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- FORT WAYNE ELECTRIC CO.

MANUFACTURERS OF THR

W00D ARC & SLATTERY INDUCTION SYSTEM

FOR LONG DISTANCE INCANDESCENT ELECTRIC LIGHTINGC, .

Roferences in Canada :
Halifax Gas & Electne Laght
Co., Halifax, N.S,

New Glasgow, Nova Scotia

The New Bruaswick Electr Light
& Power Co. St John, \ B

Electnic  Light & Power Co.,
Woodstock, Ont,

. H. Comstock, Brockville, Ont.

Electric Light & Power Co,
Port Hope, Ont.

Electric Light & Power Co.,
Cobourg, Ont.

Corporation of Collingwoo,
Collingwood, Ont.

Niagam Falls Electric Light & 8
Power Co., Niagam Falls, Ont,

WoRKS AT ForT WavnE, IND. Kingston Electric Light Co.,

Kingston, Ont. o - o L s
Toronto Office, - 138 King St. West. W. J. HORRISON “SLATTKRY " DYNAMO é"“ %‘T& .
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New York * - - 155 Broadway. Mo Tork state and Canadan &
Buffalo s - - 228 Pearl St. THOMAS COOPER, - - Special Agent.

EARLE’'S AIR ano STEAM INJECTORS

FOR PERFECT COMBUSTION OF FUEL IN FURNACES AND ABATING SMOKE.

FOR '!} o‘:c.lm/gm\tr;90 PA'{\gx’rs: |

; t. 20th, 3890; Nov, 20th,

Stationary, 1850; Feb, 2nd, 181
Marine, i U. S. PATENTS:

AND \ Mar. 3rd, 1891; Junegth, 1891,

Locomotive
Bofliers
AND
Producer
Gas Cupolas

Will burn success-
fully hard and soft
coal screenings, tan
bark, sawdust, coke
screenings,  cannele
coke, etc.

AR INJECTOR.

THOROUGHLY TESTED AND FOUND TO MEET
EVERY REQUIREMENT.

Circulars with tostimonials on application.

MANUFACTURED AND FOR SALE BY

S. R. EARLE

COMBINED AR INJECTOR ANDEXIIAUSTHR. Beueﬂuei - ont'

Please mention the CanabiaN ELECTRICAL NEWS when cotresponding with advertisers.

COPPERINE

Superintendent's Office, Water Works Dept,
‘TORONTO, January 6th, 1851,
Al ALON20 W. SPOONER, EsQ.,
Jf TOWN IN CANADA\Z\ 8 Port Hope, Ont.
THE ONLY PLACE IN I s DrAR 51k, I am pleased to say that aftes neariy three
years counstant use day and mght on our largesteng ne
your Coppenne has stood its work well. 1 have nut had
to renew any of the heavy beanings vet. <o ! consider
that speaks for itself, I am pleased to recommend it to
any onc 1 need of metal to stand heavy work.
I am, yours truly,
J. C. FERGUSON,
Chist Engincer Toronto Water ‘Works,
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MARSH INDEPENDENT STEAM PUMP

FOR STATIONARY, PORTABLE AND MARINE BOILERS.
—)] OVER 2,000 MARSH PUMPS SOLD IN THE UNITED STATES DURING (890 .Kq

T a recent test by Prof Cooley, of Michigan University, 48
degrees of temperature was added between condenser and
borler in passing through pump.

— 0.2

Absolute Actuation and Regulation without the use of Tappets,
Levers, or other Mechanical Construction.

_; As the exhaust mingles with feed water and returns to boiler, there is no loss of

B heat, henee it is the most economical pump in use. For hot or cold water or liquids,
with or without Hand Pumping Auachment, NO PUMP EVER MADE THE RE.
CORD OR BECAME SO POPULAR AS THE “ MARSH.”

THIS" CUT SHOWS SNAIJ.R..T, SIZK MARSU Patented in Canada 7th February, 1889.

PUMI, WITH HAND LEVKR,
MANUFACTURED ONLY BY

JOHN GILLIES & 60., - CARLETON PLACE, ONT.
KAY ELECTRIC WORKS

NO. 283 JAMES ST. N. - HAMILTON, ONT.

MANUPACTURERS OF

DYNAMOS

For Arc and Incandescent Lighting,
MOTORS
From 1-8 H. P, to 50 H. P.

FIECTRO PLATINU MACHINES AND GENFRAL ELECTRICAL
APPLIANCES. SPECIAL ATTENTION TO MILL

; " : AND FACTORY LIGHTING.
seuThis o A WRITE FOR CIRCULARS.

A.W.BRICE & CO.| W= HAVE For saLE

pess e SPRAGUE

MA UFACTURRRS OF

Dynamos, MOTORS

1, 2y 8y T 1-2, and 10 H. P., wound for 110 volts,

M 0O t or s, on which we will make
SPECIAL LOW RATES.

If you want an Electric Motor of any kind,
write us for quotations.

QFFICE AND WORKS:
T. W. NESS,

20 JOHN ST. NORTH,
6LL Craitg Street, - MONTREAL.

HAMILTON . Canadian Headquarters for Blectrical Supplies.

And other Electricul Apparatus.
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THE EDISON WORKS, PETERBOROUGH, ONT.

I'ti1it. accompanying illustrations and description of the Edison
General Electric Company’s new manufactory at Peterboroughs
Unt., are reproduced from an article in the Electrecal Engineer,
of New York, descriptive of the varous branches of the Com-
pany’s extensive business :

* It 1s a well-known fact that Edison lamps and other electrical
apparatus are now being made and used all over the world by
various corporations, as the result of the exploitation of the
patents secured. But in the growing Dominion of Canada,

whose relationships with us are already so numerous, the Edison
From

ueneral Electnie Co. 15 carrying on the business tself.

and dyname capauty of uoo hopo In the distibution of
power the same methods are followed at Peterborough as at
Schenectady ; namely, all the power is transmitted electrically
by means of underground conductors, and each shopis provided
with an Edison motor to drive each main line of shafting  This
mode of distributing power is at once a great convenience and
a great cconomy, sice the motors are entirely automatic and
require no attention,

But this does not exhaust the plans.  Two new buildings for
the lamp factory, two for the carpenter and pattern shops, two
for undergtound conductors, a second machine shop, iron
foundry, brass foundry, office and store house are alrcady laid
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The I:msov Wo;ms AT PETERBOROUGH, ONT.

avery small beginning, with only a dozen mpgn in Febiuary,
1888, the Company has already come to employ hundreds of
skilied mechanics, and is now concentrating its productive
cnergies in a huge new factofy at Peterhorough, Ont. These
Canadian Works are in many ways a replica of the vast shops
at Schenectady.  The property consists of about thirty acres of
level ground, and the main building is without a doubt the fincst
machine shop in the provinces. It is 110 feet wide, 272 feet
long, with a gallery of 25 fect on cach side, and a central height
of 6o feet.  In it are employed about 4oo hands engaged in the
manufacture cf dynamos ; motors for stationary power and
clectric railway purposes; mining locomotives ; underground
conductors; various small electrical instruments and appliances;
clectric cables and insulated wire.  When the other buildings
are fimshed, this will be used exclusively as a machine shop at
once, and with that end n view 1t has already been equipped
with a 1o-ton travelling crane. Two other buildings, one 50
feet by 272, two stories high, and the other, 50 feet by 272, one
storey, are in coursc of erection, and when finished will be
occupied by the wire msulating and cable department. A power
station is also in process of construction, with an ultimate engine

out, and will soon constitute an imposing suburb, with the
others, to the prosperous litile city of Peterborough  The
works have, moreover, direct railway connections with the
Canadian Pacific and Grand Trunk railroads. These connec
tions are for the exclusive use of the “campany and unite with
four tracks running parallel between the two rows of buildings
throughout the entire length of the property 1,800 feet
Besides these steam railvay connections there are railroad
tracks connecting all the buildings, over which loaded hand cars
may be runtoany portion of the establishment  The Dominion
may well be proud of this addition to its manufacturing
industrics.

The recent catastrophe at Moenchenstein called attention to
Riess's process for rapidly repairing ironwork by clectric
welding. The Revur Industrielle devoles some considerable
space to showing how admirably this process works when
applicd to the repairing of various iron structures, rails, etc,
that have become damaged by accident, and whirh, owing to
the circumstances of such cases, requited to be very rapidly
repaired because of the traffic.
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STEAM ADNISSION.
1IN

IN the last paper the action of steam on the engine piston was
considered fiom the point of view that when the exhaust valve
opens to allow the steam Lo escape, the pressure in the cylinder
should not be éclor that into which it s to discharge, and should
be only a little above that pressure.  From this way of looking
at the matter, the size of engine required for any given horse
power can be determmed when the speed of engine and pressure
of stemm are also known,

There 1s, however, another aspect of the part of the working
of the steam engine which should not be overlesked. In the
ordinary crank engine, the piston as it moves back and foith in
the oyhinder, has a constantly varying rate of speed, and at each
end of the cylinder the motion stops.  The piston, piston-rod,
cross head and part of the coanecting rod, all partake in this
rest, and change of direction and rate of speed. They are
called the reciprocating parts, and their weight hias much to do
with the smooth working of the engine.

In order that an engine may work smoothly, the bearing sur
faces must fit fairly, and be of such size that when the greatest
pressure is on them, there may still be a film of oil between the
metals, The crank pin is one of the most troublesome parts of
the engine 1t should be furto the bearing in the connecting
tod at every part of the revolution, and all who have had to do
with engines know how diflicult it is to get this, especially when
an engine is being used with steam of high pressure, as only a
very little bending or yicld-
ing of the frame 1s cnough
to make the crank pin out of
truth m its bearmyg.

At the end of the stroke
when steam s sdmitted and
15 at the lughest pressure,
the pressure passes straight
through to the crank pin,
md the pressure an  the
cank pin could be easily
determined were the whole
atiest, but, though the recip-
raenting parts are at rest, the
«tank pwr is not, but 1s mov-
g on n its course at its
regular speed.

The pressure bears on the
1eciprocating parts and some
of it is absorbed in producing
motion in these parts, and
the heavier they are the less the pressure n the crank pin
during part of the strohe. The speed of the rediprocating
parts gradually increases till at about half stroke, it is about
the same as that of the crank pin. The power absorbed by
the reciprocatng parts dunng this ame is cqual to their
weight lifted as many feet high as would be necessary in

order to produce therr velooty by faling. This can be
calculated by the rules relating to the velocity of falling

bodies.

5o soon as the lighest speed has been reached, it at once
begins to slacken until it ceases at the end of the stroke.  Dus-
ing this part of the stroke the reciprocating parts increase the
pressure in the crank pin by the same amounts as they dimin-
1shed 1 in the first part of the stroke, and the heavier they are,
the more they increase this pressure.

By adjusting the weight of the parts for a known pressure and
load, 1t 1s possible to have the engine working with ‘an almost
~onstant pressure on the erank pin.

1t will he found a useful study to take an indicator diagram,
and dividing it into about six parts, calculate the speed of the
reciprocating parts at each point, and their eflect on the pressure
on the crank . If the recipracating parts after balf stioke
are gradually losing speed, why keep up the steam pressure in
the cylinder endeasonng to make them go faster, while the very
constr iction of the engine compels them to go slow 2 Would it
not be better to make the steam pressure so lugh and the re-
ciprocating parts so heavy that the work could Le done in the
first half of the struhe and the exhaust opened almost nme-
diately after half stroke 2

: . l[ll"w'“l
i

Macuing Stior, Epison \WORKS, PETERBOROUGH, ONT.

DETERIORATION IN BOILERS.

** ON¥ very important cause of deterioration in boilers is due to ther
becoming too small to do the work without forcing, so that the pulsations
of 1the engine cause a well mmrked succession of shocks on the botler, which
result in the wenkening of the material."—/onrnal of Commerce, Aug. 23,

1890

The above statement, if true, would be a most alarming une.
Boilers are made of steel or iron plates, and a “ succession of
shocks results in the weakening of material ¥

Railway bridges are also made of steel and iron plates, and
cvery time a train crosses a bridge there is a *succession of
shocks,” and the material ought also to be weakened and n 3
short time the bridge will fall !

Many buildings are now erected with steel girders carrymng
the floors, and every time a man walks across the floor there s
a “succession of shocks,” and if this weakens the material, the
man has only to keep on walking and down will come the
buikding. .

When a metal beam or bar is subjected to a load or v a
shock, there is a tendency to change the form or to bend the
beam. When the load is removed or the shock is over, the
beam will resume its original position unless the strain produced
by the load or shock has been in excess of what is sometimes
termed the elastic limit of strength of the beam. If the strun
be within the elastic limit, it may be repeated,an infinite numbet
of times and yet there will be no evidence of any weakening of
the material, but if it be in excess of the elastic limit, it has only
to be repeated a sufficicnt number of times to break the beam,

However, there is another
teature of the action of the
metal which must not be
overlooked. [Itis that the
limit of elasticity is not con
stant tnroughout the suc.
cession of shocks required
to break the beam. After
the load has been several
times applied and removed,
it is found that a greater
weight is required to pro-
duce the same amount of
bending ; that 1s, the limu
of elasticity has been m-
~creased. It is, however, a
question whether or not the
safety of the beam has been
increased. ’
In the case of a steam
boiler, it will be more intel-
ligivle if a definite example be considered. Let the boiler be
sty mches in diameter and made of steel plates 5-16 inch
thick, double rivetted in longitudinal seams, and carrying a
steam pressure of 120 lbs. per sq. inch, what is the strain upon
the metal?  Is it below or above the elastic limit of the metal ¢

The weakest part of the sheli 1s the nvetted jont, but at that
point the limit of strength is not the tensile strength but the
sheanng strength of the rivets, and of the metal between the
rivet holes. The strain produced on the metal of a shell sixty
inches diameter'and 3-16 inch thick, 120 Ibs. pressure, will be
equal to about 11,520 pounds per sq. inch. The strength of
boiler steel may be taken at 60,000 pounds, and the elastic limut
at certainly not less than 25,000 pounds, so that to produce a
strain equal to the elastic limit, the steam pressure would
require to be about 260 pounds per square inch. The ordinary
working pressure is not in excess of 120 pounds, and it must be
a very unusual and remarkable avrangement of engine the pulsa-
tions of which could possibly produce a “succession of shocks °
of sufficient force to raise that pressure to the amount necessary
to affect the strength of the metal,

Engincers in charge of steam boilers and engines have
troubles cnough to contend with in keeping things right, without
gving their nerves a “ succession of shocks * over the idea that
every stioke of the engine is weakening the plates of the boiler.

Mann Bros., clectricians, Montreal, suffered a slight loss by fire on the
27th inst,
Mr. Westhead, engineer of the McClary Mfg. Co. s works at London.

was severly injured a few days ago, by being siruck by the fly wheel, He
is recovering.

PR
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THE MONTREAL CONVENTION.

