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THE NEW WORKS OF THE TORONTQ
ELECTRIC LIGHT COMPANY.

On the 215t day of January, 1897, the are light station
ot the Toronto Electric Light Company was totally de-
stroyed by fire.  The building was of frame covered by
corrugated 1ron, and had served the needs of the com-
pany in the carly stages of its career. The continual
increase 10 the number of dynamos and engines had
necessitated the buwlding of platforms to carry the
dynamos above the shatting, and finally the building be-
came very much crowded.  Although there was con-
stderable timber in the structure 1t was thought that
owing to the continuous presence of the employees the
risk was not great.  Events proved differently, however.
Su sudden was the outbreak that all the engines coud
not be stopped, and the men had to make a hurried exit
by the windows, leaving even thewr personal effects be-
hind.  Owing to rapid temporary work the lighting of
the uty was very httle interfered with, anu work was at
vnce commenced to clear the ground for ajnew structure.

circuit desired, and also polarity indicators to ensure the
currents flowing in the proper direction.

When the ground was cleared the first thing dune
was to drive piles for the foundations to the solid ruck.
Such piles as were under the old building were utilized,
and new ones driven where necessary. The piles were
cut off level at the lowest water line, and on them was
laid a solid bed of concrete over the entire space, 2 feet
g inches in thickness. Upon this the dynamo founda.
tions were built, and were carried up to a height sufli-
cient tor headroom under the arches which connedted
them together. This formed tunnels for the shatung,
the pedestals for which were anchored to the concrete bed.
Intermediate arches, wherever necessary to continue the
floor between dynamo foundations, are carried on heavy
I beams on cast iron pillars.  Stairs to these tunnels,
doors, window frames, roof beams, railings, etc., are
all of iron. There is also a twenty ton travelling crane
which can be used over any part of the floor. This has
been of great advantage in handling the machinery dur.

3,000 H.I. ENGINES 1N NO. 3 STATION, TORONTO ELECTRIC LiguTt Co.

Steam derricks were erected, and the dismantled dy-
namos, shafung and engines lifted out and cleared away.
Whitle the ground was being cleared plans were got out
for new structures, and it was determined that, what-
ever might be the next cause of trouble, it would not be
fire. There is absolutely no wood or any combustible
substance us2d in any part of the construction. Weare
cnabled to present our readers with a general view of
the reconstructed works and some of the details of the
various buildings. The arc light station No. 1 is shown
by photographs taken of each end trom the center of
the building. At one end wall be [ :en the arc light
switchboard, which is built of pressed brick with terra-
cotta tummings, and 1s surmounted by a clock driven
by electnaty, which s one of a number distributed
around the works, and fornung part of the general time
system that is being introduced into various parts of the
aty. Each arc circuit has ampere meters on the face of
the switchboard large enough to be seen from any part
of the room, and behind the wall there is a slate shelf
for standard ammeter, which can be plugged into any

ing installatiun, and will no doubt effect a considerable
saving in time in the event of the machinery being
handled for repairs. The shafting is all extremely heavy
and runs in self-oiling bearings of the best design.
There appears to be nothing omitted that experience
has shown to be advantageous in the operation of an
electric light installation.

The building in front and to the east of the general
offices of the company is now being finished, and will be
utilized as store rooms for all supplies, show rooms for
incandescent fixtures, and meter department. This
building is erected entirely of brick and iron, with con-
crete floors and terra cotta partitions, It also contains
accommodation for nightwatchman and for lineman on
duty at night, with horse and quick hitching attachment
for sudden calls. This saves time that would be neces-
sary to get a horse and rig trom the general stables,
which are situated at the rear end of the lot.

Station No. 3 is also a brick and iron building of a
similar character to the arc light station, and is equipped
with two pairs of upright Corliss engines of 1000 to
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1500 h. p. each.  These engines are shown in our illus-
trations.  There are four dynamos in this building—two
of 500 k.w. capicity 250 volts for motive power pur-
poses, and two alternators of 450 k.w. capacity cach.
Oue of the illustrations shows a direct current generator,
but owing tothe limited space available for the purposes
of the photographer, it does not give a very clear idea
of the surroundings. In this cut may be scen one of
the automatic cut-off air pumps and condensers, which
are used throughout the installation.

Station No. 2, or the most westerly of the lot, is a
similar construction to the building that was destroyed,
with the exception that it is lined inside as well as out
with sheet iron, and the floor joists and uprights are
also cased in sheet iron. It contains a double tandem
upright Corliss engine of 1000 horse power caperity,
and also the general distributing switchboard for Ll the
output of current for power and incandescent light pur-
poses. It is the intention to rebuild this as soon as the
weather permits, and replace the present structure with

The detail of the foundation work, some of which was
of a very difficult character, having to be laid under
water, as well as the general arrangement of the build.
ings, are of a very interesting character and would well
repay & visit by anyone interested in such matters,
Visitors are always welcome and will be shown any-
thing and everything in connection with the operation
of this extensive plant.

A LETTER OF THANKS.
MoxTreaL WeST, February gth, 1898,
Tao the Editor of the Canaman Errcrrical Nrws,

Sir, Permit me to thank those of your readers who so kindly
forwarded samples of boi'er scale and feed water in connection
with articles now in cou se of publication in the ELsCTRuag,
NEWS,

Personally the results have been indeed gratifying,  With the
exception of P. E. Island, I have received samples from every
province in the Dominion ; and what is more pleasing, sampies
have been received from steam users, engineers, and manulac.
turers of scale resolvents, as well as dealers in this line of gouds,

This is also a gratifying evidence that the ELBECTRICAL NEws

IRECT CURRENT GENERATOR, 250 VOLTS, 300 K.W., Toroxto ELkctric Licut Co.

4 building of a similar class to the new ones. The
foundations have already been built of stone and con-
crete, and it s expected that the building will be com-
pleted in the carly summer. The engine will have a
new fly wheel of 6o inches face, and the shafting will be
rearranged and placed in brick tunnels, as in the new
buildings, and the space that will be gained will be
arranged for tlie installation of two direct connected
units of 1000 h.p. each.

The company have also decided to erect coal handling
and storing machinery of the latest type, so that coal
arriving by vessel can be unloaded and delivered in the
boiler houses with the minimum of handling and expense.

The whole of the works above specified, including the
rebuilding of one of the boiler houses, and the construc-
tion of the iron roof, have been done by the employeces
of the Toronto Electric Light Company, including the
original designs and all the labor necessary in the carry-
ing out of the various works the only exception being
the pile driving and the construction of the travelling
crane, which were done by contract.

is widely read, and that the subject is an interesting one to all
classes of readers.

Unfortunately articles of this kind cannot be written in popular
style. I shall in future, however, endeavor as much as possible
to avoid the use of technical terms.

1 cannot 100 highly express my tuanks to those engineers with
whom 1 entered into private correspondence for their very flatter-
ing appreciation of the work upon which T have been engaged.

Yours very truly,
Wt THOMPSON.

The United States Consul Morris, of Ghent, Belgium, states
that the most extensive product of the world is charcoal thread,
which 15 employed for incandescent lamps, the article for the
most part being manufactured at Paris, and coming from the
hands of an artisan who, for the present r¢=wins unknown tn
order to better protect the secret of manufacture. It is by the
gramme—i3% grains—that this product is sofd at wholesafe,
and, in reducing its price to the basis of pounds, it is found that
the filament for lamps of twenty candles is worth $8,000 per
pound, and that for lamps of thirty candles is rated at $12,000 per
pound ; the former have a diameter of 0.020 of a millimetre—one
millimetre equals 0.0394 inch—and the latter of o.0045 of & milh-
metre.
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CORROSIVE AND SCALE-FORMING AGENTS IN
BOILER FEED WATERS.
By, Wi, Tromron,
[ArTICIR 3).

