬂhﬂgolcnc;. aﬂn‘: should be used for making waterproof joints. ‘T'his i« put up in half-pound boxes, in strips about one foot long and five-eighths inch wide, and
when wrapped about a joint and pressed finnly it makes a solid mass.  For rallway and Motor use, we make all sizes of stranded ard flexit'e with Clark insulation.
lation wherever used, Aerlal, Underground, or Submarine, and our net prices are as low, if not lower

uarantee our Insu ¢ - Ng
lhnn‘x\?- ghtl first-class lusulated Wire. We shall be pleased to mail Catalogues with terms and discounts for quantities,

TRADE *“R- - EASTERN ELECTRIC CABLE CO0.,

'ti G to G5 Hampsh’'re Street,
S BOSTOIV, - MASS.

A .
. A A AT AT ) ' .
o : HENRY A. CYARK, Treatwrer and Gen'l-Manager.
C LARK WI R HERBERT H. EUSTIS, President and Electrician.

A GREAT T.OSS!

F you have any pipes or boilers uncovered, you are
losing on same at the rate of 8o cents cvery yeat on
o . ' each square foot of surface exposed. By having them cov-
YR g cred with our Mineral Wool Sectional Covering

JOHN L BLAIKIE €S
Pres. _ "

TRADE MARK.

{a Ce S : you will save 85,/ of this loss. The saving thus effected

MINERAL WOOL

B N5 § ; . in fuel will in one year more than pay the cost of cover-
el . ) N X ing, which we guarantee to last as long as the pipes.
R > Our covering ts the best fuel saver on the market.
MONTRKAL AGENT: CANADIAN MINERAL WOOL CO, Ltd,
CGEO. . COWAN, 122 Bay Street, Toronto.

Room 23. 204 8t James Street

VOLCANIZED FIBRE (0, sessocissron rove
ousnmiwoss e [ARD VOLCANIZED FIBRE

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

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DFEL. OFFICE: 14 Dry ST., NEW YORK
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The cﬂme”unurco. Hill Paten FGtign Pﬂlley

PRESTON,
‘OI4VINO

STEAM USERS

Destring the services of COMPETENT KN~
GINKERS of any claas, can obtain
sober, tntelliggent und rellable
men, &y applytng to

CANADIAN AS :JCIATION
STATIONARY ENCINEERS.

A. E. EDpKINs, President, care Boiler Inspecs
tion & Insurnce Co., ‘F'oronto.

JAs. ROBERTSON, Secretary Montreal Branch,
1420 Mignonne Strect, Montreal,

FOR
EVYERY
BUSINESS

l* ‘ S —— |
DML A TN AND CUT OFF GOUPLINGS
Interested 1n any branch of the Hardware For Electnic Light Stations and all purposes where intermittent power is required.

‘Wrought, Cast Steel or Spun Metal Trades,
he will find

“The Hardware Merchant®

s 1 Haraware Merchamt” MirLER Bros. & Toms
on all business changesand items of note, Its ® 9

market quotations are reliable, $a per year.

THE J. B. McLEAN co., Ltd., (Sucorrsors to Miller Bros. & Mstehell) 5
Published weekly. Fm'l;g;{eoeﬁ%s.tb.\'r. Toronto Office : 74 York Street, MONTREAL, QUE.

ESTABLISHED 186G9.

THE

The Canadian Locomotive

and Engine Co., Ltd. . . . " HAZLETON
BOILER.

9 Kingston, Ontario, —_

- - - MANUFACTURERS OF - - - The
o . Handiest,

Locomotive, Marine ... ::fes‘:s

and Stationary Engines i

. Most

ARMINGTON & SIMS’ HIGH SPEED. ENGINE

Fornr E’L}ZCTRIC’ LIGAT PLAMNT, ETC. Economlca]

Boiler.

“CYCLE” GAS ENCINE

IMPULSE EVERY REVOLUTION without
a separate pump, NO SLIDE,

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

PROVIDENCE, R. 1., Nov. 18th, 188¢. {Signed) ARMINGTON & SIMS.

NOTICE. - |

Descriptive Catalogucs of the above on application.



CANADIAN ERECTRICAL NEWS April, 1893

THE GARLOCK PACKING COMPANY

MANUFACTURERS OF
Garlock’s Patent Steam, Water and Ammonia €

PACKITITNGS

v DEALKRS 18 Corner Catharine and Rebecea Streets,
A Usudurian and Plumbego Flange Packing -
and Engincers Supplies. Ha,mllton, ont,. =
'IRAL.

Erastic RinG. Our Packing is in use in over 2000 Engine Rooms in Canada.  Wnite for Catalogue and References,

LONDON MACHINE TOOL CO.,,

LONDON, ONTARIO,

MA\UI‘ACTURERQ OF

Machinist & Brass Finishers’ Tools

L. A. MURRISON, with A. R. WILLIAMS, General Agents, TORONTO, ONT.

It is no longer necessary to import Carbon Points.

THE PETERBUHUUGH GARBON AND PURGEI.AIN Hil

. can furnish them eaual to any ln tho world, as they are .
MANUFACI URERS OF

CARBON POINTS for all Systems of Arc Light, BATTERY PLATES, CARBON BRUSHES,

and all Kinds of Porcelails ]ur l:‘lrr!rlnul and Hardware tines,

TORONTO
7686 YORK STREE'I‘

"THE J. G. MCLAREN BELTING 0. MONTREAL

TeE DOMINION LEATHER 30ARD GO'Y,

MONTREAL
MANUFACTURERS OF
Leather Board and Stiffeners for Boots and Shoes

Asbestos Mill Board for Steam Packing
Friction Pulley Board, the best friction known
PROPRIETORS SAULT AU RECOLLET PAPER MILLS, making ROOFING. SHEATHING,

Please mention the ELECTRICAL NEWS when corresponding with advertiscrs.

The Penbel‘thy o o o

. Automatic Injector 1s the Standard.

BEWARE OF IMITATIONS! TAKE NO OTHER.

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

iz PENBERTHY INJECTOR GO,

Factory at Windsor, Ont. 0]7;08 by DETROIE MICH.