Tue formal opening of the fourteenth semi-aunual Conven-
of the National Electric Light Assuciation of the United States
took place at the Windsor Hotel, Montreal, at 3 o'clock on
Monday, the 7th of Sept.  ‘The attendance, which included a
number of ladies, is said to have been the largest which ever
assembled under similar auspices.

‘The presihing officers chiur was occupied by Mr, Huntley, of
Bufiato, President of the Association.

A cordial welcome was extended to the delegates on behalf of
the oty of Montreal by Prof. Bovey, Chairman of the Citizens’
Executive Committee, Mayor McShane, Sir Donald A. Smath,
sn J. W. Dawson, principal of McGill University, Alderman
\Wm. Clendenning, ex-Mayor Beaugrand and Alderman Cun-
ningham.

sir Donald Stmth, in Ins remarks, said he was * one of those
who believe that a mecting of the people of different countries,
and especially those who are neighbors, as we are, and have
such constant and such great relations with each other in trade
and m every respect, cannot but clear away many of those
cobwebs and many of those ideas which we have had each of
the other and which were entirely erroneous.”

President Huntley, in his reply said :  * For the first time in
s history the National Electric Light Association meets on
other than its native soil.  Yet even in so doing it but adds new
evidence to the feehng n the breast of every clectnician, that

s art is foremost among the influences tending to promote
human intercourse and break down the walls of separation,”
anu he added, “If the eamest and practial quality of our
deahings with the great (ﬂl\xestions of electricity shall in any wise
sumulate electrical work in Canada, and lead to the electrical
utilization of its great water powers and coual beds, in light,
locumotion power and heating, we trust it will be accepted as at
least sume shght acknowledgement of the manner in which we
have been so generously greeted.”

t.eneral Knapp, U.'S. consul, Judge Armstrong and Mr.
Erwstus Wiman, also responded. The latter, among other
things, said. “1 doubt if any system in the world is more
pesteet than the system of telephones in Montreal and Toronto.
1 doubt 1f any city in the United States has such a development
of that marvelous instrument as those two cities have. As to
the telegraph service, somewhat connected with itas I am, 1
bedwne I may say that there is a larger mileage of wire, a greater
number of o.Gces and a greater number of messages transmitted
m proportivn to the population in Canada than in any other
country in the world taking distance into consideration ; so
that in telephony and telegraphy electricity has found, on this
wuntinent, in this Canada of ours, its greatest development. |
would hke to say to Canadians, though, that in certain things in
the United States a greater progress has been made than here,
and that is one idea I had in asking to speak to you to-day,
namely, that 1 should draw your attention to the marvelous
growth in the United States of the use of electricity in the street
rmlway. It scems to me that no one thing has grown with
such rapidity as the value of real estate wherever there has been
an clectric railway introduced. * * I want toimpress on
my friends in Canada the advantage that the electric system
has in the transwmission of power. I was in Boston on Friday
and stood in one station which has a capacity of 20,000 horse
poser. 1t seems to me I do my daty as a former ciuzen of this
place and still somewhat interested init, in drawing the attention
of the residents here to the fact that they possess the potentials
of power almost beyond any city in the world. In the great
rapids, above them and below them, are forces which, if applied
by electnicity, would be of the greatest advantage. 1 know of
no city that has such enormous facilities for the creation of
clectricity as this city has. 1 know of no place in which power
can be transmitted so perfectly and completely as in this city,
su that a delicate wire running over & house might work a fan
in « sick room, and in the next block might lift a trip hammer ;
so that i sewing machine, or half a dozen ot them, or fifty of
them, or a factory, could be run from the St. Lawrence and
Ouawa by the transmission of this power. An optician might
»rind the most delicate piece of glass in a small lathe before
Lum, and even the running of a sewing machine and the rocking
uf a cradle might all be done by clectricity. * ¥ * So far
as the city iself is concerned, 1 have the belief that your pres-
ence here will stimulate and draw attention to this question ot
not only having every street equipped with _clectric railroads,
Lut making every ripple on the rapids contribute to the wealth
uf the city. [ cannot but think that the great progress that
ciectnecity has made and your presence here will bring popular
thought and popular opinion to bear on this question of the use
of this tremendous force that lies now idle, so far as its trans-
msssion is concerned.  If that should occur, it would all be
auributable to the fact that the National Electric Light
Association held its mecting in the ety of Montreal. Montreal
has facilities for manufacturing greater than any other city in
the world. It*has got raw material at its hands; it has got

the cheapest and the best labor; it neerds only the touch of
electricity to make it the greatest city and this the greatest
country under the sun.”

President Huntley delivered the followmg address :

My predecessors in this chair have scen the associntion advance in
strength and worth, outliving trinls and victssitudes, to emerge on a wider,
lurger field of uselulness and opportumty. 1 do not behiese that there 1»
another fndustry in the world wlnch has passed. through such quick stages
of evolution as ours, and become so soon established in popular favor and
Fcncm] prosperity,  But we must not assume that because electric hghung
has set its feet upon the rock and laid its deep foundations, nothing wore
remains to be done save pursue the policy and practice of the past.  Onthe
contrny, I deem it necessary to say heee that my own responsibilities as a
central station manager compel me, as never before, to he watchful of the
tendency of conditions and inventions fn the art, so that Lmay in any degree
profit from my own hard won expericnce, I, as central station men, we
are to secure adequate return on the investiment committed to our care, it
becomes us in every way to study closely all the adeas that will gave higher
efliciency of plant and higher cconomy in operation.  There was a time
when some of us expected to grow rich out of abnormal prices,  ‘l'o-day
there is not one of us who does not know that his hopes of dividends lic

wholly in the skill with which the best business atality amd the svundest .

enginezring are applied to the work in hand.

I take it that it 1s now pretty well recognized among intelligent station

managers that the day has passed when they can haut themselves to one

class of services or apparatus to the exclusion of all others. ‘1o obtain the
fullest ineasure of sucess and the largest return from the capital invested,
they must be ready to supply any demand made upon them, as a result,
the successful station, even to.day is gm(hmll{ assuming a composite char-
acter,  This compositeness is manifesting itself first in the varicty of appar-
atus, as a result of the selection of the machines best adapted to a given
class of wotk, and ndependent of any particu’ar system ne cannot help
seeing in this change from early practice n step toward increasing efticiency
of station opcnttion, as wellas a good reactive effect upon the manufacturers
of apparatus, who are thus all placed oti @ common basis of competition
But besides 8 compositeness in detail, signs are not wanting that no vne
method of distnibution from a cenral station can, 1 the large matonty of
cases, be adequate to the demands that are made upon us, and that to mect
them in a manner to insure a profitable business requeres a flexibility and
variety 1in methods of distribution, the full extent of which 1s to-day hardly
recugnized, ‘1o reach the full it of usefulness the central stauon should
avail itself of incthods which, 1 believe will finally resolve themselves into
what may be called the ** zone system ™ of distribution.

‘The 1dea embodied i this zone system can best be explamed, perhaps,
by taking a concrete, practical example, and for this purpose the present
occasion makes the ity of Montreal an anteresting one,  Setung aside for
the mument the possibility and ever, the probatihity of the transmission of
clectrical energy to the city from the power obtained at the Lachine rapids,
we will nssume a station crected at the water front of the harbor, 1t will, 1
believe, be granted that up to within a distance of one-thlrd nule rachus, the
threc-wire low tenston direct ctrrent system of distnbution answers fuily
cvery requirement of sunplicity and economy, and hence i, with the station
asacentre, we draw a arde having a radius of orc third nule, we shall
have a ** zone ™ supplicd in the most economical manner for every Jass of
light and power apparatus now familiar to us.

Coming to the distncts beyond the first zone, we are necessartly obliged
to have recourse to higher potentials for the feeders, and the selection of the
proper patential 1s a matter of simple calculation.  We may, for the sake
ot this argument, call it s00 volts,  Conunwing on in this way, in steps of
500 volts, successive zones, half a mile across. might extend, In the aggre®
gate, to several miles without reaching the limis of potentials ivhich bave
been found to be perfectly feasible in practice.

In the example no 1eference has been nude to the nature of the current

cemplored or to the method of local distribution.  Evidently we may readily
resort to the alternatung system, employing converters to reduce or rase the
potential.  Perhaps some of our new school of electrical engineers will show
us how to use the same circuits for both alternating and direct currents,

Iint, whatever system is cmployed, | deemy & proper to record here my
conviction that the most economical way to distribute the current to the
consumers at the point of delivery is by low pressure conductors, in contra-
distinction to the plan now generally in vogue of gwving each customer a
conventer of his own of, in the direct system, a separate motor dynameo. 1
need not here eniarge upon the train of reasoning which has led me to this
conciusion, but I may remark that I am strengthened “herein by my own
experience 1in Buffalo, where we are now troducing gradually 200 hight
converters and replacing the smaller ones heretofore employed.  Nordowe
propose to stop there, but exp... to install converters of still higher capacity,
distnbuting the current to a number of customers by low pressure mams
centering at the largre converters,  As addressing myself to practical men,
I need not refer to the fact that it costs practically no more labor, &c., to!
put up a 200 hight converter than it does a 1o hight, while the imitial cost
per light is less in the case of the larger converter.  In these conclusions ;’
am only recommending for large Amaican arcas what, I behieve, 1s recoge
nized abroad by Ferranti and others, whose work, ke our own, will eventu-
ally lead to the cstablishment of large converter sub-stations from which low
tension wires will supply the surrounding districts, '

‘The allusion made to the inotor<dynamo system for converting the direct
current from high to low potential may to some appear nothing more than
the ating of a possible method 1n view of the existence of the alicrnaung
system, well tried and ready at hand.  But without wistung in the lcast to
detract from the merits of this system, which has probably done more to,
popularize electricity than any other, I canuot, as a practical man, conceal!
from myself the fact that, taking everything into consideration, the low
tension direct current system of distnbution is the most flexible within its |
area, and serves the greatest vanety of purposes. 1 do not think that any |
one can successfully contradict the assertion that to say no other system can,
with equal efficiency, take care of a. ¢ and incandescent lamps, motors, large
and small, storage batteries, clectric heaters, &c.

In making this statement 1 desire to be understood as referting to the
present condition of the art, the only condition which, as practical men, we
ought to consider 1n matters of this kind , but T hope the time will soon
come when the samic can be said of the alternaung system.  There are sull
other methods which suggest themselves, by which the ** zone " ystem
could be cifectively carried out, but those indicated are sufficient to w.cmon
strate the idea I have endeavored to convry.

After the intelligent station manager has decided upon the nature of his
apparatus and the imtial capacity of his station, his most important con:
sideration 1s the allowance to be made for future growth,  Look back, some
of you, and recall the mnstakss made, but which were brought about by the
enormously rapid growth of the industry I newd not go out of my own
expericnce for such an example.  Less than two apd a half years ago we
crected in Buffalo a new station considered far too large for cven the most
extended future growth, Somc of my collcagucs shook their heads.  Yet

e -
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(AL v Jt\’ Ao lrng hed o ats fuiiest cajrnaly, and provimun wall svie
hiave to be made for more facilities.

Svhat, then, may be asked, shail we deternine upon as the untt tme hnat
of growth for winch provision shuulld be made 2 Shail we build our stations
auﬁlclcull} latge to take aire of the demands of five, or ten, or twetity years
hence?  This is n mtost serfous question, wnd one to my wind as important
an the selevilun of the propes station apparatus itse!f 1 note the erection
of several stations abroad. and some here, designed to supply the demands
some 15 of 20 years hence. Wathowt wisting i any way to detrat from
the laudable caterprac and fath culnted by the prumoters of these stations,
a calin survey of the past. present and probably future conthition of the art
leads me to believe that the setting of 30 lung a ume himit as 15 or 20 years
Is inadvisable. 1 need not remind you in detail of the changes in methods
ani apparatus which heve been effected during the Inst five years, by which
the efficiency and output of vur stations have been increased,  And if to
this we at! the fact that already new miethods, such as those pointed out by
Mr. ‘Tesl> may at any time fncrcxlsc the present lamp capacity of our
stations tive and tentond, | tiink we may be justified :n placing five years as
the bt of timc, to make provisivn b yond whch may wvolve expenditares,
the benefit of which may not be realized.

These are matters we are endeavoring te settle for ourselves. 1t is to our
interest to settle them So oo, with the underground question . but there
we have giatutous advice, assistance and abuse to such an extent that less
progress s made than @ any sther part of the work, Ve all want to put
wut wacy anderground where the numbes s su great as to thake them un
sightly or unw iz-hllv and nota few of us have been parties to experiments now
written off to profit and foss,  As soon asthe tme armives when every house
has fts wiung as a matter of course, just as now 1t has piping for water and
gas, it will be a comparatinely casy matter to lay down comprehensive
underground systems. But at the present tume the customers for current
are saaitered and not wontunuous,  The man with enterprise envugh to take
electric light and power soon moves into a largerstore.  His successor does
not want the service, but gropes atong with kerosene or spofls s goods
with gas,  Lutting out dinusad anderground scrvices s an added oisk and
cxpense  and ten lights could be installed on overhead circuits for ten
dollars, where with underground the cost would be fifty. It follows that in
any wty -Bufaly, for example -weshall aut make one underground con.
nection, where with overhead wires we shall have made twenty.  Now, are
the public or are we the grearer dosers ¢ Lhe public, 1 think, It s as
sinasviable o mustinstaines to dumamt undagiound wires as it s tu
expect every milroad to make every crossing above or below grade.  But
for our overhead wires, America would not be lo-d.tr the great land that it
o of cleutnnas wamphs , and, whibe 1 haa with debght every advancein the
solution of the underground probdum, T hope lung to gladden my eyes with
the sight of a pole welt set and a wire well strung,

Anuther atrnng, question of the hour o that of munapal ownership,
Now, it hus been taken for gmnted hat electric light men are against this
plan, wooth and nasl,  How absurd that notion 151 Because we represent
the sattst duvaivpanent ¢ msentivn and industry, we certamly do not forfent
wul pride as ctizens, nor fuse vut snterest m the advance of social science.
It would,  fact, be difticult to find a more progressive, well known body of
men in Ametica to day than they who have put their money and eneries
into clectrie lighting. " ‘They are neither crusty nor cranky  But when any
movement bas been stuted for the betterment of the commumties 1 winch
they dive, sume of thun hase been at s bead. Now, s 1t strange that such
men should abject to the . onfiscation of the properties they have built up
and that arc beginning to pay 2 1s i stemoge that they should ask for these
new theonics in social coonomy to be tried on something else first2 Many
of them have grave doubts as'to the aceuracy of the figures that are sup
posed to prove that mumeipal plants pay.  Others of us have great objec-
Lon Lo any taxatan, e juceeds of wheh are to sct the mumapahty up m
a commercial business  others amin believe that the best n-suils are
reached tn an ndustry when s freest from political influences and is left
tu the aphfting and perecting tmpulses of sdividual enterprise.