Haviva discussed the presence of corrosive agents in solution,
we now require 1o turn our attention to the presence of fmpurities
ikely 10 occur as dissolved solids amd solids held in- mechanical
suspensi 11, some of which are liable to form scale or encrastation.

he toral solids contained within a bosler feed water mav be in
cither of one of two cm.ldilions. .in mechanieal suspension, 18
smalt pacticles, or in chemical solution ;. and  ter may contain
maweitees as per following table ¢

In medhanical suspension :

Animal.
Vegetable.
f As sand,

{ mud. cte,

Organic matter {
Inorganic matter

Animal.
Vegetable.

Scale forming.
Non scale forming.

In solution : Organic mmtcr{

Inorganic matter {

Matter 1n mechanical suspension, whether organic or inorgaunic,
may be removed by filtration, but matter v chemical soluvon, as
dissolved impurities, cannot be removed by mere filtration, but
must receive treatment either by chemcals or heat, the aim beingy
to get a precipitation whereby we have the impurities in condition
first named.

I shail not attempt to deal with the whole of the chemical com-
pounds that may at times be found in natural waters, but contine
myself to those compounds of common occurrence with which we
are all well acquamted. These way be classed as the oxides,
chlondes, carbonates, bi-carbonates and sulphates, beng the
compounis fornied by the unmion of the vanous aud radicdes wuh
the baste radicles or metillic elements, those wmost commaonly
found being sthcon, alununum, wron, caluam, magnesium, sodimm
and potassium.

Before procecding to discuss the nature of the scale formed or
the actson of these vanous compounds within the boler, it 1y first
pecessary to briefly explamn thewr presence w the water. One of
the commonest and most unportant of these groups of salty, and
a group with which we are most frequently calied upon to deal, 13
the carbonates. They are very widely distnibuted, bemg found
in constderable quantities nearly the world over.  Carbonate of
calcium 1s found in the well kaown forms of linlestone, marble,
chalk, coml deposits, etc. Carbonate of magnesiom  occurs
quite frequently as magnesite and i combination with carbonate
of calcium very largely as dolomaite.

Carbonate of wron occurs less frequently, and not so largely
diffused in nature, as sidemte or spathuc wron.

The carbonates of the alkalize bases, sodiumy and potassium,
occur very largely n the alkahne districts, but bemng soluble at
all temperatures found i bosdler pracuce, do not play such an aun-
portant part in engineering practice as scale-forming agents as
do the carbonates of the alkaline carths.

The wholc of the carbonates are formed by the umon of car-
bonic dioxade (Co,) with some one of the metallie oxids, such
as caloum oxid (Lav), magnesum oxid (Mg ), sodium oxud
{Na,O), etc.

The usual chenncal reaction takimg place may be classed as a
double one, carbonic dioxide (Co,) first combining with water
{H, V) 10 form carbom aud (H, Co,y). The metallic oxids just
named enter 1nto combination with carbonie acid as follows

Calaum Oxid.  Carbomic Aaid.  Calcaum Carbonate.  Water.
CaO + H, Co, = Calo, + H, 0.

aod Magnesium
Magnesium Oxid.  Carbonic Acid.  Carbonate. Water.
Mg O + H, Co, = MgCo, + H,0O.

In this case the bi-valent basic mdides of calcium and mag-
aesium replace the hydrogen of the carbonic acid and the Jiberated
bydrogzen enters into combination with the oxygen of the me* dbic
oxid ; consequently from the combination of two chemical com-
pounds 1s shewn in equation two new compounds, consisting of
cither of carbonates of calcium or magnesium and water, are
formed. The combination between the oxid of sodium and car-
bonic acid is practically the same with this exception: Sodium
is « snuvalent metal, consequently has the power to replace only
onc atom of hydrogen, therefore one molecule of sodium oxide
must always consist of two atoms of the metal sodium in com-
bimation with one atom of oxygen. The chemical reaction forthe
producuion of sodium carbonate therefore is :

Sodwm Uxid.  Carbonic Aad.  Sodwm Carbonate.  Water.
Na, O + H, Co, = Na, Co, v H,0.

As a rule, out of all the scale-forming material found in feed
waters, none occurs o frequent, nor vet in such large proportion,
as does carbonate of calcium ; next in order carbonate of mag-
nesia may be said to occur. Carbonate of ron occurs in linted
arcas and never in large quantities.

The carbonates of calcium and magnesium are very slightly
soluble in water, and very rarely exist as such in quantities ex-
ceeding two grains per imperiad gallon, and it is very rare that
they are present in the water separately, as they usually exist in
water together, and 1n this case the total held in solution never
exceeds the maximum quantity of either which the water is
capable of dissolving. This small quamity of dissolved solids
would have but little effect in a boiler feed water, and draws our
atteation to a very important fact. If the carbonates of cal-
cum and magnesium are, as stated, neacly insoluble in water,
how i< 1t that they predominate as scale-forming impuritics and

.

are 3o often foumd in chemicnl solution in hoiler feed waters in
such large quantities ?

I we turn back to the article on dissolved gases, we shall find
that many gases are very soluble in water, and it is this fact that
plays such an important part in explaining the presence of in-
soluble carbonates.

Wherever orgamie decomposiion or combustion 1s takig place
carbome dioxide (L O, ) v bemg constantly evohved.  This at ords-
nary pressures and temperatores exists as a gas, and is therefore o
copstant constituent of the atmosphere ; it iv also contained inthe
soil s a product of organic decay.

Jo A0 Wanklyn, s an excellent wark on * Water Analysis,”
published w London, England, states that **in many oatural
waters there is more carbonic acid gas i some form or other than
any other single foreign material.”  As already seen, carbonic
dioxide is very soluble in water; some is absorbed by falling
rain, and o stll greater quantity as it passes theough the soil.
We have already noted the very wide distnibution of the varions
carbonates in nature, and although the ciarbonates of lime and
magnesia are nearly insoluble in water, they are very soluble in
witer containing carbonic acid.

‘The carbonates of lime and magnesia appropriate a portion of
the carbome acd cqual wn quantsty to that atready existuyy in
combiation with ther oxids to form the carbonate, thus forming
what s known i chennstry as it bcarbonate, according to the
following cquation :

Carbonate of Lime.

Carbonic Acid.  Bicarbonate of Lime.

Ca Co, [ H, Co, - Ca H, (Co,),.
and Bicarbonate of
Carbonate of Magnesia,  Carhonic Acid. Magnesia,

Mg Co, i H, Co, = My H, (Co,),.

Both the bicarbonates of lime and magnesia are very soluble in
water, and the presence of carbo  te of lime and magnesia in
boiler depomts may then be explained as follows - The ram reaches
the earth charged with a certam quantity of carbonic acid, and
n passing through the soil takes up & otill greater supply, and
after passing through the cacth rarely escapes contint with some
of the carbonate rocks, which dissolve in it. After passing over
these rocks and formung new  solutions, the water again reaches
the surface and forms the supply of vur rivers, lakes or wells,
from which we take our boiler feed supplies.  These bicarbonates
are very unstable salts, and are much more soluble in cald water
than hot, owing to the fact that a -« .s¢ in temperature drives off
the excess of carbonic adid and the bivarbonate is as a con-
sequence reduced to the carbonate, in which condition it is nearly
wsoluble.  When a temperature of 180" I s reached a large per-
centage ot the carbonic acid is driven off, and the bicarbonate
consequently suffers redudtion 1o the carbonate, and at 290° F.
the precipitation is complete.  Thus we are readily enabled to ac-
count (or the presence of the carbonate salts in boiler encrustation.

Next to the - arbonates, the sulphates play an important part
m feed waters. The sulphates of magnesium, sodium and
potassium are all readily soluble in water, and although they play
an unportant pait in the treatment of boiler feed waters, need not
be referred to here.

Probably no scale-forming salt has given more trouble or been
more destructine to boilers than has sulphate of caldium.  Sal-
phuric acds readily attack nearly the whole of the metallic oxids
and espeaially those under consideration, forming sulphates and
water, thus

Calaum Oxide. Sulphuric Acid.  Calcium Sulphate. Water.

CaO + H, SO, Ca SO, i H,O0.

Caluun sulphate o1 sulphate of hime s found in nature widely
distributed, vecasonally in the anbydicas form as anhy drite, and
much more commonly as the hvdrate known as gypsum.  When
gypsam is heated to about 240" 10 250 F., it lases a large propor-
non of its water of crystallization and becomes what s known to
us as plaster of Paris.  This product is, as we know, capable of
taking up anther portion of water and **setting  to a close, hard
stony mass.  The anhydrous sulphate i nearly insoluble i water,
but the hydrated form dissulves faily ccadidy and up to about
120 F., as the temperature acrcases the solubility acceases.
Above 21z bF.osolubility decreases very rapidly, and at oo Lot
becomes almost entirely insoluble.  Unlike the carbonates the
presence of catbonie acid gas has no effect upon its solubility,
its solubility being entirely due to the solvent power of the water
itself.  When the hydrated sulphate of lime precipitates it loses a
portion of its water of crystalization, and when 1t reaches the
bailer plate the balance, and it 1s consequently converted into the
anhydrous state, and this change in crystalline form s largely the
cause of precipitates contaming sulphate of hme being bound into
such hard compact masses and forming such a troublesome scale.

As already stated, sulphuric acd occisionally occurs i streams,
cte.  If bicarbonate of hime or magnesa are present free adid
will not exist untal the salts of calaium and magnesium hoave been
reduced from carbonates to sulphates.  The same reduciion takes
place when water containing sulphuric acid is passed over lime-
stone rocks, and since rin water has been shown by numerous
chemusts 1o contain traces of sulphunc acid, the presence of sul-
phate of lime is largely accounted for. The chlorides of the
various metals under consideration are frequently present in feed
water, especially sodium chloride, which is simply common salt,
Since, however, the whole of the metallic chlonides we have ocea-
~0n to refer 1o are casily soluble in water and do not form scale
except in extreme cases, we do not require to refer Uy them at any
length, particolarly since we shall 1 equire 10 discuss them fully a1
a later stage, chiefly as to their effect on the scale-forming agents.

The oxides of silicon and aluminum are frequently found in scale,
and when present in any quanuty form a very troublesome scale.
They are not casily soluble in water, but often occur in large
quantities where muddy water is used without previous filtration,
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JuncEe Cox of the Supreme Court of the
LeEu Riehts of  pyistrict of Columbia has lately gi

Telephone Companies. Y grven a

decision of much interest to telephone
companies and telephone subscribers. An hotel keeper
at Washington was threatened with the removal of his
telephone if he continued to permit the free use of the
instrument to his patrons. He applied to the court for
an injunction to restrain the telephone company from
carrying out their threat. While granting the injunc-
tion Judge Cox imposed certain restrictions upon the
plaintiff as to the use which might be made of the tele-
phone. One is that while boarders in the hotel may
telephone for a baggage waggon, they are not entitled
to use the instrument to order theatre tickets or stock
reports. These restrictions are based on the fact that
the guest in the hotel does not get free cabs, telegrams,
newspapers, or boot shines. Judge Cox very correctly
points out that ‘ When the subscriber allows others to
use his telephone it is an abuse of the time of the tele-
phone operator. It is also an infringement on the
rights of the Bell Telephone Company, which receivesa
royalty from the defendant. Furthermoreit isan in-
fringement of the rights of other subscribers. It is
very annoying for a subscriber to call for a certain num-
ber and be told that the connection he wants is busy,
that being due to the fact that a non-subscriber is using
trec of charge, the telephone with which connection is
desired.”

Tue Committee on Legislation of the
Canadian Electrical Association thought
it advisable, notwithstanding the short-
ness of the late session of the Ontario Legislature, to
make an attempt to sccure a measure of relief to gas
and electric lighting companies, from untair and unjust
municipal competition. With that object in view a
short bill was prepared which came before the Muni-
cipal Committee. After discussion those representing
the Association consented to a suggestion of the chair-

Canadizn Klectrical
Association.
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man and other members of the committee, that the
matter showid stand over for a year. The committee
thought that in view of the early adjournment of the
House, and the pressure of business consequent upon
an unusnally brief session, there was not time to give
the bill the proper amount of consideration. The dis-
cussion, however, brought out the fact that there could
be found no solid objection to the principle of the Bill,
while an the contrary the injustice of the present law
was brought into clearer prominence. The necessity
and propriety of some measure of relief which will pre-
vent the confiscation of electric light investments may
be considered now to be generdlly admitted, and there
is reason to hope will be forthcominyr at the next session
of the legislature. The electric light companies through-
out the province, who are all more or less interested,
should give the Canadian Electrical Asscciation their
hearty support in this movement.

Ax able paper on this subject was
recently read before the Northwestern
Electrical Association by Mr. Alexander
Dow. The text of the paper was that at the present
time the policy of electric light managers should be
to sell electric energy to every accessible user, at the
lewest price which will realize a fair profit on the
capital invested. it was argued that the few who are
still following old methods and asking high prices for
energy are simply advancing the cause of municipal
control. Perhaps the most important subject touched
upon by Mr. Dow in his paper was that of supply-
ing light and power from the same units. He be-
lieves the best practice of to-day is to furnish arc and
incandescent lights, as well as motive power, from the
same dvnamos and mains, thereby greatly reduc-
ing the cost of plant and distribution lines. \While this
1s a subject which should be considered in the original
design of a station, Mr. Dow points out that there are
instances where old stations have been re-arranged,
with very satisfactory results.  Only for railway work
does he advocate the installation of separate units,
giving as his reason that there has not yet been devised
a satisfactory system whereby a supply of 3oo-volt
current can be combined with a general lighting dis-
tnhution system. In the winter season the load on
strect railways coincides with the heaviest load on the
lighting system for an hour or so each day. Mr. Dow
concludes his paper with a plea for greater educational
work among clectric light men, municipal authorities
and municipal theorists.

Blsctere Lighting
fo: Prodt.

IN view of the effort that is being made,
principally by the eight or nine com-
panies engaged in the manufacture of
acetylenc gas machines, to introduce acetylene gas
throughout this country, we publish in this number the
rules which have been adopted by the insurance authori-
ties of Germany and Canada for regulating its use. A
careful perusal of these rules should be sufficient without
further argument to show the extremely dangerous char-
acter of acetylene, and itis well that the dangers attendant
updn its use should be understood at this stage, when as
yetit has come into use in but few places. We are sur-
prised to learn that in one or two towns an effort is being
made to displace the clectiic light by acetylene gas. We
cannot imagine that the effort will be successful, but
should the citizens of these towns be induced by specious
arguments, and the novelty of the new light, to adopt

Acstyleze Gas.

it in preference to the electric light, they will assuredly
have cause to regret their action. A material that is
not allowed to be kept within a building, even when gas
machines of approved design are used, except at an
additional cost for insurance of 10 cents per $100 per
year, or 20 cents per $100 for a three yeurs' risk, must
indeed be dangerous in its character. Further than
this the German regulations provide that persons en-
gaged in handling the carbide should be free from heart
and lung diseases and should wear a respirator and eye
protectors.  These two features of the regulations are
sufficient to show the dangers attending its use. It is
difficult to believe that a material which must be sur-
rounded by so many safeguards will find extensive and
permanent use. Certainly, no well conducted electric
light concern need have any tear of successiul compati-
tion from this source. \We are not ina position to
speak definitely sith regard to the price at which acety-
lene can be supplied, but the fact that the Wilson Car-
bide Company at Merritton are contending in the courts
for the privilege of operating their works on Sunday,
on the ground that only by so doing can the business
be conducted at a profit, and their statement that the
operation of the works thus far has resulted in u deficit
of some §7,000, would seem to show that the cost of pro-
duction is so great as to allow but a small margin of profit.