! believe that the most conclusive answer we can make 1o the suphistlcat.
od arguments of an ill disgulserl secialism, presenting itself in this municipal
ownenship sehieme, 15 to mive the very best service possible at the Jowest
nates compatible with fair profit.  Some of the prices we now obtain are so
low as to exclude any profit at all, especially when repairs and reconstruction
ar vonsndered.  But here agam we may help oursehves out by native wit,
Every company in the ranks of this assuciation ought to ascertain for jtsell
/Rt regular intervals just how it stands as an industry A good deal of
apparmtus in use is decidedly inefficient,  Overhaul it. ~ If necessary, throw
It out and put in better, Abose all, adopt a good system of hook- eeping.
Electric light securities are to.day far from enjoying the esteem in financial
citcles that they deserve.  This is due in a measure to speculative investment
and to uver capitaheation  the past. But it s also attnbutabie very often
to the poor system of accounts employed, and 1 am glad to see the subject
thus recaving attention. 1T we know what our current costs, we know what
we can sell it for, and unless that information 1s obtainable from our office
books, engineering will go for naught and capital required for new work
will stand aloof,

In comtasion 1 would arge that the assuaation determune upon meeting
only once n year  Even if it were not impossible 10 recover in six months
from such overwhelnung hospitality aswe an: now thercapients of, 1 beheve
that the Umne has gunc by when haff yearly mccungs were necessary,  Unce
in twelve months is often enough for usto come together for the comparison
of our expeniences and the report of further refinements 1n the detail of the
snlustey. The mere tact that frequent reunions are no tongter necessary 1
in itsell a hopeful sign for it tells of stable and settled conditions and of
ncll\-lldh:i that now require our preseice at home pretty mwuch the year
around,

Gentlemen. I thauk you for your attention, and I trust that your delibera
twons 1n the coming week wil; be charactenized by the same carnestness
which !):u 9mkcd them in the past.

Invitations were received nnd accepted to visit the museum
of McGall Umiversity, the Montreal Ant Gallery, the works of
the Quebee & Levis Electric Light Co,, and take a trip down the
Lachine Rapds.  The Convention reassembled at 10 a.m. on
Tuesday, and recened a 1eport from a Committee on the revision
of the coustitution, recommending that no changes be made in it

A discussion followed on a motion by Mr. Weeks that the
Committee on relations between parent and sub-companics be
mnstructed to formulate a definite plan of procedure for the
protection of central station companics, and to prepare the
necessary articles of agreement, and report the same to the
As3SOCiation in eacutine scssion at its next Convention.

The Commtice on duta presented a partial report and asked
pennission to continue its labvury, which was granted. The
concluding paragraph of the partial report referred to, states ;
“One electric company has fuund it advantageous to make a

thutough testofall the leading steam engmes and boilers otiereq
for this purpose  Our organization offers great advantages ver
individual or corporate enterprises in this dircction.  We have
almost every type of equipment in use, and it only remains o
record the performances to make the advantage of membership
in this organizition as apparent from a purely financial basis us
it now is an the basis of education and social enjoyment

Mr Hornsby, representing the World's Columf’)ixm Expositinn,
as Sceretary of the Department of Electricity, reported wha
had been (ior.c and 1s propoesed to be done to rendei that
Department interesting and instiuctive.

Mr, Francisco read a report on underground conduts,

The business sessions on Wednesday and Thursday were
devoted to the reading and discussion of papers.

The Secrtary’s report, presemted on Friday, showed an
nurease in membership from 172 10 220, The report suggested
that the Commiittee on data be increased in its membership and

that the collection and_distribution among members of impor-

unt facts, figures and details relating to the farnishing of light, ,
heat and power be carried out systematically and persistemly
throughout the year. )

Dr. Mason offered the following resolutions, which were
unanimously adopted by a vising vote *

‘The National Electric Light Association, assembled in Montreal, at the
close of its sessiun  desires to put upon record its apprecration of the iy
tinguished honor shown it by the Dununion of Canada i the presence of
His Excellency, Lord Stanley of Preston, Governor-General of the
Dominion ,

Of the large-hearted huspitality of the uty of Montreal,
m:mly praceful acts, official and individual ;

Of the ureless mdustry of the Citizens Exccutwe Commmittee, whose
eflorts have carried to completion the most suceessful meeting i the istury
of this body ;

Ot the grand work done by the Lommttee on Exhibits, ssuing i an
*xhibitiun of great cducatunal salue calealated to develop a larger appe.
cimilon of the flexibility of clectricity, and its wide adaption to human
necds ¢

Of the chwus liberality of Mctatl College, which has lent the cred
dignity of its name and the personal mfluence and labor of s officials w
the success of our meetings :

T'o the press of the city, whose extensne and fur reports of our mectings
hiuve extended our influence

To the rulway companies for their lib+ml reduction in fares, and to the
Windsut Hotel management, where as guests we have found a hsme,

Kesolved. That the above minutes be placed on the records of the Asso-
ciation, and a certified copy thereof be sent to 1he vanious bodics mentionedd,

The following resalution was also adopted :

Resolved, That a vole of thanks be tendered J, L Gulick for the efficent
md successful management of the exhibition now being held ander the
auspices of this Association, the largest ever held on this continent,

And that the Sceretary be directed to have this resolutien engrossed and
presented to Mr., Gulick.

On motion of Mr. Scely, seconded by Dr. Mason, a vote of
thanks was extended to Luther Stiermger and Allan R. Fonte

Fredenic Nicholls, M. D. Law and A. M. Young were clected
members of the executive commuttee of the third class.

Dr, Mason gave natice of the following amendment to the®
constitution -that in the first article the word * International”
be substituted for the word National, so that the title of the
Assaciation would be the International Electric Light Associa. *
tion.

Buffalo was sclected as the place for holding the February
meeting of the Association,

The Convention then adjourned.

evidenced by

NOTES.
. Messrs. Robt. Mitchell & Co,, of Montreal, made an interest-
ing display of artistic fixtures.

The Royal Electric Co. supplicd power for a nuinber of the
exhibitors, but did not make a display of their goods.

The men of the closing banguet was very much below the
standard, and the same can be said of some of the waiters.

Messrs. Robin & Sadler’s exhibit of leather belts manufac-
tured for the Royal Electric Co., attracted considerable attention.

A miniature model of Dansereau’s electric wire_subway,
recently illustrated in the ELECTRICAL NEWS, was exhibited by
the inventor.

Mr. J. Fitzgerald, of Mentreal, displayed combination gasand
clectric fixtures to which were attached the universal bracket
Joint, of which he is the inventor.

Prof. Bovey’s little davghter pressed the magic button by
which the clectric current was switched ;on and the machinery
and lunps in the exhibition set in operation.

The Toronto Construction and Electrical Supply Co. had a
large and interesting exhibit, in charge of Mr. Nicholls, the
manager, and his assistants Messrs. G. C. Stanvard and A. J.
Christic.

T. W. Ness, of Montreal, displayed in attractive form 2
variety of clectrical novelties and supplics, including telephones
for attaching to office desks, and a sewing machine operated by
an clectric motor.

.. The most prominent subject of remark was the royal hospital-
ity of the citizens of Montreal. Never in the history of the
Assouation have the delegates to a convention been so elegant-

Ay entertaned.— Electrical Rewewo.

To General L. H. Bainey, -Manager ot the exhibation, and

/
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Mi. ;. L Gulick, Chairman of the Exhibit Commitice, isduc the
ciedit of reducing the amount of “friction” in connection  with
the running of the exhibition to i minimum.  ‘There were few,
if any, *“hot boxes.”

Lhe Donnmon Wire Mfg, Co,, of Montreal, had an attrcuve
evint to the left of the mam entrance, conmsung of galvanmired
teie poatph andd lclcphm_lc wire, hard and soft diawn copper wires
aml <tay wire, brass wire, iron and steel wire in bright, anncaled,
galvanized and tinned.

‘The Ball Electric Light Co, was a little late in arriving, but
then exlubit under the skdful management of Mr. W. AL Johu-
ston and his assistants was soon put i order,  The exlnbnt
cminaed 4 ampere double armature are light machines, Bern
stee incandescent Tunps, Wenstrom generators and motors,
andd a general line of supplies. .

‘The word * Phillips,” composed ot 16 candle power incandes-
cent lamps, surmounted the exhibit of wires and cables by the
Eugene Phillips  Electrical Works, of Montieal.  Mr, John
Canoll, manager of the Company, was one of the most adtive
pLsuRages in connection with the exhibition and Convention,

The Canadian District of the Edison General Electric Co.
accupied by far the greatest mmount of space allotted to any
cshibitor. 1t was conspicuously located 1 the centre of the
vuding.  Mr. Batr, distiict. manager, assisted by Mo WO,
Bremet, district engineer, and Mo W, R, Rosenstengle, repre
senied the Company’s interests.

The Fort Wayne Electric Co. was represented by its Cana
dian agent, Mr. WL J, Morrison,  The Company had a very
handsome exhibit, consisting of a 730 light, compound wound
atternator and a 15 light are machine, operated by 1two Armung-
wn & Sums engines located in the Windsor Hotel Duning the
ealubition, Mr. Morrison booked an order for a 6o light plant.

The Dlectrical Age with becoming modesty isserts that “a
greater number of those present took more interest in the daily
cdiion of the Electrical Age than in any other one thiny that
brought them to Montreal.”  Wath not less becoming modesty
it may be said that the Convention Number of the CaANADIAN
E1bTRICAL NEWS, of which several hundred copies were
juthciously distributed at the Convention, met with a very
favorable reception. :

About fifty of the delegates paid a visit to the city of Quebec
on saturday, under the prlotage of Mr. A, J. Cornvean and Mr.
Mobr, of the Quebee Eledtnie Light Coo A very pleasant tune
aas spent in viewing the many poin's of interest, including the
wonuerful falls of Montmorency, and the lighting station which
teceives its power from the falls.  On behalf of his friends in the
National Assocation, Messrs. W. J. Mornison, A, F, Mason and
W. J. Hammer presented Mr. Cormneau with o gold headed
waie, accompanied by a letter eapressive of appreciation of his
cfionts on behalf of the pleasure of the visitors.

HINTS TO ENGINEERS.
By ** EXPERIENCE ™

ToERE are engineers who are engineers, and engineers who
are not.  Suppose, for instance, we take a walk around town a
livle to see some of the steam plants.  We walk into an engine
room, the floor of which is covered with oil and grease, with
waste packing, wrenches, etc., lying all around the place.

Next we take stock of the engine, that is, what we can see of
her, for steam is leaking out of cvery joint, and she is in such a
filthy condition, that one cannot discern the (that once was)
bright part of the motions from the frame.  Along comes the
engineer, and e will be in keeping with his surroundings, and
will very likely launch out in something after this style.  “Pretty
dirty lole this, ain’t it?  Oh, well, it suits the boss, and you can
bet your life it will suit me.  If he don't care, I don't see why 1
<hould.” And so this engineer goes on week in and week out ;
all he looks forward to is shutting-down time and pay night, and
in 100 many cases, a pleatiful supply of bad whiskey.

Now for the better side of things. We will suppose that for
some reason or other the aforesaid engineer leaves this job and
another man comes on to take charge.  Now this man, being a
go-ahead kind of fellow, takes stock of the place, and sees what
a filthy state things are in, and makes up his mind to go to work
and clean up.  He goes to his employer and asks for an order
on the supply man for some waste. Instead of receiving the
order he gets something after this style:  “What do you want
waste for?  The engineer who preceded you did not want any,
and I don't see why you should.”

Now just at tlus timeis where this man scores a point.  Instead
of swiking around, and saying, * O, well, let her rip,” he goes
home and asks his wifc for some cld rags {some men have bought
waste themselves ; the writer himself has, and to-day docs not
Junk he lost a cent by so doing), and commences to clean up
his machinery, boiler fronts, and the windows around the engine

room, through which hule hght has pencuated for many o
day, bemg excluded by« tluek coat of dust and dut on both
sides,

AMier he has got so far, he turns his attention to the engine
raum loor, amd soapres up the ditt and grcase and ginves it a
thutaugh scrubbang with water and soda or dye.

By tns e, things are begmning to look somewhat unproved.
Bye and bye the boss comes along, and very often he will take
in the situation at a glance and think to himself  *So this isthe
Kind of man heis. Wl now, that s an amproseent, and 1
stess we will have to give hun some encouraguuent -

It is possible he may say something aftes tlus fashion ,  * Oh,
by the way, engineer, you were speaking about getting some
waste the other day. If you will call at the oftice, 1 will leave
an order there for you to get some.”

Of course Tam anate that there are some steam useis who do
not care how their plants are run - whether they are kept clein
or dirty --and this kind of employer never gives a thought as to
whether lns boiler s evaporatmyg a fair amount of water i pro
portion to the quantity of fuel consumed.  Such trifling affuirs
as these never bother i, because he is satisfied of he can heep
his machinery running all day, and can manage to get a man to
run his steam plant at a wage less than a common laborer.  He
has not common sense enough to sce a goodly part of what
should be his profits are going off up the smokestack, and thiough
leaks, pistons and valves in the engaines But if we take paitieu
lar notice, we shall, as a rule nowadays, tind an cmployer of
abue stamp, and an engineer bike the fist menuoned i s
article, m the same estabhshment, and 1t 15 nght thatat should
be so. Thank goodness, this kind of cnployer and enygincer are
getiing more scarce every year.

The coming successful engineer s the careful, thinking, studi-
ous man, who takes a pride m lus engime and boiler room, and
who wakes the best use of his spare time in study ng up elec-
tricity, for this is a subject that the engineer will have to tackle
souuet on later. Even now, the dynamo has found its way mto
thany engine suotis i out factonics, and who but the engineer
should be called upon to care for it.

Do not get disheartened because your employer does not
apprediate your offorts to heep your plant cdean and in goud
otdur, but sather stonve all the more, becaase, of he does not
apprecite your [abor some one else wall, and your plant will be
talked about atound town, and bye and bye some firm will be
putting in a large and expensive plant, and a good many en-
gincers willbe after the situation.  “The first thing you know, you
will be appomeed, and all the other fellows will wonder how they
gotleft. The fact was the firm were puting in an expensive
plant, and they wanted a man to take charge of it who would take
as much pride w at asaf it was his own property.  They had
scen and heard from others how clean and nice you kept your
plant, and what an interest you took in your work at Messrs. So
and So’s, and they decided to enpage you and were willing to
pay you good wages wnto the bargain.

Now who will contradhict me when I say that in such an m-
stance a man 1s well repaud for the eatra interest he bas taken in
his work. Such instances are uccurring all the ume.  The go-
ahead engineer is at the top of the ladder every time, and will
remaun there, while the dirty, careless and intemperate engineer
will go down from the fine, antomatic cut-off to the small, hoist-
my and portable engine, ind sometimes to the pick and shovel
On the other hand, the youny engineer who starts on the small
hoisting engine may by petseverance, good sense and ** sand,”
obtaun charge of the large plant and secure the largest salary.

The motto for every engincer should be * take an interest in
your plant, be sober, steady and mdustrious ; post yourself on
all the latest improvements in your business, and your day will
surely come ; nothing can hinderit.”  ‘The main thing 15 to be
ready to take your chance when the time comes.

‘T'he Electric and Mimng Co, has been organized at Oitawa, and is
scching incorporation from Parliament.

The Dighy Electric Ce. has recently been organized at Dighy, Nowa
Scotin, with 2 capital stock of §7,000.  Mr. H. A, . Snuth is superinten-
dent and clectncian,  “Fhe capaaty of the station 1s 600 incandescents,  1n
use, 300 commerctal incandescents, 20 public street incandescents.  The
cumpany has two mmiles of sticet ancuits,
a few days.

1he plant will be an operauon in
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NOTES ON THE DESIGN OF MULTIPOLAR DYNAMOS.
t Contimund from Anugnst Number )

HaviNe discussed the design of ultipolar machines as
influenced by hath theary and prictice, it remains to coaclude
this cammuniratian by ralling attentian to some of the ordinary
farmg af multspalae fields  The double wrught imn horseshoe
“Fig 4 1 not very frequently used, being rather costly ; but a
similir machme with magnets of rast iron, was lately made by my
firm for the Nananal [ine 8§ Amerien The annature core in
this case was formed by winding square anncaled iron wires on
a gun-metal flanged cylinder.  The winding was of the Gramme

FiG, 7
type, and the machme was coupled direct to an inverted engine,
This design, introduced by Gramme in 186y, generally gives
place to the armagement shown in Fig. 5, a form designed by
the same inventor in 1883, and since adopted for cylinder-wound
armatures by many makers, iucluding Mr. Jasper, in Belgium,
Mr. Brown, of the (Erlikon Waiks, in Switzerland, and Messrs.
Patterson and Cooper, in England,  Lately Mr. Knapp has used
the same form for six and cight-pole machines with drum arma-
tures, ‘The magnets and octagonal yoke in ‘Fig. 5 are of cast
iron in two picces, the lower limbs, the bottom half of the yoke
ring and bed plate bemy one casting, and the top limbs and
upper part of the yoke beny another. Fig. 6 represents a
sumlar field . which the magnet coies are of wrought iron,
fitted with cast wron pole picces, as used by Mr. Knapp n the

FiG. 8.

machines above mentioned.  The decision as to whether cast
tron or wrought 1ron should be used is arnved at in a very simple
manner—by companng the excess of copper required on one
hand with the extra machining required on the other.

It will be observed that in the designs Figs. 5 and 6 the yokes
are considerably longer than thase shown in Fig. 4, and the

N

weight of the former, if made of the same matenal, would te,
roughly, twice that of the latter, though even then the complete
magnet system would be but 75 per cent, of the weightof Fig, 3.
The yokes being of cast irun, however, the system really comes
about 20 per cent. heavier than Fig, 3, the less expensne
character of the material compensaung, of course, for e
increased weight,

All these are examples of single magnetic arcuits, where e
lines of force from cach pole remain undivded m their patns

FiG, 9,

through the magnetizing coils ; but in Figs. 7 and 8 are shown
examples of docble magnctic circuits, in which the lines fron:
cach pole take two paths through separate coils.  Fig. 7is a type
of magnet used by Sautter- Lemmonier, of Paris, for Gramme-
wound armatures, and by Cucnod-Sautter, of Geneve, for arma-
tures having a Siemens winding as modificd by Thury. The
magnetizing coils arc wound upon the parts of the system con-
stitwting in Fig. 6 the yokes, and a greater amount of copper is
in consequence required. It looks at first sight as if the weight
of copper was not very different in the two types, but in this
respect appearances are deceptive, for, as a matter of fact, the
field of a four-pole machine made according to Fig. 7 would
require about 125 per cent. more copper than if made according
to Fig. 6. 1t will be abserved, however, that the magnet cores
and pole picces, which iare made throughout of the softest
wrought iron, are very light. In Fig. 8 the magnets are a series

Fic, 10,

of wrought iron bars lying parallel to the amaturg, each fitted
with a cast pole piece in the middle of its length, and having two
magnetizing coils, onc on each side of this picce. It is a struc-
ture which ay be frequently met with, though not precisely in
the form shown, and the observations regarding the copper made
with reference o0 Fig. 7 apoly equally here.

The cost of a four-pole machine is approximately represented
by the cost of a couple of two-pole machines of the same
cfficiency, which give each half the output at twice the speed;
the cost of a six-pole by that of three two-pole machines which
give onie-third of the output at three times the speed, and so on.

For comparison, the fields must be in both the multipolar
<
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ma mnes and two-pole machines of the same charactes  that s,
with single or double magnetic circuits.

1 he ficlds of alternators miay be sinlarly divided wto those
having smgle and those having double magneuc ciraunts , the
former requinng, as m the ficlds of direct corrent machines,
w0 less copper than the latter. Among those haviny single-
magnetic circuits are the machines of Sicmens, Ferranti, Elwell,
Mordey, Westinghouse, Parker, Pateison and Cooper. Mr.
hnapp possesses the distinction of having the only alternator
with double magnetic circuits.  The © Phasnix ™ alternator, shown
m Figs. 9 and 10, possesses some features which may be of
interest, as illustrating the way in which the commercial aspect
of designing has to be considered,  The yoke-ring is of cast iron,
bt the magnets are of tooled wrought iton, shaped as shown.
It the magnets had a breadth cqual all the way up to the length
of the armature core, they might as well have been of cast iron,
for the little advantage consequent on the reduction of copper
obtamed by narrowing them would not have paid for the extra
work in tooling wrought iron.  But when we reduce the breadth
where the magnetizing coils are, as shown, we at once diminish
the copper on the ficlds by Go per cent., greatly reduce the leak.
age area, and get a good balance after paying for extra tooling.
‘The machine, as will be seen, has 12 radial magnets, and there
arc on the armature six flat coils, each equal to three times the
width of the magnet cores, and laid on the periphery with aspace
cqual to the core between them.

1 he length of the paper prohibits me from dealing with many
special types of machines, to which, however, all the reasoning
here used may be applied without difficulty,

ANNUAL CONVENTION OF THE C. A. S. E.

'i1i; second annual Convention of the Canadian Association
of Stationary Engineers assembled in Shaftesbury Hall, Toronto,
on Sept. 15th, the president, A, M. Wickens, in the chair
There were present, vice-president, Mackie 3 secretary, G. C.
Mooring ; treasurer, Wm. Sutton ; conductor, A, Ames.

‘The following delegates were in attendance : Bros. Heal and
Edkins, Toronto ; Bro. Thos. Ryan, Montreal, (2 votes); Bros,
Nash and Langdon, Hamilton; DBro. Buate, Stratford; Bro.
Gieo. Mooring, Brandon. The minutes of the last Convention
having been read and confirmed, the president’s annual message
followed.

Reports of the sccrctary and treasurer were read and
referred to the Auditing Committee.

Brus. Ames and Dickinson reported, recommending that the
property of the Association, consisting of charters, stercotype
plates, etc., valued at $76.35, be paid for by a special pro rata
levy. The report was adopted.

The following Committees were appointed : On “Constitu-
von,” Bros. Ryan, Heal and Mackic ; on “ Good of the Order,”
Bios. Ames, Nash and Sutton; on “Ways and Means and
Auditors,” Bros. Oathwaite, Langdon and Moscly.

The meeting adjourned for Committee work, resuming at
§ pa.

The Committec on * Constitution” reported, recoramending
a form of constitution, which was adopted clause by clause.

The Commiittee on the * Good of the Order” recommended
the appointment as soon as circumstances will permit, of an
organizer, u liberal amount of whose time should be given to
the interests of the Association in extending the branches to
districts where the required number can be brought together ;
also the appointment by cach Association of an instructor, with
the object of establishing a means of obtaining correct decisions
with reference to disputed subjects pretaining to questions and
answers, and of results obtained under various working con-
ditions of steam plants. The Committee also recommmended
the filling of situations by Association members, and that any
Association not having a member to fill & position should com-
municate with the other Associxtions and obtain a man with
the nccessary qualifications, so that the steam user might
appreciate the endeavors of the C. A. §. E. to place competent
men in charge of steam plants. The rteport urged that the
mstructor and President of cach Association likewise assist in
preparing the members and qualifying them to take out certifi-
cates under the Ontario Act, passed April 3oth last, and that it
is advisable to adopt a pin, button or badge, for purposes® of
recognition, and that 4 Committee be appointed to procure a

suitable design , also that all Assouiatuns be nouficd of any
expulsions of members or rejection of candidates,

On monon, the report was adopted,

The seuretary’s report was audited and adopted. It showed
the total number of members imstiated to be 38y, total amoun,
of money received, $3,239.92, total eapenses, $2,493.25, total
paid out for sick benefits, $386.75.  The report was adopted,

The clection of officers resulted i the appomunent of A, M.
Wickens, as president , Thos. Ryan, past presulent, Robt,
Mackie, vice-presudent ; A, E. Edkins, sceretary ; Wi, Sutton,
treasurer ; Chas. Heal, conductor; Geo. C. Mooring, door
keeper,

Bros. Ames, Sutton and Ryan were appointed a committee to
procure a suitable hidge or button to be worn by members.

The meeting adjourned until 10 aam. Wednesday  morming.

On resuming, the Committee on Constitution havig fur
nished its report, it was adopted.

‘The place of next meeting was settled in favor of Hamilton,
and the date chosen is the last Tuesday in August, 1892,

The Convention closed at noon.

On Tuesday from 2 until 6 pm,, the delegates were nader the
care of the Reception Comunittee of Toronto No, 1. Carriages
were procured and the visitors driven to the reservoir, Metro-
politan  Street Railroad power house, High Level Pumping
Station, and School of Practical Science.

All the delegates expressed  satisfaction at the work accom-
plished, and look forward to a prosperous year.

-

QUESTIONS .AND ANSWERS.

Editor CaAnamaN Evgctiicar Nxws, .

1 NOTICE in the September number of the NEWS an enquiry
from E. J. Phillips, of ‘T'oronto, as to the method of calculating
the arca of i segment of a circle. The following rule, which
may be found in many works on engincering, and which can be
easily worked out by anyone who understands decimal fractious,
will give the arca of the segment of a circle :

¢

v B

7% >

Let AC B D in the above figure represent a scgment of a
circle, the area of which it is required to ascertam. The curved
line, or portion of the circumference, A C B, is called the arc.
The straight line A I, connecting the extremities of the are, is
called the chord. The straight line C 1, perpendicular to A B,
and dividing the segment into two equal parts, is called the
versed sine; while the straight line A C,is the chord of one
halfthe arc A C . The rule is :—To the chord of the arc add
the chord of one-half the arc, and to this again, add the chord
of one-half the arc, divided by 3; multiply the sum of these
numbers by the versed sine, and this again by decimal 4 ; the
result is the area of the segment.  To put this in the form of an
equation :

Let C=the chord of the arc.

V S=the versed sine.

¢=the chord of one-half thearc,then (C + ¢ + -g—) xVS xy

=aica of segment of circle.

To illustrate this, we will assume that the length of the chord
of the arc (A B) in the above diagram is 16 inches, the versed
sine (C D)=6 inches, and the chord of one-half the arc (A C)

. 10 .
=10 inches—then (164 104 —)x 6% 4 =70°4 square inches=

area of segment of circle.

To find the chord of half the arc, when chord of arc
versed sine are given @ To the squite of the versed sine add
the square of one-half of the chord of the arc ; the squate root
of this sum will be the chord of one-half the arc.  Example—{n
the foregoing figure the versed sine is 6 inches : 6 x6=36"; to
this add the square of one-half the chord, which is 16”; one-half
of this would be 8", and 8" x8"=64"; then 36”463 =1007; the
square root of this 15 10", which is the length nf the chord of
one-half the arc.

and

O. I ST. Jonx.
Vancouver, B. C,, 12th Sept., 1891.
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THE National Association of Stationary Engineers of the
United Statcs assembled in annual convention at Omaha,-Neb.,
the first week in September. No better evidence that the
Assodiation is prospering is needed than the fact that 2,519
initiations took place during the vear.  The total membership s
now 7,680, The proposition to amalgamate the Amencan and
Canadian Assoctations was disapproved of.

Ovwr genial friend, Mr. “ Dan™ Thomson, the recently ap-
pointed general manager of the Hamilton Electric Light Co.,
has a great scheme in his head. He says it will make that
ambitious city the biggest on canth and the chief manufacturing
centre on the continent.  We believe the MOUNTAIN is “in
it somchow, but arc not sure.  We suggest that the scheme be
unfolded at the first meeting of the Canadian Electncal
Association, and can promisc on behalf of the Toronto contin-
#ent some most interested listeners.  This is a really serious
schemnce 100, and not 10 be confounded with the irreverent sug-
gestion of a member at the inaugural to wind some wire round
the mountain as an ammature and rub it on the north pole.

OuR contention that it is not advisable for a municipality to
engage in commercial caterprises has received a strong con-
firmation in tics of the present condition of clecaric hght mat-
ters at Toronto Jundtion. It is considerably over a year ago
that the coundil started in to purchase an electne hight plant.
The usual *“deputations ™ to the United States were indulged

. i, with the result of mining up the * deputies™ i a worse man-
ner than they were befure. Part of them retumed wedded to
arc lights and the other part as determined for ncandescent.
The result1s 2 lamentable mustare of the two systems with
“deputations™ of «itizens tothe counuil as determined to stick 1o
gas.  Work has commenced, and considerable objection is taken
to the quality of some of the material by a part of the counail
while the other past are just as determuned that it 1s all nght.
The chances are that the llumination will be an expensive
business, but iv any case, whoever gets the fun of danang, the
paticnt citizen will be expected to foot the bill for the piper.

SoMmE dissatisfaction appears to exist amaong the enz,:ineers that
the position of chicf at the Toronto waterworks was not thrown
open to competitive examnation.  There is no doubt,- however,
that, provided the necessary qualifications are there, the plan of
promotion adopted by Superintendent Hamilton was the proper
one. Men who have handled the engines for years should know
more about their practical working than any outsider, no mauer
how near Ius finger ends he may have the correct theory of steam,
or be able to paralyze an examiner by his knowledge of algebracal
equations. While we do not for 2 moment wish to underrate
the possession of such knowledge which may be, and indeed is,
indispensable to the designer and constructor, it.is certain that 3
thorough, practical acquaintance with the particular machine in
use and how to handle it and humor its idiosynciacies, would be
decidedly more useful and to the point. It is reasonable to
suppose that the machinists and engineers who have handled
and repaired the engines for years should be competent to take
a step higher when, the chief difference in their duties consists in
drawing a somewhat laiger salary. Theory is all very well, but
in the simple matter of driving a steam engine, practice also
counts for a good deal. A scholar could probably demonstrate
to the Italian navvy working on a drain just how the law of
leverage applied to his spadeful of clay, and that the nearer the
fulcrum to the load the less the weight would be, and what he
gained in power he lost in time, and so forth ; but without soly-
ing this theory, the navvy in question had already solved the
problem of throwing out the earth with the least trouble to him-
self. A test on book learning would disqualify many good
cngineers we know of, but its possession will no doubt enable a
man to graduate from the coal shovel to a superior position n
the profession.