CompETiTION in the manufacture of
motors has been the result of some
coacerns turning out cheap work and
of course inferior articles. It is very seldom the pur-
chaser of a motor ever asks the efficiency, he being con-
tent to get a certain size for the lowest possible price,
and taking the rest for granted. The result of this is
disastrous to the company supplying tae power and
instances of this kind are very numerous the supply
company getting the name of being extortionate in its
charges, whereas the trouble is originally with the
motor. We have heard of smaller size motors {from
15 h.p. down) taking as high as 4 c.h.p. for 1 n.n.r.
This is certainly not as it should be, and shows room
for improvement. Purchasers will pay a higher figure
for motors when the efficiency is higher, and they wiil
find that it pays ultimately when they are paying for
their power by meter measurement.  If, however, they
are by ‘“‘contract™ and the contract is based, as is
usually done, on the amount of machinery to be driven,
it is only natural to expcect a ¢ boost ** at the expiration
of the contract if a meter has been put on as a check,
which is done in all well-regulated plants.  The cus-
tomer would never think of the motor being the cause
of the trouble, but he certainly thinks and docs not
hesitate to say the company is robbing him, whereas as
a matter of fact he is robbing himself, for he is getting
an E.N1.P. for say 2 cents per hour and paying about 6
to 7' cents per B.P.  Let manuvfaciurers settle
down to making first-class apparatus giving the highest
possible cfficiency and they will find purchasers. It
there were not any poor machines made none would be
bought, and we are certain that the manufacturers
themscives are largely to blame for this state of affairs.

v Efficiezcy ot
Motors.

WATER power is always assumced to be
more ecanomical than any other source
of cnergy, since it is supplied naturally
gratis.! We think, hou:cvcx". there 1s considerable room
for discussion on this point. The cost ot installation,
together with the purchasing of water and pole linc

~
Ecszosy of
Water Power.
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sights, brings fixed charges up to such a point as to
make it very doubtful, indeed, whether power delivered
from a water-driven plant for considerable distances can
be done at a less cost than that produced locally by
LWtcam. Where water power is limited and a reserve
steam plant has to be kept, the advantage is still more
jdoubtful. Changing plants from steam-driven to elec-
trically driven from some distant water power, should
receive the most careful consideration, as no doubt is
iusually the case. Difficulties, such as breaking down
of pole line, generators and turbines heing disabled,
etc., all tend of course to increase the risk. Certainly
the chances of a shut-down are greater in the case of a
distant plant—a most important consideration. Where
there is a large load the cost per light per year may be
reduced to such a figure as to render it an impossibility
for water power to enter into the system if it has to be
delivered from a considerable distance. This, however,
can only be done by first-class apparatus, such as hoilers,
engines and generators. First cost, we regret to say,
enters more into consideration with purchasers than it
should do. This should be secondary, efficiency being
the main point at issue. If a boiler maker supplies a
boiler and guarantees an efficiency of 857 and tulfils
same, it is surely worth a great deal more than one
which will give only 60jZ. In how many cases does the
efficiency of the bouler enter into consideration ? This
is a question worth pondering over. If an engine
builder guarantees a 500 h.p. engine to run on 13 lbs.
steam per h.p. hour, and fulfils his guarantee. this
engine is a far better investment than one taking 26 to
30 Ibs. and costing only one-half of the other. We be-
liecve there is an utter lack of attention on this point,
and the sooner a thorough system of testing boilers and
engines in steam and clectrical plants is inaugurated the
better. When this is done and old boilers and poor
cngines discarded, the question of substituting water
power for steam is never likely to be a very serious one
with local plants, especially when the water power is at
some considerable distance and the power is generated
in large quantities by the local plant.

SAFEGUARDS AGAINST ACETYLENE GAS.

Tue dangers attending the manufacture, compression
and liquefaction of acetylene gas are provided against
in Germany in a series of rules issued by the Imperial
Insurance Office, of which the following is a conden-
sation :

Rt LEs tOR EMPLOVERS AND FOREMEN.  Liquefaction of acety -
lene must be carned out apart from the manufacture and com-
pression . but of the gas s compressed to aight or more atmos-
pheres, the compression also must take place in a sepamite apart-
ment.  The apartments must be well ighted and veaulated, have
doors opeming outnards, and be heated only by steam or hot
water.  Exicrnal souices of hght only may be used, or, 1n urgent
casces, safety lamps may be resorted to. The carbide must be
kept in monsture-proof 1essels, which vessels must be stored 1
well-ventilated dry apartments (not cellars).  The vessels should
be opened only as needed for immediate use. As hitle dust as
posuble should be made in breaking up the carbide, and persons
cugaped in the work should be free from heart or lung discases,
and should weara respirator and eye protectors.  The gas holder
must be situated 1in an open, or ma well venulated apartment
away from the generating room, and it must be provided with &
pressure gauge.  An efficient washer must be placed between the
genermtor and the holder.  The gas must be generated by the
rradual addition of carbide to a large exceas of water, and not by
adding water to carbide.  Compression of acelvlene 10 more than
ten atmospheres pressure must only be carned out an strongly
cooled apparatus.  In the liquefaction of acetylenc, the conden-
xing vessel must be emiptied at the clove of operations, and the
cylinders used for the conveyance of iquefied acetylene must have
been tested to 250 atmospheres pressure, and have their contents
signified on the outside 10 white.  Before and after filling, the
cylinders must be weighed with precivion, and no more than 1
kilo, of acetyiene perthree liters capacity {20.8 be, per cubic foot)
be admitted. _ The charged cylinders must not be exposed to

heat. The cylinders and all apparatus which comes in contae
with liquefied acct{lcne must be entirely free from copper, and
sharp angles in valves and apparatus avoided.

RULES FOR WORKMEN. —~Naked lights and tucifer matches myy
not be used in apartments of acetylene works and safetv lam
must not be opened.  In breaking lumps of carbide, as little dyy
as possible should be made. Water must never be added to car.
bide, and only small picces of carbide added to water. The pre.
scribed temperatures must be closely observed in the compression
and liquefaction of the gas. The cylinders used for hquefied
acetylene must answer to, and be filled in accordance with, the
prescribed conditions. On opening a cylinder, take care the
acetylene issues very geadually.

A copy of the rules must be hungin a suitable placein the
apartment,  Fines are imposed for breaches of regulations.

The following are the regulations governing the in.
stallation and use of acetylene gas, adopted by the
Canadian Fire Underwriters’ Association, November,

1897 :

For each approved Standard machine installed and maintained
i accordance with the following rules, in the building wnsured, or
in any building connected therewith, an extra of 10 cents per $100
for annual risks, and 20 cents per $100 for three year risks muy
be paid on the building and its contents.

If the apparatus in the building insured, or in any building con.
nected therewith, hits not been approved by the association, or if
it is not installed or maintained in Zccordance with said rules,
double ratis must be paid.