THE question as to the cause of boiler explosions is often the
subject of considerable argument and' various theories are
advanced in explanation of it. Some are very fine spun ard
involve intricate problems regarding the decomposition of water,
the absorption of oxygen by the red hot plates and the liberation
of hydiogen and so forth. Our idea is that a boiler explodes
simply because it is unable to withstand the pressure inside it a
the time.  The apparent simplicity of this reason may cause a
smile, but there 1s nothing mere in . A boiler by neglect and
corrosion is gradually but surely weakened, until perhaps after
hovering for weeks around the bursting point, it lets go, and
disaster is the result. It is not alone in old boilers that trouble
15 to be feared. Some new boilers are so carelessly and unskill-
fully made that when the angles or flanges of the sheets are not
broken by the flange turners they are cracked out by the drift
pin of the nivetting gang.  When the holes come out of line with
cach other this drift pin is inserted, and the sheets are literally
stretched until the rivet can be got in. It is possible that in
this manner there is strain cnough to severely wéaken a boiler
before a pound of steam is raised.  Faulty design in 2 boiler s
a prolific cause of trouble. Due attention is not paid to the
liability of expansion and contraction, and thisis the reason why
it is impossible to keep some boilers tight. The careful and
conscicntious engineer will pay particular attention to his boiler
Heshould examine the braces and the work required of them ;
take off the manhole and get in the boiler and sound the braces
with a hammer. Some may ring likea bell and others have the
sound of aloosened cord; the latter should be shortened up. The
Jaws should be examined to see that theyare not split or cracked.
If there is scale forming on thé crown sheet or flues, it should
be removed.  If stay or socket bolts leak they should be taken
out and replaced.  The flues should be clean and swept every
week., Ashes should be kept away from the back ends and
water legs of boilers, and if leaks occur, they should be caulked
at once. It has been asserted that fibrous and flocculent
matenal placed mnside boilers will stop them from leaking, but
as a leak 15 an evidence of weakness, it is not policy to conceal
1t but to strengthen 1t by caulking or renewing with another
sheet.  While the organ of weakness Icading to boilzr explosions
may be often obscure, 1t is evident that certain causes produce
centun effects, and that neglect and carelesstiess have no place
around steam boilers. They should be clean inside and out,
and strong as well. It 1s no use to put on dabs of putty to hide
leaks, or fill a boiler half full of horse manure for the same pur-
pose. The bad part should be taken outand a new one put-in

i
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to make a radical cure. Take carc of the safety-valve ; try it
everv day, und don't have it sticking fast.  If these simple rules
were more ittended to, there would be far less occasion toinvent
obscure reasons for the explosion of a steam boiler.

| \vE are pleased to be able to record the auspicious beginning
fof what we believe will be a most successful organization. We
i allude to the maugural meeting of electricians and clectric light
men which took place during the recent Industrial Exhibition.
It was in every sense a representative gathering, as it included
not only those interested more directly in electric lighting and
power, but also the kindred branches of electric telegraphy and
telephony. It was abundantly demonstrated that there was the
nucleus of a most successful Association which, in the hands of
the Committee appointed, will no doubt take practical working
shape. It will have the advantage of being distinctively Canadian,
and will be able to handle the many problems of both the
scientific and commercial application ot electricity from a Cana-
dian standpoint. The National Electric Light Association of the
United States is a growing and powerful organization, but it is
first and foremost, as its name implies, * National,” and as the
nation to which it belongs is striving to accentuate the line of
demarcation between the two countries in a commercial point
of vicw, the time appears to be opportune for Canadians to form
an alliance of electrical interests on a similar plane, but which
shall also be national in fact as well as name. Montreal was a
“surprise party” to a number of American visitors to its Conven-
tion, who had an idea that Canada was a veritable backwoods
as to its development electrically—in fact, a rich mine only
waiting to be explored and developed by the American manu-
facturer. As a matter of fact, however, taking the number of
population as a basis of comparison, there are more elec.ric
light plants than there are in the United States, and manufac-
turing interests on as large a scale. In the protection of these
varied industries, the maintenance of a profitable method of
business, and the elimination of undesirable and unfair competi-
tive depreciators of values, there is a wide ficld of usefulness for
an Association comprising the business element and the back-
bone of the industry in Canada. With these men, whose
capital is necessary to extend and develop electrical discoveries,
may well be associated the scientific man and the electrician—
a combination that would be invincible—and thus everything
newest and best in the electrical field would be brought within
available reach. Apart from purely business considerations,
also, the meeting together with the object in view of mutual
advantage, will have a tendency to round off some of the sharp
corners and arperities that have developed from undue competi-
tion, and we may hope that a better understanding will arise
with the increase of friendly feeling, which will redound to the
advantage of all. From a purely technical standpoint also, the
formation of an Association of the electrical interests will be of
great advantage to its members.  Anp interchange of ideas : the
discussion of different methods of attaining 2 desired end ; the
mtroduction of new and novel inventions ; essays and papers on
subjects of interest to the craft, would tend to makeits meetings
both interesting and instructive to the members. Itis tobe
hoped that the enthusiasm of the inaugural meeting will be
maintained by the Commiittee, to whom has been entrusted the
details of organization, and that a perfect and comprekhensive
scheme will be formulated for adoption by the general mecting
which is fixed for the 26th of November next.

Looking forward a month ago to the approaching visit of the
members of the National Electric Light Association of the
United States to Canada, it was our pleasurc and privilege to
bid them a hearty welcome, and to express the hope that their
brnief stay amongst us might become so pleasurcable as to
inchne them to repeat the visit on a future occasion.  Looking
back upon the Canvention, it scems as though the most sanguine
antiaipations concerning it have been realized. Montreal has
on other occasions extended her hospitality 10 a larger number
of visitors, but it can safely be declared that never did her
ciizens exert themselves more energetically or successfully for
this object than on behalf of the delegates to this Convention.
Entertainments of a public and private character were so
numerous as 10 leave not the ghost of a chance for a feeling of
ennus to creep in.  Indeed, those who sought to take -part in all

the events of a social and business character in this most event-
ful week were obliged to place themsclves on short allowance
in the matter of sleep. If, however, the citizens of Montreal left
undone nothing which would ensure the pleasure of their
Ruests, it should also be stated that they were amply rewarded
by the most hearty appreciation of their efforts on the part of
the visitors. Fortunately the weather was delightfully bright
and warm, revealing the city and its surroundings to advantage,
and tending in a most important degree to enhance the pleasume
of the occasion.

Notwithstanding the busy round of social engagements, the
special object of the Convention, viz., the promotion of electrical
interests in the United States, was not overlooked. At the
business session held each day during the week, instructive
papers were read and discussions held on a variety of subjects,
and important action was taken in a number of directions on
behalf of the welfare of the industry. The discussion on the
relations of manufacturing and central station companies,
revealed the existence of a deep and widespread feeling of dis-
satisfaction with the conduct of many manufacturing concerns
in secking to increase their profits at the expense of their
original customers by forcing competition upon them as they
were beginning to realize some return from their investments.
Mr. Weeks, in speaking on this subject, said : *Parent com-
panies are selling to the gas interests—and they have the
effiontery in their advertisements to boast of their success—
apparatus that employs the very devices whose exclusive
control has been guaranteed to the interests that the new puj-
chasers are straining every nerve to kill.” A few instances of
this reprehensible practice have recently come to light in
Canada, but thus far we believe they have been confined to the
operations of a single concern. The feeling among members of
the National Electric Light Association conceming this matter
scems to be in favor of discontinuing to purchase from com-
panies known to be guilty of a breach of faith in this particular.
Meanwhile, the Association has appointed a Committee to
formulate a definite plan of procedure for the protection of the
central station companies.

Among other subjects to which consideration was given, may
be mentioned :—Comparison of economy in the generation o
power; electrical arrangements connected with the World’s:
Columbian Exposition, including the holding of an Intemational
Electrical Congress ; data on the prices charged for electric
lighting in various cities of the United States—it being pointed
out in this connection that comparisons were made showing
that some municipalities were being supplied with electric light
at much lower rates than others, without mention being made
of the difference in the conditions under which the electric
plants were operated, and which are responsible for the varia-
tions in the prices. It was a matter of regret that the Com-
mittec on Underground Conduits had not sufficient time at
their disposal in which to secure the necessary data for a com-
prehensive report.  The result of their labors will be eayerly
locked for at the next Convention. An interesting discussion
took place on the paper read by Mr. T. Carpenter Smith at the
Providence Convention, on * The Distribution and Care of
Alternating Currents.” The Convention in executive session
reported a serics of tabulating, wiring and insurance rules,
which are printed in full'in this paper. Papers were read as
follows: “Central Stations Operated by Water Power,” by
Geo. A. Redman; “A Central Station, Combining the Advan-
tages of both the Continuous and Alternating Systems,” by
H. Ward Leonard ; * Uniformity in Method of Keeping Central
Station Accounts,” by J. J. Burleigh ; * Three Years Develop-
ment of Electric Railways,” by Eugenc Griffin; *Electric
Railroad Construction and Operation, and a Cansideration of
Their Connection with Central Station Interests,” by C. J.
Ficld; *Some Details of the Care and Management of an Arc
Light System, as Practiced by the Municipal Company of
St. Louis,” by J. I. Ayer; “Different Forms of Carbons Used
in Arc Lighting,” by E. P. Wamer. The banquet with which
the proceedings closed afforded the opportunity for an exchange
of the kindly sentiments which the intercourse of the week had
engendered.  One could discern in these expressions the ring
of something deeper than the compliments of polite society—the
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tones of honest admirtion and sympathy., Lord Stanley
fittingly expressed it when he said that “blood is thicker than
water”  “The Convention throughout was well calculated to
decpen, the mutual respect existing between the people of the
United States and Canada.  As a proof of this it is observed
that Dr Mason has given notice of motion to amend the con.
stitution by substituting * Intemational® for the word “ National”?
in the title of the Association.  Notwithstanding, the resolution
comes too late to check the movement in favor of a Canadian
“ National” Association.

The visit of the Association to Canada has served to bning
before the netice of its members and of vur uwn people the
natural advantages in the way of watar puwes, e, which eaist
in this country for the profitable utilization of electric appatatus.
Contact with men of such bright minds and great energy as the
members of the National Electric Light Association should also
bencefit us by stimulating us to the accomplishment of greater
things on our own behalf and that of the country to which we
belong. It is to be regretted thata greater number of persons
connected as owners and managers with clectric plants m
Canada, were not present. The clectrical exhibition was a
perfect success, and served as a valuable object to demonstrate
to the thousands who daily visited it the almost infinite number
of practical uses to which clectricity is being adapted. We
have only to add that the visit of our American friends
has done us good, and we cherish the hope of seing them with
us again if not in the immediate, at least in the not distant
future.

ELECTRIC AND MAGNETIC THEORIES.*

THE medium surrounding a wire that is a part of an electric
circuit is the seat of a double set of actions. Its clectrical
potential varies from point to point, the medium being in a state
of clectro-static disturbance. It is also in a1 state of magnetic
disturbance, and its magnetic potential varies from point to
point, but in a wholly different manner. For the sake of sim-
plicity lct us consider an indefinite long struight wire, through
which a “current” is passing. For the sake of numerical
precision, suppose the wire to have a resistance of |1 ohm per
inch, and a current of an ampére to be passing through it.
‘Then points distant an inch apart along the'wire will differ by
10, 0f @ volt.  Sclect one of these puints where the potential has
the value, say, of 050 volt. Through this pomnt conader a
plane drawn so that the wirc is normal to it.  All ponts in tius
plane will be at the samie potential , the plane will be a surface
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of equipotential  No cncrgy nced be spent in moving 2 unit of
clectricity from any point i this planc 1o any other point wn 1t.
At other points along the wire let ssmilar cquipotential surfaces
be drawn, as ip Fig 1 The lines of clectrostatic force will be
straight lines dmwn panllel to the wire, and will cross the
cquipotential surfaces normally.  But surrounding the nare wll

Abntract of a paper read by Silvanue P, Thompeon, London.

Le another system of lines and surfaces mapping out the mag.
netic properties.  Consider any pont P near the wire. On 3
unit magnetic pole, at a distance of » centinetres, the force «ye
to the onc-ampere current will be equal to 0.2-+7 dynes, and
will tend to move it (as viewed in Fig. 2) clock-wise around the
wire. If we push it the opposite way around we shall do wark
upon the unit, and when we have pushed it once completely
round the wire we shall have done 272 x0.2 ergs of work; or 1o
move it through an angle of one radian (=}# of a circumfer.
ence) will require an expenditure of 0.2 ergs of energy. A plane
drawn through P and the wire will be a plane in which aj
points are at the same magnetic potential. A system of such
magnetic equipotential surfaces may be drawn around the wire ;
they will be set radially, at equal angles apart, reckoning from
the zero position. For the current of 1 ampere the anpl-
between surfaces that differ by %) ofa unit of magnetic potential

will be equalto ;7. Now, imagine these rwo systems of sur-
faces to be superposed. The intersections of the electrostatic
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cquipotential surfaces with the magnetic cquipotential surfaces
will be a set of radial Zuzres (Fig. 3). Now consider what would
happen if we had to move either a unit of clewricity or a una
magnetic pole along one of these lines, such as PQ. Because
the line is in a surface of electrostatic cquipotential, no work
would be done along the linc in question in moving s unit of
clectricity along it and because it lies in a surface of magnetic
potential, no work would be donc in moving a magnctic pole
along it. Now, according to Paynting’s view, it is precisely
along such lines as these—the intersection of the static and
magnetic  equipotential  surfaces—that the electro-magnetic
eneryy flows. It is the only path compatible with the condition
that the cnergy in crossing the medium shall not cither add
anything or take anything away from the eneigy already exist-
ing in the medium.  If it were to Ieave this line and pass cither
to a point of higher or lower potential in the medium, this
would alter the state of the medium and change the configura-
tion of the clectrostatic and electro-magnetic stresses in it.
That is, of course, exactly what happens durinyg the time when
an electric current is starting, during the variable period, while
cncr§_y is being poured out into the medium to throw it into_the
peculiar state at the beginning. But we have been dealing here
with the question of steady flow. .

Again, i the casc of alteinating curtents setting up alternat-
inyg_clectromotive forces across the medium in another circuit,
during part of the oscillation some cnergy is being thrown
outwards into the medium simply to set up stresses and some
more cnergy is actually crossing by the paths so set up into the
sccond circuit, and during another part of the oscillation the
cnergy that was momentanly residentin the medium is re-enter-
ing the source to be again thrown out.  Doubtless the cneryy
paths arc of somenhat complea form in all these cuses ; that 1s
no reason why their real existence should be held doubtful.
Take a single case. Consider a system of circuits with two
interposed  transformers ; onc transforming from a_ primary
circuit into a sccondary, the other transforming from the
secondary circuit into a tertiary.  How complex must be the
paths here along which the energy flows, cven if one confines
onc’s attention solely to those parts of the circuits where the

transformations are taking place.
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TORONTO BRANCH NO. {, C.A.S.E.

At the last regular inceting of the above branch, held on
Frday cvening, 25th inst, avery profitable time was spent.
After routine business, considerable discussion took place on the
different methods and formulas as given in the text books for
computing the height of columns of water which would be equal
to given pressures per sq. in. at the base.  Bro. C. Heale, Chief
Engmcer at the High Level Punping Station, gave some valu-
able “pointers” on the blackboard.

A pleasant event in the evening’s proceedings was the pre-
sentation of three books on Mechanical Engineering to Bro.
Walter Blackgrove, as a slight token of appreciation of his
encrgetic work as Secretary for the past three years, ‘The pre-
sentation, accompanied by a few deservedly eulogistic remarks,
was made by President A, E. Edkins. Bio. Blackgrove, in re-
sponse, thanked his brother engineers for their kindness, and
assured them that as long as he was blessed with health he
would gladly serve the Association in any capacity.

One new member was admitted, and three propositions re-
ceived.

A committee was appointed, consisting of Bro. W. Sutton, W.
Lewis, S. Thompson, A. M. Wickens and W. Oathwaite, to
make necessary arrangements for the annual dinner, which will
take place in November.

—

CANADIAN ELECTRICAL ASSOCIATION.

PURSUANT to the announcement published in the ELECTRI-
tal. News for September, a mecting was held in the offices of
the Industrial Exhibition Association, Toronto, on Thursday
afternoon, Sept. 17th, to informally discuss the desirability of
organizing an association which should be representative of the
clectrical intcrests of the country.

The following gentlemen were in attendance :

J. J. Wright, manager of the Toronto Electric Light Co.;
George Black, manager G.N.W. Telegraph Co., Hamilton; John
Yule, manager Guelph Gas Co.; I. C. McLachlan, Hamilton,
representing Edison Co.; J. D. McDianuid, Aylmer, Oat.; S,
Douglas, Kay Electric Works, Hamilton ; A. T. Anderson, 75
Adelaide St. east, Toronto ; Richard Mitchell, vice-president of
the Guelph Gas & Electric Light Co.; H. H. Powell, secretary
Woodstock Electric Light Co.; W. A. Tower, superintendent
underground work, Bell Telephone Co., Toronto; J. A. Baylis,
clectrician, Bell Telephone Co., Toronto; J. Norman Smith,
clectrician, Ball Electric Light Co.; W. A. Johnston, gencral
manager Ball Electric Light Co.; D. Thomson, general manager
Hamiltgn Electric Light & Power Co.; J. W. Taylor, Brooks

. ' Manufacturing Co.; J. Braden, traveller for the Brooks Manu-

facturing Co., Peterboro’; J. Telfer, Blenhcim, Ont.; C. A.
Phillips, Midland, Ont.; H. Brown, St. Thomas Gas & Electric
Light Co.; C. H. Mortimer, publisher The ELECTRICAL NEWS ;
A. B. Smith, Inspector of Electric Lighting Board of Under-
writers.

On motion of Mr. Yule, Mr. J. J. Wright was asked to preside
over the proceedings, Mr. C. H. Mortimer being chosen to act
as secretary. o

The-Secretary read the following.letter:” %1‘3.

611 & 612 ELECTRICAL EXCHANGE.
NEw YORK, Sept. gth, 1891,
To the ** Cangdicn tushsobervt Elecctrice. ’ " Greeting

On 15th April, 1884, pursuant to 2 call issued a few days previous
a few gentlemen met, by the courtesy of the Amcrican Socicty of
Civil Engineers, in their rooms * for the organization of a Natioaal Electric
Socicty.” This association became the American Institute of Electrical
Engineers, with 2 membership at the end of its aghth year (May
19, ‘91) of five hundred and forty-one (s541). The Institute, 2t you know,
stands to-day as the representative of our profession 1 the United States.
\ou, geatlemen, arc assembled to form just such another association for the
great Dominion of Canada, the sister of the United States, although there
are many of us who hope she may some day relent and ccase to be a **sister
10 us,” only that our mutual intezests may be marte the closer thereby.

While Canadians chicfly are gathered at this time, your call has sounded
* afar oft,” and there are many fricnds with you in spint who would have
been glad 10 be wath you an persan at this ume, and to whom the prospenty
of the new society will be of decp concern.  As once of such, permit mc,
yith congratutation that the advances of electrical enginecting have brought
you thus into & ncarer bond of fellowship to the mutual advantage of all
voncerned, to salute you, one and all, severally and unitedly, and may
** God speed ™ the good work you have undrrtaken,

- Cordially.and fraternally you:.,
J. STANFORD BROWN,,

Letters of vegret at inability to attend the meceting wd
expressive of best wishes for the successful formation of a Canae
dian Electrical Association, were read from Mr. Fredevic
Nicholls, manager Toronto Copstruction & Electrical Supply
Co., and from Mr. E. F. Clements, of Yarmouth, Nova Scotia.

The Chairman invited an expression of opinion as to the lines
upon which the proposed Association should be organized.

Mr. Taylor thought the Association should embrace all
branches of the electrical industries.

Mr. Johnston concurred in this view.

Mr. McLachlan thought the Association should conserve the
commercial interests of the electricakindustiics.

Mr. Thomson moved, seconded by Mr. Douglas, that a com-
mittec be appointed, consisting of Messrs. Wright, Nicholls,
Thomson, Johnston, Smith, Dunstan and Yule, to formulate a
scheme of organization, and report at a future meeting. Carried.

Mr. Thomson moved, seconded by Mr. McLachlan, that the
meeting to reccive the report of this committee be held on
Thursday, November 26th, at a time and place to be fixed by
the committee, and of which due notice shall be given. Carried.

It was decided that a meeting of the Cotmittee on Organiza-
tion should be held, in the offices of the Toronto Electric Light
Co., on Monday, Sept. 28th.

The following letter came to hand after the date of the above

meeting :
646 CRAIG STREET,
MONTREAL, Scpt. gth, 1891,
Editor ELsCTrICAL News,

DEAR Sik,~—Re formation of 2 Canadian Eléctnieal Assocauon, 1 note
Me. M. D, Barr s letter in regard to furmer society of that pame existing in
Montreal. As late secretary of said socicty I may state, that for various
causes it no longer exists, and the monthly meetings were iscontinued
some tme ago, Although lack of ime dJoes not permit my being present
at the formation of the new Association, yet 1 should be happy to forward

its interests.
Wt B, Snaw,
Electrician with T, W. Ness.

The Committee on organization met at the appointed time
and place. .

There were present Messrs. J. J. Wright, D. Thomson, W. A.
Johnsten, —— Dunstan, John Yule, A. B. Smith and the Secre-
tary, C. H. Mortimer. Mr. J. J. Wright was requested to
preside.

After full discussion, it was decided that the organization
shoull be named the Canadian Electrical Association, and that
its object should be to foster and encourage the scicnce of
electrioty, and promote the interests of those engaged in any
clectrical enterprise.

The Committee will recommend that the membership consist
of active and associate members~the former to include all
persons actively engaged in clectrical business, who shall be
entitled to vote at ail meetings of the Association ; and the
latter, all those interested or actively engaged, who shall be
entitled to attend all meetings, except those of the Executive,
and take part in all discussions, but shall not be entitled to vote.
It is recommended that honorary members may be elected by a
two-thirds vote of {he Association.

There will, of course, be a difference in the membership fee,
as between active and associate members, corresponding to
‘the value of their respective privileges.

In the judgment of the Committee the officers should consist
of ;: President, two Vice-Presidents, a Sceretary and Treasurer,
who may be one person, and an Executive Commiittee consisting
of nine members, together with the President and two  Vice-
Presidents, five of whom should form a quorum.

The suggestion was made thata Legislation Committee would
be a valuable adjunct to the Association. Its appointment will
devolve upot. .ac Executive Committee.

The Sccretary was instructed to issuc 1 circular to persons in
charie of clectne hight, power, telephone and telegraph stations
throughowt the Dommion, sctung fosth what is propused to be
done, and inviung thar active co-operation in behalf of the
enterprise,

The mecting was a most enthusiastic one.  In fact, the more
the undertaking is discussed, the greater appears the need for
such an organization as the one proposed, and the deeper
becomes the interest of those who hasve thus fat lent their assist-

ance.
It 1s carnestly hoped that representatives of the clectrical

ndustnies in ]l parts of Canada will give the undertaking a
helping hand.

Yours very truly,
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ENGINEERS AT THE MONTREAL CONVENTION.

Editor Etacraicat. Naws. .o
THE recent convention of the National Electric Light Asso.

ciation in Montreal has come and gone, but remaining are many
pleasant reminiscenes for those of us who were fortunate enough
to be present. It goes without saying that our American cousins
were agrecably disappointed. Many of them had the haziest of
ideas concerning our Canadian people, our salubrtous climate,
our beautiful scencry, and last, but not least, the perfection and
substantial character of our electrical establishients.

‘The newspaper man from over the boirder was there galore.
From all appearances Cangdian air has a very good effect on
him, and if he would bide with us a little, he would return home
with his ideas so refashioned that he would deride McKinley and
his little bill as much as is done on this side of the line. Cana-
dian institutions can and do thrive well on a McKinley freeze out.

Among others whom 1 had the pleasure of meeting in
Montreal was P. G. Monroe, of the Stutionary Engineer, and
Wm. Swetland, of Sfeam Power. What they were fooling
around with electricity for, passes allunderstanding. However,
the Montreal members of the C.A.S.E. called a special meeting
and engaged carriages in order that the visitors might see and
meet some of the Canadian engineers,

The chair was taken by Bro. Hunt, of Montreal No. 1, :md
kind words of wclcome expressed.

Mr. Swetland, being in a hurry to have a share in the festivi-
ties at the Windsor banquet, spoke first, expressing his surprise
at our Canadian institutions, and his desire for the fullest and
freest possible intetcourse between the two nations.

P. G. Monroe was then called upon, but declined to say any-
thing until after Bro. Wickens, of Torento, had spoken.

Bro. Wickens gave an outline of the work of the C.A.S.E. from
its inception, and also explained the position of the C.A.S.E. in
regard to the recent amalgamation scheme. This was apparent-
1y what Mr. Monroe was waiting for, as he at once started to
“rip us up the back.” Fortunately for us, however, his good
nature had dulled the knife, so that it did not cut very deeply.

Montreal No. 1 then made honorary members of the visitors.
Bro. Monrog, after having thanked them for the honor conferred,
gave a good common-sense talk on the subject of the good to
be derived from such societies as the N.A.S.E. and C.AS.E.

After adjournment, the members repaired to a neighboring

restaurant and spent a social hour.
N. GINERE.

SAFETY VALVES-THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION..

By WiLLIAM BARNET LK VAN,
{ Continued from August number. )
Example 10,—A safety valve of the following dimensions, 10 find the
weight W in pounds?
L=length of long lever in IncheSavieeiiiciereieiacnnceneena. 40
I=length of short lever in inches...vouiaiianannnnn.

Az=area of valve it SqUARe INCheES. cvveriiicnnenneonanecanans 5
p=the stcan pressure in pounds per square inch. ........ sesell00
Apl

Then by formula 11: W=

§X 100X 4 :
Weight W= =50 pounds.
Example 11.—A safety valve of the following dimensions, at what pres-
surc p per square inch will it blow oft ?
Wz=the weight in pounds. . ciivvinneiierieenneneescnees. 10
L=thelong lever ininches. oo veiieienerinaconmencnne canens 24
I=the short lever in inches oot iiiiinciiaienieensineenaenes 2
Ax=the arca of the valve v in squareinehes .ooveeieienenee. 3
WL

Formuls 12 : p=——nr
Al
100%24

Pressure p= 40 pounds per squarce inch.

2x3
Example 1a—A safety valve of the following dimensions, how Joug must
the Jong lever L be 10 blow oft at 8o pounds?
A=the arca of the valve © In sqUANC iNChES. ivve e veeaeansvanes
W=the weight in pounds...cvmeeieiiiiiarianansncaansenaaa30
2=the short leverininches ... ... © ieieees <2e 3
A=steam pressure in poundspersquarclnch......“‘. o seeno80

Ap?
Formula 13 : Lz
\!

xX4x3
32 inches.
30

Lever safety valves, as generally made, are casily altered, ard thus pre-

8o
Longlever L=

venied from operating correctly.  The lever arm a of a safety valve should
always be of a length suitable for the maximum pressure the boiler (s tg
carry ¢ or the weight secured to the lever arm a at the proper working dis.
tance, and to prevent overloading only one weight shou'd be allowed on the
lever arm a, and this placed at the end of the same.

RFFECTIVE AREA OF SAFKTY VALVKS,

‘The effective area is the opening for the flow of steam, due to the hoght
of lift of the valve, It 1s an annular opening, the area of which may e
found by the following mlcs :

“alve.Sit Notations,

& represents the cIchti\'c arca of the annular opening through which the

stem escapes.

4 represents vertical height in inches equal to the lift of the valve,

D represents the inner diameter of the valve sit in inches.

d represents the depih of the valve sit in inches.

v represents the angle of the valve sit to the plane of the valve,

 represents the circum{erence of o cirele whose diameter D=1, and stands

for 3.14159265.

Cos represents the cosine or the sine of the completement of the angle of

the valve sit,

Sine represents the sine of the angle of inclination,

Tan represents the tangent of the angle or bevel of the vatve sit.

For safety valves with flat sit, Fig. 14 gives an opening, when lifted, equal

/////; 2

Fie. 14.
Lift of valve one-quarter of the diameler. Flat sit.

to the surface of a cyhnder having the same diameter D, as that of the
valve, and a height equal to the lift 4.
The effective area A of the annular opening, when there is no bevel to
the valve, will be
L=kn...... Ceveecsscesantananne ceesescana tetieannnae vees 14
Rule.~The cffective area equals the \enlml lift 4, muliplicd by the
circumference #, whep there is no angle, or
A=DAjiq6........... Ceteeteracnenn. P 11
Rule.—~The cffective urea equals the ciaincter D, multiplied by 3.1416,
and this product by the vertical lift 4.
Lxample 13.—A flat valve sit (Fig. 14) without bevel, with D=2 inches,
and lit A=1-16 or 0.0625 of an inch. What is the cffective area vE of the

opening ?

i’ A\
N Y.
i i S\
FiG. 15,

Lift of valve, half the depth of sit.  Angle of sit, 45 degrees.

Formula 13 : ‘E=4n
Eflective area ;E=0.0625 x 6.283=0.3927 squarc inches.
Formula 15: A2=D 4 3.3416,
Effective aren =2 % 3.1416 X 0.6625=0.3927 square inches.