No charge to be made for an approved Standard machine when
mstalled outside in a first class building (having no communication
with the building insured), or in a building of any construction de-
tached not less than 15 feet.

REGULATIONS.

1. No apparatus for gencrating acetylene gas shall be nstalled
until that particular pattern of machine has been examined and
approved by the association. Any manufacturer of such appar.
atus desinng to have the use thereof sanctioned by this associa.
tion, must furnish the secretary with a copy of working drawings
and specifications of materials used in mai‘:-ng the machine, one
of which he shall exhibit in full working order, and submit same
to such tests as may be required by the inspector of the associa.
tion. The expense of such inspection shall be paid by the manu-
facturer. If the apparatus is approved by this association, the
manufacturer shall sign an agreement that all machines made and
sold by him shall be shewn by the drawings and specifications
fyled with the association.

2. Every generator shall be of suitable capacity, substantat
construction and on approved principles, the interior parts casily
and readily accessible for examination, double generating cham.
bers required, as there s no means of telling whether carbide 1s
exhausted and gas may give out after dark.

3. All danger of corrosion must be eliminated and no copper or
any alloy thereof to be used in the machine.

3. There must be no possibility of escape of gas whilst the
charge of carbide is being renewed.

5. In generators where the carbide is alternately dipped into,
and raised out of the water, suitable precautions shall be taken to
prevent the carbide baing acaidentally precipitated into the water,
and thereby causing a too rapid generation of gas.

6. In machines where the pressure of the gas causes aninveried
vessel to rise and falt inside of another that contains liquid, the
clear space between the two shall be at lcast one inch all round,
not only to sccure free motion, but that the surface of the water
may be plainly visible without the aid of a glass tube.

7. Liquid seals must be in their natural condition, aot liable to
be thickened by deposit of lime or other foreign matter.

8. The liquid scals (except those from which the gas is properly
piped away) shall be of sufficient depth to resist any possible
pressure of gas inside the gencerator, and in no position shall they
be less than six inches.

9- The supply of water to the carbide shall be immediately and
automauically cut off before the pressure of gas inside the gen-
crator excecds three inches of water, and a properly protected
water gauge, or gauges, shall be so placed as to show the actual
pressure of gas inside the generator and gasholder.

10. Suitable escape pipes must be provided, through which the
gas shall frecly and safely pass from the generator and gasholder
into the cxternal air at a pressure not exceeding three inches of
watcer, and before 1t becomes possible for it to cscape by any
other means.

11. The pipes for the conveyance of gas from the gencrator to
the gasholder, and thosc for the escaping gas, shall be at least,
onc inch intemal diameter.

12. The apparatus must be located in a dry room, without arti-
ficial light or fire heat, and have good ventilation to the outer air
near the ceiling.

13. The gencrator must be charged and the deposit removed
by daylight.

13. The deposit, when removed from the generator, to be
placed at safe distance outside the busldiag, as the same may con-
tain carbide that is not cntircly decomposed.

15. The usc of liquid acetylene or of gax generated from liquid
acctylene is absolutely prohibited, also lamps from which g is
generated from carbide thercin.

16. STORAGE OF CARBIDE.—None permitted inside building,
excepl in gencrator room, and then only in air tight metal cases,
cach casc 1o contain only one charge, and the total quantity shall
be limited to the requirements for one week, and in no casc ex-
ceed 30 Ibs.



March, 1808

CANADIAN ELECTRICAL NEWS 47

NEW WESTMINSTER LIGHTING STATION.

MUNICIPAL ELECTRIC LIGHT PLANT AT
NEW WESTMINSTER, B.C.
ihrserertion Fursianeo my tug CiTy A THusities)

New Westminster, British Columbia, was the first
city on the Pacific Coast—and one of the first in Can-
ada—to adopt the principle of municipal control of
electric lighting both for street and commercial pur-
poses. It was not without a struggle, however, that
the desired end was attained. Early in 1890 a private
company came forward with a proposition to furnish the
corporation with fifty 2,000¢. p. arc lights at a rate of 45
cents per night each.  This would have cost the city over
§8,000 a year; but the number of lights required to
light the city properly was at least go, and these would
have cost, at the same rate, in the neighborhood of
$13,000 per annum.

The question of the municipal control and ownership
of the water and light franchises had already reccived a
good deal of attention trom the public, and New West-

the necessary engagements fur buildings and plant, and
afterwards applied to parliament to legalize the expendi-
ture, which was done.

The result has been entirely satisfactory, and to-day
he ratepayers of New Westminster would not, under
any circumstances, permit the lighting franchise to pass
out of the control of the corporation. The city is one
of the best lighted on the continent, and the actual cost
of street lighting to the ratepayers has been reduced to
a mere trifle.  The cuccess of the entevprise was, of
course, due very largely to the ability of the manage-
ment, and to the hearty and generous support of the
public.

When it was decided to proceed with the works, the
Council’s first step was to secure the services of a skillful
electrician to superintend the construction. Mr. P,
Bowler, an expert from the Royal Electric Company, of
Montreal, was finally engaged, and the selection, as
events have since proved, was a most judicious one.
On the completion of the installation Mr. Bowler as-
sumed full control o! the system, and still holds the
office ol city electrician.

A substantial brick building, two stories in height,
box 100 feet, was erected in a central location for a
lighting station. The ground floor was divided into
two apartments, boiler room 6o x 40 teet, and engine
and dynamo room 60 x 60 feet —separated by a 12 inch
brick wall. The upper story has been fitted up with
the necessary appliances for repairs, which are all done
on the premises, even to the re-winding of the arma-
tures, by the regular staff, and so far the electrician has
had no occasion to send any part of the clectrical appar
atus out of the building for repairs.

In 18go the plant put in consisted of one 180 h. p.
Reynolds Corliss engine, size 20x 42; two Inglis 8o
h. p. boilers, with one 150 h. p. feed water heater ; one
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minster at this time had decided upon controlling the
public water service. A system of waterworks was
under construction and was soon afterwards completed at
a cost of about $330,000, which system is to-day onc of
the best on  the continent.  The city council of 1Sgo
was composed of a set of thoroughly wide-awake busi-
ness men, and they decided, with commendable prompt-
ness, 1n order to be first in the ficld, to proceed at once
with an clectric lighting system. Like the sentry who
was ardered to ‘* shoot first and challenge afterwards,”
the council, without proper legal authority, entered into

50 light 2000 ¢. p. arc dynamo, and one 630 16 c. p.
incandescent dynamo.  The engine is belted 1o a counter
shaft, and the dynamos in turn are belted from the counter
shatt.  Forty 2000 c.p. arc lights were at once installed
for street lighting, and ten were reserved for commer-
cial purpases. The demand for incandescent lighting
was brisk from the first, and within four month< the
wmcandescent dyramo was overloaded, with applications
for light still commg in. The city was growing rapidly
and the council of 1891 found itself compelled toincrease
the ca pacity of both the incandescent and strect lighting
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at once. The ratepayers did not hesitate to vote the
additional sum required.  The plant was increased by
two additional 8o h. p. Doty bolers; one 1350 h. p. high
speed Doty engine; one 1300 10 c¢. p. ncandescent
dynamo, and one 50 light 2000 c. p. arc dynamo, with
the necessary lamps.  The number of street lamps was

then increased to go, and ten months later the incandes-
cent system was again overtaxed.
When the works were first established the rate for

No.,

incandescent lighting was fixed at $: per 100 ampere
hours where meters were used, and a fined rate of S1.12
for 10 c. p. hghts where meters were not used, both
rates being subject to a discount of 20 per cent. for
prompt payvment. The works in 1892 were producing
a largrer revenuae than anticipated, and it was considered
advisable to reduce the rates for private lighting to 78
cents per 100 amperes, with the same rebate, and this
rate still prevails.