In the case of a valve sit with an angle o bevel v, Fig. 13, it is clear that
the eflective area -E of the annular steam passage will be cqual to the sur.
face of a frustrum of acone, and is the perpendicular distance 4 ¢, multiplied
by the mean circumference of the diameter @ 8.

Thedistancea 3=D+} 4, which, multiplied by x, givesthe circumference;
or, # (D+} &), when the angle v is 45 degrees,

Raule~Multiply 3.1416 by the sum of the diameter D, added to onc-half
the vertical height &, when the angle, or bevel o, is 45 degrecs.

For any other angle usc formula 16,

Thedistance d =4 cosine . Thatistosay, that the distance d ¢ cquals
the vertical height &, multiplied by the cosine of angle 2.

SR L ST ERY LT 20 NN

Rule.~First, 1o the diameter D of the valve, add onc-half the verticallif
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4, and multiply this sum by the sine of twice the angle v; second, multiply Formula 18 : . X=1.§7 D 440,68 A3
the arcumference # of the valve by the vertical ift 4, and by the cusine of Effective area /E=1.57 x 2x 0.0625 + .68 x 0.0633 x 0.0625=0.199 5q. in.,
OF 1.57X2X00026= 0aerivasscsnarine o+ sevenes. O100250

the angle v ; third, multiply the first product by that of the second, and the
result will be the effective area /E of the annular opening in square inches.

F1G. 16.
Lift of valve, the depth of sit.  Angle of valve sit, 6o degrees.

Laample 13.—A safety valve having a diameter D=2 inches, and the
vaise sit has an angle v =35 degrees.  What will be the effective area of the
annular opening for a vertical lift 2= ¥{, or 0.25 of un inch?

Formula 16 : ;E=2n 4 cos v ( D+}4 sine 2 v)

0,25
Eftective area £ =3.1416 X0.25 X 0.906 (24— X 0.766)=1.157
square inches ; or, -

0.25

First, 2X——%0.766 =1.627.

2

Second, 3.1416 X0.25%0,006=0.7115

‘Third, 1.627x0.7115 =1.137 square inches.

Care must be taken in not confusing 2 v, ur double the angle v, with 2
sine or double sines.

It will be seen in the above example that the angle v=25 degrees, 25x2
=50 degrees, and the sine of which equals 0.766 (see table).  The following
isa simple formula for a valve sit of an angle of 435 degrees, and lift &, less
than depth of sit,

E=2.224(D+34)..... Ceesraiaisanes Ceeessesrasens Ceeeens 17

Rule.—~Multiply the number 2.22 by the lift 4, and by one-half the hit &
added to the diameter D, the product will be the cfleattve area JE, in square
inches.

Faxample 15.—What will be the effective arca /E of the annular opening
of a valve having a diameter D=2} inclies, for a lift 4=} or 0.5 of an inch,
the angle » of valve sit being 45 degrees?

Formula 17 . ;‘E=222 /4 (D+44)
0.5
E=2.22xo0.5 {z,s+—-}=3.05 square inches.
2

or, number...iieeeniannn. Peeeensitntsacetnersisancsanee 2.22
multiplicd by vertical hight 4., ...... Nesetesncnescne sesen o.5
and this product multiplied by ............... cetenianaans 1.110
the diamcter D=2.5 plusﬁ= ....................... cees 7S
'l‘omlsquarcinchs.......z... Cescessesases veseenaionan 3.0525

The following simple forruula will also answer for angles of 30 degrees,
with a lift less than the depth of the sit :
E=157DAT068A2 ittt e e 18
Rule.—First, multiply the diameter of the valve D by the vertical lift 4,

Leooo N oseso)

é‘ ....... ,&
: FiG. 17.

Lift of valve exceeding depth of sit.  Angle of valve sit, 45 degrees.

and by the number 1.57; sccond, multiply the square of the vertical lift &
by the number 0.68, and addd the two products together.

Example 16.—~What will be the cflective area of a safety-valve diameter
D=2 inchcs, having an angle v=30 degrees, and the vertical lift A=4 or
o.o125of aninch? What will be the effective area of the annular opening
for a lift A=1-16, or 0.06a5 of an inch?

and 0.0625X0.0625X0.68= ... cieiieieiisianiienes 0.003656

Effective area in squate Inches . .ocvviiieiiianians ool 0.199913

‘The Special Committee of the Board of Supervising Inspectors of Steam
Jessels of the United: States on safety valve tests at the Washington navy
yard, in September, 1875, made use of the following formula. All the
safety valves on trial had valve sits at an angle of 45 degrees .

AE=D+AA 30416 AX0 71 ittt ittt it ettt iinsaanes 19

Rule,.~First, to the diameter D of the valve add one-half the vertical Lift
£ ; second, multiply this sum by 3.1416, and this multiplied by the product
of lift 4, multiplied by the number o.71, gives the effective area,

Example 17.—A safety valve has a v:\lvs diameter D=2 inches, and a
lift &4 § or 0.5 inch, the angle v=45 degrees, what will be the eflective arca
of the annular apening ?

Formula 19 : E=D+3 431416 b x oz1
0.
Effective area A =2—x3.1416x 0.5 X 0.71:==2.§ squarc mnches,

P

In case the lift 4 of the valve cxceeds the depth of its sit, the area of
excess of lift 4 is obtained as follows : Multiply the diameter D by the
addittonal lift 4, and by the circumference #=3.1416; this will be the area
opening due to hift 4 nbove the valve sit, 1n square inches.  Add this area
to that due to the depth of the vaive sit, and it will gwve the total effecuve
area A2, in square inches,

Example 18.—~The diameter of asafety valve D=4 inches, and the angle
v=45 degrees, and the depth of sit 34 or o.125 inches, what is the area of
the annular opening for a lift of ¥ or o.25of an inch ?

First, calculate the area of opening for a valve v=45 degraes, for a lift 4

=14 or 0.125.
Formula 17: E=2.22% (D +4 4)

0.125

Effective area A =2.22%0.125 {4+ }: 1.124 square inches.

2
Second, calculate the amount of opening due to the Jift 4 ubove the sit,
which, in this example, is 4 1-8 or a.125 of an inch.
Formula 20: A£=D4 3,1416
Effective arca /E=4* 0.125% 3.1416=1.570
Third, add these values together :

Eflective area due to lift above valve sit. ..o oo vvieeannne eeres 1.570
Effective area due to lift to top of valvesit. ............ PPN

Total cffective area in square inches due to ¥ inch ift=........2.694
THE VALUE OF THE SINES, COSINES AND TANGENT ANGLES, FROM 20 TO

60 DEGREES.
o 2
. 6 3 S 2
& . £ sl 2 . £ Y
2 £ 3z T £ 7 2
< w_- O = _ @ 9 =
20° 342 940 364 410 656 755 .869
21° .358 934 .384 42 669 .743 .goo
22°  .375 927 404l 43 682 .73t .933
23° .30t .92t 424 :40 .693 J19  .gb6
230 407 914 445 707 .707 1.000
285 -423 906 .466]] 46° 719 695 1.036
260 .438 899 488} 47° .73t 682 1072
27, .45¢ 8ot 5107t 48° .743 669 1111
28 .4 883 .53z} 49 755 656 1150
29" 483 875 .35¢{ 59° .766 3 1192
30 .500 866  .577]|| 5¢° 777 629 1.234
31° 515 857 .Gor{| 52° .788 615 1,279
32° 530 838  .6as |l 53° .798 . 1.327
33: .€45 839 649 |f 54, .809 .588  1.376
34 .589 829  b75(( 550 819  .573 1428
3 5: «574 819 .700| 56° 829 550 1.482
36 .588 809 727 || 57, .838 534 1.330
37 602 799 <754 58° .-848 .530 1.600
38° .616 .788 781 |l 59 837 515  1.664
J L]
39, .229 77g76 .glo 60 . 500 1.733
“40 634 B -639

DIAMETER OF SAFETY VALVES,

The effective area AE of the valve being known, and the height or lift 4,
the diameter can be calculated as follows: For a valve sit without bevel

k& 3.1316
Rule.—~Multiply the lift & of the valve by the number 3.1416, and divide
the area of opening by the product,
Example 19.—A safety valve having an cffective arca /E=o0,3927 when the
valve lifts A—1-16th or 0.0625 of an inch. What should be its diameter:
By formula 20:
©.3937

Diameter D= =2 inches.

0.0625 X 3.1416

or,

" Number........
Muttiplied by lift ....

0.3937

0.39035
Having given, the eflective area A2, formula 56, and the height 4 lifted,
the dixmeter D is found from the above formula as follows :
— =D+ 4 sin. 2 v; of which the
n k& cos. v

=2 inches.

s

cesesesivsnssnsRl

diameter D= —— =} A sin. 2.........
n k& cos. v

{ To b Continued. }
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A HANDY WIRING TABLE,
By H. R, LevbeN,

Tis table is arranged to show the size of wire for all che
various low potentials and percentages of loss used in practical
clectric lighting and for 500-volt mwotor and clectric railway
circuits. It is caleulated on the assumption that the conductiv-
ity of commerrial copper wire is .97 of the conductivity of pure
copper, according to the Matthicssen standard. It s also
assumed that the cruss section of wire doubles with every three
sizes of Brown & Sharpe gauge, which, though not absolutely
correct, is sufficiently accurate for practical work. _The safe
carrying capacity is taken as four-tenths of the current required
to heat underwriter’s insulated wire to 212" Fabrenbeit in air, or

the column headed 1.8 per cent. loss™ at “ 110 volts,” and we
have No. 11 B. & S. ..

Or, suppose we wish to carry Go amperes 100 fect at 220 volts
and 2 per cent. less loss.  From “62" m the colunn for “ 100
feet” cross to the column headed * 1.8 per cent.” at " 220 volts”
and we have No. 5 B, & 5.

For 500 volts the table does not indicate above 2 per cent,
loss, but higher losses and greater distances can reachly be
estiunated by remembenng that the cross-section varies inverse.
ly with the loss, and directly with the distance. In taking the
size of wire fiom the table, care should always be taken not to
exceed the safe-carrying capacity of the conductor.—~Electrial
Engineer, N, V.
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THE LEYDEN HANDY WIRING TABLE.

seven-tenths of the current required 1o bring it to the same
temperature when placed in moulding.

The manipulation of the table is very simple; for example,
SUpposc we wish to carry go amperes 300 feet trom the centre
of distribution at 100 volts and 5 per cent. loss.  From “40”
the column for ** 300 feet™ cross laterally to the column headed
5 per cent. Joss ™ at ** 100 voits,” and we have the size of con-
ductor as No. 3 B. & S. gauge.

The table is calculated for even percentages of loss at 100
volts. For 110 and 220 volts the percentages are fractional,
but, by taking the nearest {ractional pereentage below the re-
quired ong, the error s always on the safe side.  For example,
suppose we wish to carry 10 amperes 735 feet at 110 volts and 2
per cent. loss.  From * 10” in the column for 75 fect  cross to

PERSONAL.

Mr. Geo. Mooring, cngincer at Messrs. Alexander & Kelly's mills at
Beandon, Man,, and a member of the C. A. S. E., pad a flying visit to
“Toronto a {few days ago, remaining long cnough, however, to make the
final arrangements in connection with a life-partnership agreement entered
into with one of the fair daughter's of the Queen city. Mr. Mooring and
his bride camy with them to their Northwest home the best wishes of
numcrous fricnds in Ontario,

We publish clsewhere @ letter rom Mr, O. P St John, of Vancouver,
latc of Torunto, in reply to an cnquiry by one of our subscribers. In a
letter to the aditor; Mr, St. John states that he is much pleased with
British Columbia, is prospenng and m good health, and desires to
be kindly remembered to his fricnds among the engincers of Ontano.
There are many of our rexders who carry about with them kiadly recoliec-
tions of Mr. St. John, and whe will join in reciprocating his kindly

greetings.
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RECENT CANADIAN PATENTS,
Geo. L. IFoote, Electric Signal.
Wm. W, Savage, Holder tor Electric Lamp.
Chas. W Hazeltine, Arc Lamp.
. F. Wellman, Antifriction Bearing.
D. G. Weems, Electric Ruilway.,
P, Decker, Electrical lnsulator,
Jas. Jos. Bush, Steam Grnerator.
T. D. Bottome, Incandescent Elcctric Lamp, |
W, C. Bryant, Incandescent Lamp Socket,
‘I, L. Kay, Storage Batteries,
Scotch Yoke for Steam Engine,
E. Howland, Portable Steam Boiler,
E. Howland, Boiler and Engine,
Ed. Mather, Furnace Grate.

No. 37118,
Nou, 37127
No 37135
No 37137
No. 37152.
No 37162
No. 37166.
No. 37186.
No. 37188,
No. 37198.
No. 37219.
No. 37229,
Nu. 37.230.
No. 37,249

SPARKS.

Mr. Fred. Stark, late of Listowe), has been appointed assistant engineer
of the clectric light station at Mitchell,

The Edison General Electric Company will establish an arc and incan-
duescent lighting plant in the town of Lindsay, Ont,

Prof. Galbraith has reccived his first instalment of clectrical instruments
tor the electrical engineering department of the Schonl of Practical Science,
and hopes to have his dejartment fully equipped in a few weeks.

The city of Chicago has introduced in its telephone exchange a very
useful ** busy call,” which enables a caller.up of a *busy* line to have his
call placed on-record, so that it will have attention as soon as the line is
clear.

The Montreal Exhibition Association, us well as the citizens of that city,
are to be congratutated upon the success which crowned their cflorts in con.
nection with the recent exhibition.  The total receipts amounted to upwards
of $50,000.

‘The Hamilton Light and Power Company is going to spend §30.000 or
$40,000 in improving its system. Work has been comunenced on a new
powcr station at the corner of Main and Catharine streets.  New dynamos,
two new twin engines of 600 horse power each and other new plant will be
wdded,

‘The agrcement between the Bell Telephone Co. and the city of Toronto,
which provides for a reduction in rates to 43 per year for business premises
and §25 per year for residences, and the payment into the city treasury of 5
per cent, of the gross earnings of the company in the city, has been con-
summated. The city grants the company an exclusive franchise for five years.

Isarc Newton is said 1o have carricd in his ring a magaet weighing but
3 grains, which could raise 746 grains or 250 times its own weight.  This
magnet naturally excited much admiration, but is surpassed in power by
that formerly belonging to Sir John Leslie, and now in the Physical Collec-
tion at Edinburgh, weighing 3} grains, and having a carrying power of 1,560
grains,

Prof. Elibu Thomson has recently devised a method of case-hardening
iron or stecl by means of the heat produced by the passage of an electric
current.  His process consists essentially in heating the object clectrically,
and then applying to the metal so heated a surrounding envelope—cither
gaseous, fluid or solid—for the purpose of changing or preventing change
in the quality of the material, according to the special end to be attained.

Mr. B, J. Throop, who has been local manager for ten years past of the
Bell Telephone Co.’s business at London, Ont., has been appointed to filla
similar position at Hamilton. Mr. S. J. T. Brown, of Hamilton, replaccs
Mr. Throop at London. The staff of the London office presented Mr.
‘Throop on the eve of his departure with a kindly worded address, a couple
of casy chairs, and a marble clock, in token of their appreciation of his
character.

Mr. A, A. Cross, in a brief note to0 the American Mackinist, thus
describes a form of commutator smoother which he has found to answer the

purpose. It is simply a block of maple, with a handle like a square chisel
mallet, with a semi-circle cut in outer end of block, the circle to fit the
commitiator.  Lay a piece of fine emery cloth in the semi.cirele, fasten it
with a tack on the side of the block, and grind away, running the dynumo
about half speed.  With this arrangement, and a little judgment, commu-
tatars can be kept sinooth and round at little expense,

‘The Machinery Hall at the Industnal Exhibition presented but few
exhibits 1 the electricnl line this year,  The honors were divided between
the Rall Co., the Toronto Electric Light Co. und the Kay Electric Works,
Hamilton. The lighting of the various buildings was done jointly by the
Toronto E. L. Co. and the Ball Co. Not only was Machinery Hall less
interesting from an electrical standpoint than on some former occasions, but
a great fafling off was observed as compared with former machinery exbibits

. ofall kinds. The management of the Exhibitiun must give more attention

to the requirements of machinery exhibitors if the retogmde movement
which has already set in in this important department is to be checked.

—

NOTES.
Dilute muriatic acid will take the muddy deposits out of gauge glasses,
Foaming in a boiler is most frequently caused by impurities in the water
supply. . .
It is estimated that 20,000 horse power will be required for the electric
lighting plant of the Columbian Exposition,

The Northwestern Meckanic says :—Vertical engines scem to be coming
morc and more into favor in this country for clectric lighting, beth for siow
and high speeds. They have long been popular in England, and now Quite
a number of American engine builders are selling vertical high-speed com-
pounds, and so far they appear to have been very successful,

A gentleman, well known as a maker of recording gauges, has a little son
of an inquiring turn of mind. The other evening the boy said to his father :
‘" Papa, where is Atoms?™  Father—** Athens, you mean ; don't you, my
dear?” Inquiring son—No, Atoms, the place where people go to when the
boiler explodes ; because it always says they were blown to Atoms."—
Electrical Review.

In the discussion at Providence of the topical question: ** How many,
times per minute cana dashpot apparatus be lifted, such as used with
Corliss’ valve gear?’ the case of an engine running at the ‘T'renton lron
Works was cited by two or three members. It has worked successfully for
several years, at 160 revolutions per minute. Another case where 150
revolutions is attained was mentioned.

That it 1s almost impossible for a stecam engineer 1o secure a situatjon
to-day unless he has sufficient knowledge to operate an clectric plant, is
well known, and it would scem axiomatic to state the converse proposition,
and say that no clectrician should be held competent to superintend a cen-
tral station, or evea an isolated plant, whether for riiway power distribution
or isciated lighting, who does not know whether or not the steam plant
which drives his dynamos is being worked not only with safety to the
neighborhood, but also with reasonable efficiency and cconomy. The
weakest part of central station work has been and still is more frequently
found to-day in the boiler room than elsewhere.—Electrical Age,

A shaft that is crooked, and is run in bearings that arcin line, consumes
power equal to the amount of strain it requires to bring it into ine, and this
strain is constant in any position that the shaft may be in, but as it revolyes
it shifts the strain to the bearing, and has a tendency to wear and loosen
it. If the shaft is straight, and the bearings are out of line or level, the re-
sult is similar as to the constant strain of bending the shaft as it revolves,
but the strain on the bearing will be one way all the time, and the tendency
will be to wear the beuring in a direction that will allow the shaft to
straighten itself.  1f a shaft is crooked and the bearings are out of line to
the samie amount, there will be one point in cach revolution where there will
be no strain, but opposite 1o that will be a point where it will be double,
and the result will be a jerky motion, worse than if onc or the other was
right.

———n

ROGERS’ DYNAMO 0IL

Guaranteed Superior Quality

PATENTS

Obtained ic Canada, United States, Great Britain and all Forelgn Countries.

and Economiecal.

SAMUEL ROCERS & CO.,
30 FRONT ST. EAST, TORONTO

MANUFACTURERS OF

Finest Engine, Cylinder and other Gils

TRADE MARKS, DESICNS AND COPYRICHTS REGISTERED,

Examinations and. Reports as to validity. _Searches
Agreements drawn.  Advice on Patent Laws, etc.  Special Counsellors in Patent Causcs.

FETHERSTONHAUGH & CO.

PATENT BARRISTERS AND SOLICITORS,
ELECTRICAL AND MECHANICAL EXPERTS AND DRAUGHTSMEN,

Canadinn Bank of Commerco Bullding,
(Second KFloor) -

made. Infringements investigated. Assignments and

TORONTO.

THE BROOKS MANUFACTURING CO., L.,

MANUFACTURERS OF

GARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

Al

PETERBOROUGH, ONT.
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NOTES.

An excellent way to discover the whereabouts
of pound about an cngine, is to place the end of
a plece of mbher hose to one carand the other at
different parts of the engine.  Sometimes 1t may
be necessary 10 stop up the cther ear, as sound
travels in & very deceptive way, Some engineers
it the end of & thm pine stick between the
teeth, and let the other end touch the suspected
part of the engine.  We have always found the

s

F. E. Dixon & Co.

hosc quicker und more reliable.~Boaston Journal
of Commerce.

A pncumatic telephone has bren patented in
¢Canada by Mr, George Noreau, of Quebee, Que,,
on the 23rd of May, 1891, (No. 36,667.) This
telephone consists of a box at each end of a
speaking tube, this box contains wechanism for

MANUFACTURERS OF

LEATHER BELTING

operating thecall bells. A butb of clastic matenal,
when squeezed, causes the bell toring. The speak-
ing tube hasa branch at cach end that may be
held to the ear, thus an uninterrupted conversa. .
tion may be carried on in the same manner as
the clectric telephone,

Says the Locomotive . *' 1t should be remarked
that water may be heated above 252* Fah. with.
out passing into stcam, and while it is under
ordinaty atmospheric pressure, provided it is
kept perfectly quiescent, but let the slightest
motion be communicated to it—cven the tremor
produced by a footstep—and behold ! the water
which was calm and quict suddenly flashes into
steam, ‘This is the mysterious cause of so many
stcam-boiier explosions, which take place when
the valves have been closed for some time, and
the boller quiescent.™

Perhaps readers will bie interested in a kink in
the engine which came to my notice recently,
writes a correspondent of the Seientific Mackinist, |+
1 have been troubled with the boxes on my crank
pin getting warm and cutting away very mapidly
1 could not locate the cause for some time. 1
had pat wy engine in perfect line, and still the
trouble kept on. 1 was on the point of using
sumc strong engineer's language, when 1 thought
perhaps the trouble was in the strap of the crank
pin boaes. So 1 took it off and again filled up
my boxes and put them back, but instead of
screwing the nuts tight before driving the key i,
1 inserted the bolt and drove the key down hard,
and then ughtencd up thenuts.  “Then, loosening
up the key. 1 drove it to the proper place. 1
have not been troubled with hot boxes since,
‘This way you put your boxes in perfect condition
before you have made your strap fast.

70 KING STREET EAST, TORONTO.

HEADQUARTERS FOR

ELECTRIC LICHT AND DYNAMO BELTINC.

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co. :—

One 36 inch belt g8 feet long.
One 36 inch belt 100 feet long.
One 36 inch belt 123 fest long.
One 38 inch belt 100 feet long.
One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belting.

All of the above belts ate DOUBLE THICKNESS. The 38 inch
belt is the largest belt ever made in this Province.

We arg prepared to furnish belts of any size, two or three ply
up to 48 inches wide. Every belt fully guaranteed.

SEND FOR DISCOUNTS.

Dixon's Belting Hand-Book mailed free on application.

NOTES.

‘The Jenckes Machine Co., at Shetbrooke, Que., has just completed a
very large colliery winding engine, 6o tons in weight, ordered by the
Intercolomal Mining Co., for work at tharr mines at Westmull, Nova
Scotin. Theengine is & double onc with cylinders 28 x 60 inches, fitted
with Cornish valve gear, and 15 So0 horse power, The drums areten foet
in diamcter, aud will wind over 5,000 feet of rope cach, and 1t 1s intended to
hoist seventeen boxes of coal at cach lift from the slope of the munes, which
are ot present about 4,000 feet 1 depth.

Professor Wiggins, the inspired prophet of weather, has evolved a new idea
from the Tomceilian Vacuum in lis mamtop.  According to this cuphoni-
ously named secr, we are 10 have a dry summer on account of the increased
use of electnc wires The analogy is as apropos asif onc should say,
Baby McKee will take the croup because the Prince of Wales plays
baccarat.  The official weather prognosticator 1s enough for one country to
be afflicted with  We can abide, with at leasta simulation of pauence,
the austakes of Greeley, but spare us from the Tices and the Wigginses.—
Electric Enterprise.

It may be strange to engineers, but it 15 stated to be a fact, that in tugh
pressure hot water heating the water frequently becomes red hot, pressures
of 1,000 to 1,200 pounds per square inch being reached, and when the
circulation of the system is defective the pipes become visibly red in the
dark. Onc of the main obstacles i the way of using stea.n of very high
pressutes and correspondingly high  temperatures, is the ditliculty in
properly tubricating the cybnders and keeping the stuffing boxes properly
packed.  With this difficully overcoms, pressures of 400 or 500 pounds to
the square inch would be as common as 125 pounds to-day.

arms—

—

The cmployées on the Victoria Electric Tramway, numbering 33, recently
struck for a reduction in the hours of labor from 12 tog.  The president of
the company states thut he can get plenty of men to fill the places of the
suikers.

| NCANDESCENT DYNAMOS

FOR SALE CEEAP.

AVING a large assortment of the well known ** Lahmeyer © Direct

Current Incandescent Dynamos, Compound Wound, on hand, which

we want to reduce, we will sell same at greatly reduced prices for a short
time.

These Dynamos arc equal, and in some respects supence, 10 any made.
They are thoroughly well made both electrically and mezhanically, of best
materials and finish, and are the only Dynamos in the world which are cast
in one picce,

They ate especially adapted for factory and private usc on account ot
their simplicity and minimum care required , the field magnets being 1nside
of frame are protected from external injury.  They are all compound wound,
and owing to the large wire in the ficlds will not burn out.

The first ** Lahmeyer * Dynamo started tn Canada, over two years ago.
has been working constantly ever since without costing the owners, Hender-
son & Potts, Halifax, one cent for repairs of any kind or giving 2 moment's
trouble, notwithstanding the fiact that it has been working on 807, overload,
viz,, 30 light machine running 55 lights.

EVERY MACHINE CUARANTEED.

{llustrated Circular and Price List sent on opplication to

JOHN STARR

GENERAL CANADIAN AGENT FOR
“Lahmeyer” Electric Light System. ““Unique” Tslephones.

‘‘Samson " Batleries.
AND DRALER IN ELECTRICAL APPARATUS AND SUPPLIES,

HALIFAX, N. S.

Now i1 the time to equip your {actory preparatory to the fall and winter moaths,
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] DVER 100

: IN OPERATION,
From 10 inches by 3 inches

—— T

93 inches by 23 inches.

Giving perfect satisfaction.

| ARETHE BNLYSPUT GRIP PULLEYS cuorr
COUPLINGS MADE. GIVE EVERY SATISFACTION AS
DRIVERS uRDRWEN PquYs Fuu.v GUARANTEED

USED BY
; . N . Hunt Bros. Electric Light Works, - London,
WAT E R O U S £ N G l N E WD R K S e P Royal Electric Light Co., - . Montreal.
RA [\J T F-_ O P\D C /\'\J A SAa. - Windsor & Sandwich Electric R. R, Co,, - Windsor.

LI N K B ELTI N G Gives the advantage of a belt with the positive
motion of gears. No centers too short for its use.

A paper manufacturer said tous : “1 am using 88 in to drive my lower floor, including
my paper machine. s positive motion, never varying, produces a ton of paper more every
day. E/cry slip of the belt, or stoppage, means a loss of too feet of paper, and this never

occurs now.’

SPECIALLY ADAPTED FR CONVEYINC AND ELEVATING ALL KINDS OF MATERIAL.

) Hill Patent Friction Pulleys

B TR,

THE SMITH PREMIER TYPEWRITER,
THE EDISON PHONOGRAPH,

AND THRIR SUPPLIES.
DESEKS s CABINETS.

HOLLAND BROS. & YOUNG,

17490 NOTRE DAME ST., - MONTREA!L. X

A chkly Journat of advance tnforma.
tion and public works.

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

cANAmAN O CON

TENGERS wANIEY

PRIESTON
‘OI4vVILNO

HAVE YOU SEEN OUR NEW

TemGOtmTlle T AND GUT OFF GOUPLINGS

MBTALUG ROOH“G €0. OF GAHADA. Ltd. For Electric Light Stations and all purposes where intermitient power is required.

Rear 84 to 9o Yonge Street,

e roRoxzo. MILLER Bros. & Towus,

EC-IS t [a /‘eA ”é ta / Iic 8 /".ng /es (Swccessors to Miller Bros, & Mitchell)
B Tomnto Office : 74 York Strest, MONTREAL, QUE.

SHEET STEEL BRICK SIBING PLAYES,' ESTABLISHED 1569,
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. , SUBSCRIBED CAPITAL, $100,
FIRSTBROOK BRros. AMOUNT ON DEPOSIT WITH THE GOVERNMENT OF CANADA. s54.724.

S Atex.Camennit KCM.G, Pagg,
King St. East, - TORONTO {Lieut Govr ufOntano)
MANI#AC T REKS P mE u[ﬂh M E&Tﬂﬂ
Toppi W
oppins,

Side-Blocks : a"d" Re

¥ go,

OIIIP ny of Canada

Cross-Arms

WRITE FOR PRICES. ' 20 1otz F T 3
{ ENG]NE ER 16.c. Roaa Chlcl‘ Enginecr A.FRAssa Secy rm,
l’ G S
Please mention the ELECTRICAL NEWS CONSULTIN Heao OfFrice. 2’;'0601;76 i‘IfTO
when corresponding with advertisers. i Prevention of Accident our chief alm. Economy of frokseotiion:

NOTE-=The offices of the Company have been removed {rom above address to the Canada Life Building.

RUBIN& SADLER

- r:nP
\O/‘\TRF:RL, - TOH’OHTO
ln a RS e RES “'.‘»-':‘: TSN EPAYS «

MANUFACTURERS OF

SPLIT AND SOLID

PurLrmvys

OF EVERY DESGRIPTION,

Our Iron Centre with Mn'}‘)lc Rim Pulleys are made specially for high
speeds, combining GREATEST STRENGTH AND BEST BELT SUR-
FACE, with lightness in weight and perfect running.

Send for Catalogue and Discounts.

Dodge Wood Split Pulley Co.

Telsphone 2080. TORONTO. City Office : 88 King St. West.