The reduced rates produced an increased demand for

Mg, P. T, Bowwrr,

tity Hiatmmuan, Ne Weaminaer, B C.

hht, and 0 1893 6.2 counci! was again compelled to
reinforce the plant by adding another 1300 light machine
and a 150 h. p. ldeal engine.  Since then no additions
have been made, although the stll increasing demand
will speedily compel a further extension of the system.
The cost of the system as it now stands is $116,441.62.

All the electrical apparatus  was supplied to the cor-

t ALTERNATOR, NEW WESTMINSTER LiGHIING PrasT.

poration by the Royal Electric Company, of Montreal,
and has given good satisfaction.

The following figures will show how the revenue has
increased annually since the inauguration of the system:

1891 ..$10,520.07 18095 ... ... < Saanings
1892 18,221.15 18906 .. - 270345.40
1893 . 22,107.39 L1275 Y 2 3053008
1894 21,583.05

In 1897 returns were highly satisfactory. The revenue
from private lighting
amourted to Sig,032.73,
and street lighting, with
a rite of 33 cents per
lump per night, produced
$11,114.25, or a total of
$30,756.98, aguinst re.
ceipts of $27,535.40 in
1896. The expenditure
in 18gb was $z1,325.01,
and in 1897 Sz21,358.22.
Thus with an increased
expenditure of only
$60.631 an increased
revenue of over $3,000
was  produced.  Let us
now deduct the total ex-
penditure from the total
receipts, and a profit of
$9,374.76 remains.  De-
duct this profit from the
charge for street light-
ing, and it will be found
that street lighting in
18y7 cost only $1.7 3y.4¢,
or about five cents a mght
for each 2000 c.p. lamp.
Another year of this pro-
gress, and not only will
New Westminster be
getting street lighting
free, but there will be
something over to go into the general revenue.
The 18y7 expenditures were made up as follows.
Interest, 35 per cent. on $116,000; clerk, 12 months at
$35. $420; electrician, 12 months at Si123, $1,500;
enyincar, 12 months at $8o, $g60; assistant engineer,
12 months at SC35, $780; dynamo tender, 12 months at

SWITCHROARD, NEW WESTMINSTER LIGHTING PLANT.

$02.50, $750; two firemen, 12 months at $57.50 ecach,
€1,380; two trimmers, ditto, $1,380; one cleaner,
ditto, S6g9o; one wireman, ditto, $6go; one wircman,
12 months at S50, $380; fuel, 12 months, $2,700; car-
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pons, $500; oil and waste, $300; repairs and new
plant, $1,000 ; miscellaneous, $2,058.22. The fuel used
is 1nill slabs and sawdust delivered in the boiler room
py the Royal City mills at the cost above noted.

His Worship Mayor Ovens, in his inaugural address
to the city council on January 3rd, 1896, very accurately
stated the present position of the electric lighting
problem in New Westminster in the tollowing words :
«The rapid growth of our electric light business now
brings us face to face with the necessity of either in-
creasing the present plant or refusing new business. It
would be most undesirable to check the growth of an
enterprise which in a year or two promises to pay a
handsome profit after giving us our street lighting free
of cost. There are $wo ways out of thedifficulty. The
firstis to add to the present plant; the second is to
make use of some convenient water power and bring the
current to the city by cable. By adopting the latter
plan, the cost of maintenance would be reduced by one-
half, and as we would then have an uninterrupted service
day and night, the revenue could be largely increased
by supplying motive power to factories, elevators, etc.”

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Notr.—Secretarics of Associations are req to forward ‘matter for public
ation in this Department not later than the 28th of each month.

TORONTO NO. I.

At the open meeting, Feb. 1sth, Bro. Wickens
continued his talk on the steam engine indicator, and at
the close was tendered a hearty vote of thanks.

At the regular meeting the Legislative Committee
reported that all the members of the Dominion govern-
ment resident in Toronto had been written to asking
their support for the Engineers’ License Law and Boiler
Inspection Act, which is tocome up at the present
session, and a number of them have promised their
support. The regular open meeting will be held Tues-
day evening the 8th. Mr. St. John has kindly con-
sented to give a talk on the strength of boilers. The
president requests a large attendance and invites all
engineers to be present.

KINGSTON NO. 10.

A special meeting of Kingston No. 10 was held in
Congress hall, on January 26th, 1898. It was called
for the purpose of visiting the members of parliament,
Mr. B. M. Britton for the city, and Mr. David Rogers
for the county, re legislation. The following members
of the association were present: President Simmons,
vice-president Asselstine, past-president Donnelly, Bros.
Hoppins, Blomely, Woodrow, Davis, Tandvin, Linton,
Strong, Gascoyne, Selby, Derry, Bajus, Turnbull, sr.,
Tait and Orr.  We also had with us certificated mem-
bers of the Ontario Association, viz., David Leslie, R.
McArdle, James Ross and George Hazlett, of Winnipeg
branch. The members proceeded to Mr. B. M. Brit-
ton's office, where they were received and made wel-
come. Upon the arrival of Mr. David Rogers the busi-
ness was then proceeded with by President Simmons
presenting an address, together with a copy of the act,
to Mr. Britton, after which Bro. H. Hoppins, in a few
well chosen remarks, presented a copy of the address
and the act to Mr. David Rogers. Both gentlemen
made a very courteous reply. After a few questions
were asked and answered regarding the working of the
association, Mr. Britton said he would support the bill,
and that he would also give any assistance he could to
make it a success. Mr. Rogers said that he could see
no objectionable feature in the bill, but he would not
pledge himself until he made further enquiries. At a
regular meeting held on the 3rd of February a resolu-
tion was passed that a hearty vote of thanks be tendered
to Mr. B. M. Britton and Mr. David Rogers for the
kind reception they gave the deputation of engineers,
and also that a copy of the minutes of the special meet-
ing be sent to the ELecTRICAL NEWS for publication.

Joun L. ORR, Secretary.

ENGINEERS' EXAMINATION QUESTIONS.

As most engineers are desirous of qualitying for a
first-class certificate, it is the intention to publish in
this journal from time to time, explanatory answers to
the questions that have been asked on recent examina-
tion papers by the Ontario Association of Stationary
Engineers, Montreal City Inspector and other associa-
tions by whom a standard of qualification is required. It
is hoped by this means to assist engineers in fitting
themselves for examination. Herewith is given an
answer to the first question asked on the examination
paper of the city of Montreal :

QUESTION 1. What is the highest safe working pressure of n
common horizontal tubular boiler, made of &” steel, with an
ultimate tensile strength of 60,000 pounds per square inch of sec-
tion. Factor of safety, §; double rivetted. Length, 14 feet,
diameter, 66 inches, and 76 three inch tubes ?

ANSWER : The strength of a boiler is the strength of its weakest
part, which is evidently on the lines of rivet holes, where &
certain amount of the entire plate has been removed by the punch
or drill, Many ceminent engineers, such as Fairbairn, Kirkaldy
and Elder, have experimentally investigated this subject, and the
mean 1+sults arrived at on boilers as usually made, were that
with a double rivetted joint the loss of strength mainly due to the
rivet holes, is 3o per cent. of the entire sheet, and with single
rivetting 44 per cent.  This increased loss of strength with single
rivetting is due to a distorting leverage, caused by the tendency
of internal pressure to bring the centreof the plates in tine. In
double rivetting this effect is greatly resisted by the increased lap
of the joint. The above results, put in a better form for practical
use, are, that the strength of a double rivetted boiler is jo per
cent. of the solid sheet, and if single rivetted 56 per cent.

In the question the factor of safety is 5. This means that the

reatest tensile stress that the material of the boiler is to be sub-
jected to when at work is one-fifth of the ultimate or breaking
stress. This amounts to 12,000 pounds per square inch of section
of the plate, of which, owing to the joints, 70 per cent. in double
rivetting is the highest permitted, acd 56 per cent. in single rivet-
ting. Now, 70 per cent. or seven-tenths of 12,000 is 8,400, which
is the greatest tension in pounds per square inch of plate section
that is permitted.

The sectional area of }-inch plates per lineal inch is one-haif
of a square inch, At a teasion rate of 8,400 pounds per square
inch, the equivalent rate per lineal inch of plate is 4,200, and this
is the highest tension allowed. Leaving algebra and integration
in the books, it can be practically proved that in a circular boiler
shell the tension per inch in pounds on a longitudinal line, or a
line parallel to the centre line oll the boiler, is equal to the pressure
per square inch multiplied by the half diameter of the shell in
inches, and also that the tension on a ring line is exactly one-half
of that, provided the head sheets are entire. But, by subtracting
the sutface removed for the insertion of flues or tubes, the pro-
portion becomes still less. It is for this reason that in calcula-
tions on the strength ot circular shells no attention is paid to ring
lines. The question now takes this form : What number multi-
plied by 33 gives a product of 4,200 2 Dividing 4,200 by 33. the
quotient is 127.27, which is the answer to the question in pounds.

Irrespective of the thickness of plate or the dianicter o boiler,
in calculating the safe working pressure of double rivetted boilers,
with plates of 60,000 pounds tensile strength, the number 8,400 i,
during the process, always arrived at, and hence mity be used as
a constant. The following table goesa step further, the constants
being on the same basis, butin proportion to the thickness of
plate, and all that is required to answer such questions is to divide
the constant opposite the thickness of platc by the half diameter
of the boiler in inches :

Constant for i{” sheets cooovvaeianes Teaeee on . 2100
n W W r e e 2025
” ” )ﬁ' ” -
” ” ‘7 ’’ ” .--

o
” " xu ”
S
” L X ”
” ” §§" ”»
" " ;‘,'n "
r ” {2" ”
P
”
” " 1 r

Examples: What is the highest safe working pressure of a
boiler of the above description, 32 inches diameter and plates 3
thick? Constant 2100, divided by 21, gives 100 pounds.

What is the highest safe working pressure of 2 boiler of the
same description, 72 inches diamcier and plates 7 thick?  Con-
stant 6300 divided by 36, gives 175 pounds.

If these boilers had been single rivetted the base constant would
be 6720 insiead of 8,300, and in the first example the highest
allowed pressurce would be 80, and in the second 140.

A valuable addition 10 engincering literature is the Engincery
Manual, compiled and issued by Toronto branch No. 1 of the
Canadian Association of Statonary Engineers.  The book bears
evidence of being carefully prepared, and the many tables and
other valuable data contained therein has apparently been selected
with a view of furnishing to Canadian engineers a work that would
be of every-day service. A special featurcis the clectrical depart-
ment.
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THE INDICATOR."
By A M. Wicxzna,
[No. 3.3

MASNY of you will remember that in our first ¢ Iadicator  1alk,
we exammed the mstnunent and attempted to show how it was
consructed, what were the particular functions of s different
pants, and the neceswty of keeping all m perfect order. Qur
second tatk took the form of applying our indicator to an engine,
with piston and valves tight and valves correctly set, and 1 have
1o doubt but that some of you will remember the appearance of
the diagram we made. For this evening we will take up the
reading of the diagrams, and the application of the hyperbolic
curve 10 them  what is known as Boyle's law, or the Law of the
expansion of gases.

[n this the pressure of it gas at a constant temperature varies
inversely as the space 1t occupics, or in other words, double the
volume, and you recduce the pressure one-half.  This action is
plotted out upon the diagram in the shape of a curve, and where
everything is correct the steam expansion curve should follow
very ncarly 1o the theoretical one.  This can only be attained
when the engine and valves are ia perfect order ;. and the steam
should not contuin more thin 2 per cent. of moisture. It is not
possible to read a diagram correctly without applying this curve
to it ; even if you know from the appearance of the diagram that
something is wrongr, you cannot tell how bad it is without apply-
ing this curve.  One of the greatest troubles in applying the curve
is that we do not know the volume of our clearances in our
cylinders, for to be really correct @t is necessary 10 know the
amount of clearance ; for instance, if we apply the curve regard-
less of clearance it would start from the wrong place and finish
the same, and if the clearance was § per cent. of the piston dis-
placement, our curve would be that much out of place, which
would lead us 10 a6 wrong conclusion. If we intend to figure
the water consumption as accounted for by the indicator, it is
abrolutely necessary to take the clearance into the problem.

There are several ways in which the curve may pe put upon the
diagriun, one by figuring the pressure for the different volumes,
and another by geometrical means. 1 will apply both means to
the same card, and we will see how they come out.  In all calcu-
lativns and measurenients in connection with the expansion of
steam, it is necessary to work from a line of perfect vacium ; this
line you can put upon any card by measuring below the atmos-
pheric line witha scale of the spring used to take the diagriun,
15 lbe., then from this line we measure or figure.

Take diagriun No. 1 upon the board ; the cut-off occurred at

H
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DIAGRANM 1.

onc-ninth of the stroke.  The spring used to take this diangram
was a 10, so that cach sixteenth of an inch represents 1 1h. 3 now,
fifteen-sixteenths of an inch below the atmospheric line, marked A,
we draw anotlier line parallel toat; this is the line of perfect
vacuum., and all our work must be done from it.  We now apply
the scale, and measure from it to the top of the diagram, and
find we have 04 this represents just 1001bs, pressure. We had
this pressure when the steam valve closed at once-ninth of the
stroke ; then at two-ninths of the stroke we would have 50 Ibs.,
at three-mnths 33.3 Ibs.,, at four-ninths 25 1bs., ut five-ninths 20
Ibs, at sineninths 10,0 1y at seven-ninths 14.4 1bs., at cight-
winths 12,5 Ibs,, and at the finish of the stroke 11 1bs. pressure.
Now, if we measure up from the line of perfect vacuum each of
these heigehts with our scale, and drw a line for each, the curve
will just touch the end of cach ordinate.  If we want to put the
cune on graphially, erect a hine to represent  the clearance, put
the hae of perfect vacuum on same as before, assume some point
«here the two hines are to concide, (say at C, the point of cut-off),
draw a line at right angles to the vacuum line that cuts this point,
then divide the card up into any number of spaces, making them
dosers togethier at point of Lut-ofl. Now, from the intersection of
the laes Hand V at O, Iny your straight edge to point I, and
mark upon the hine U where at wrosses ;. do the same at each of
the other ponts, then draw Lones from cach of these points at
right angles to the hine H, and where they meet the ordirates s
the place to locate the curve (o this in two colors). You wali
thercfore see that the expanvien cutve follonws almost the same
points by either method.

W e (an also figure from the diagram the amount of water used
pet hope, o we can measure the stcam at any point i ihe stroke,
and from that compute the amount of water used (not allj.  Now,

* Paper read Yefore Toronto Avocation C A.S.E., February $th, 1868, (For
acvomd gapet sce Ftactricat Naws for Decemtser, 1£97.)

o ———
if we measure the steam just before the exhaust valve opens, we
will have the amount of water used.

We will take diageam No. 2, and add the clearance space to
the diagram. This clearance we add to the volume of the
cylinder up to the point we have picked upon for our neasype.
ment (one clearance only). Multiply the volume of cylinder up 1o
point to be measured by the pressure at that point, measured
from the line of perfect vacuum.  The weight ot a cubie foor of
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DIAGRAN 2.

steam of any pressure can be obtained from any of the hand
books having such « table. This diagram was taken from a Cor.
liss engrine, cylinder 16 x 30, running 125 revolutions per minute.
The area of this piston is 198.6 square inches. The
clearance is four per cent.,, and amounts to 248 cub. inches,
We will fix the point A to be measured; as it is just belore the
exhaust valve opens, and it is .9 of the stroke, or 27 inches. The
volume of steam up to this point is
198.6 X 27 + 248

1728
The pressure at A is equal to 13.5 Ibs. and the weight of a cubic
foot of steam at that pressure .035 of a pound, so we hine 3.23606
x.035=.113630f a lb. This is the weight of the steam used
cach time the cylinder is filled. From this is to be deducted the
amount of steam saved hy compression in closing the valve be.
fore the stroke is finished. We will take a point on the dgram
say at B; this point is such that we know the exhaust valve has
closed, and we find that it represents about 1.28 in. on the retum
stroke—this is about three-cighths of an inch and is bearing the
same proportionto.gas 1.28is to joinches, the length cfthe stroke.
We then bave 198.6 x 1.26 + 248

1728
The pressure at this point is just 20 Ibs. and the weight of a cub.
ft. of steam at that pressure is .0511 of a 1b. ; this multiplied by
-39 gives us .o1482 of alb. The weight of steam accounted for
per stroke is .11363 ~ .01482=.09881 of a Ib., and the quantity per
hour is .09881 x 250 strokes x 60 min. =1482.15. Now, how much

water per hop is this?® The constant for this engine will be

195.6 x 625 ft. =376
33,000 ‘
The M.E.P. upon the card is 13.635, hence we have 13.65 x 3.76=
51.32 h.p., and the water per h.p. per hour will be

148215 1b. water, g g, water.
51.32 h.p.
We will now compute another diagram from the same enginc,
No. 3. We use the same constants. The pressure at .gof the
stroke is 26.7 lbs., and the weight per cubic foot is .067 of a Ib.,

= 3.2466 cub. ft.

=.29 of a cub. ft.

'N
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DiaGRAM 3.

7=-2175 of a 1b. The steam saved mcasured
same as before, 30.2 1bs., the weight is.o5130f alb. Now.:9»
0513 =.0149, and 2175 .0149=.2026 of a lb. per strokc. Then
+2026 » 250 » 60 = 3040.2 Ibs. of water perhour. Our M.E.P.inthis
casc is 38.07 ; this multiplied by 3.76= 133.143 h.p., then 3040.2
143-043 = 21.24 1bs. water per hour perh.p., ora gainofas jisto 3.

By this y ou will sec that the later cut-off is very much cheaper
than the carlicr one; and it is safe to say that all engines are
wasteful at carly cut-off, or light loads, and that every cylinder
gives us the best cconomy when the load is reasonably heavy and
the cut-off occurring at about onc-third of the stroke.

[The diagrams uted were taken in acteal practice, and for the purpose of the lectore

were enbyrped 1o dooble their ociginal sire.  As they appear berewith they are abat
one-half the original «cale.— Tz Epirox.)

then 3.24606 ~.
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T KINGSLEY WATER TUBE BOILERS.

Tue Kmgsley patent water tube boilery, horc\\'ilh. illustrated,
are coustructed with two shells, an outer and an imner. The
outer shell has vertical parallel sides and semi-circular top and
potiom.  The mner shell is fixed parallel to the sides and boitom
of the outer shell by means of two flanged heads and numerous
siav-bolts, leaving a uniform space about four inches wide be-
tween the two sheils, extending the full length of the boiler.  The
crown s heet s horizontal, and extends continuously the full leagth
of the barler. Tt is flanged down three inches along each side for
s entire length, and torms the top of the inner shell by being
Aveted to it atong each side.

The tubes are threaded at their upper ends with standard pipe
ihreads, and are screwed into the crown sheet.  The bottom ends
of the tubes arc plugged with X inch iron and are then welded
sohd. The tubes are made of standard 2 inch iron lap-welded

pe. They are short enough in the fire-box to leave an ample
combustion chamber, and are longer behind the bridge wall,
Any tube can be readily screwed in or out of the crown sheet
without touching any other tubes,

The crown sheet is strongly stayed by stay-bolts screwed
umultaneously, at various angles, into the semi-cylindrical top of
the outer shell and into the crown sheet.  These stay-balts and
those connecting the two shells are headed on cich end. The
parts of the two flanged heads forming the ends of the steam
chamber are likewise stayed by rods screwed simultancously into
cach, these rods  being headed at each end or fitted with nuts,

- e M
T i

or sediment, but, un the contrary, we think they are hrighter
thiuo new.”  Hundreds of tubes have been screwed out and ex-
amined for sedunent, s vacious parts of boilers which have been
running for different periods, and have been found perfecily
clean; in fiet, any scale formed in manufacturing the tubes
appears to be loosened and removed by the ebulliton and rapud
currents when the boder oy under steam.  After such mvestga-
tions there can be no reasonable doubt on this pomt.  The reason
for this exceptional cleanhiness of the tubes s cleat when we con-
sider the construction of the boiller.  Tihe feed water, entening at
the front of the boiler, between the shells, below the level of the
grate-bars, in passing up becomes intensely heated before reach-
ing the crown-sheet. Itis well known that water, heated toa
few degrees above the boiling pont, parts with most of its im-
purities, as mud and carbonates of lime; and at a temperature of
about 300 degrees Fahreaheit, equal to §2 lbs, steam pressuve, it
can no longer retain in solution the sulphates of lime, magnesia,
ete., which form the much-dreaded scale i boilers.  In this
boiler these inpurities, bewng separated by the intense heat, pre-
cipitate into the space between the cells, at the bottom of the
boiler, where the heat is not suflicient to bake them into scale,
and whence they can be washed out occasionally through the
hand holes. This boiler 15, therefore, by its canstruction, a per-
fect feed-watee punfier, and no sediment or scale can gather in
the drop tubes, because only punfied water reaches the crown-
sheet from which the tubes are supplied.

The boiler, being internally fired, has the fire-box entirely sur-

REPRESENTING TWwoO Kingstev WATER Tune BOILERS OF 150 #.P. EACI.

The water is contained in the tubes and in the space between
the shells, and extends up a few inches over the crown sheet.
As this water service extends unbroken for the full length and
width of the boiler, no rapid fluctuations of water level can take
place, although the boiler is a very rapid steamer. It is possible
to supply any capacity of water or steam space by extending the
outer shell upward above the level of the crown sheet to any de-
sired height. It is somectimes desirable to thus increase the
stcam space where large volumes of steam are required at one
time, which occurs in various industrics.

Regarding the construction and cfficiency of this boiler the
manufacturers say : Nostecam drum is used on these boilers.  This
1s clumed to be an advantage over most water tube boilers, as
well as many other types, as a steam drum clevated far above and
away from the hottest fire can of itself act only asa condenscr, as
itis the tendency of steam to cool and condense immediately on
leaving the direct action of the fire. In the Kingsley boiler the
tubes, baing vertical and short, liberate steam very freely, and
without friction or impediment, which in all water tube boilers with
nchned tobes cavses a large percentage of water to be carried up
with the steam.  This s also one reason why this boiler produces
dry steam even under the heaviest forcing.

Bv those who have not vestigated, an argument may be ad-
vanced regarding the deposit of sediment in the tubes.  This, the
manufacturers claim, can conclusively be answered by referring
10 bosters which have been in use for upwards of ten years. One
of these, 1n Chicago, being fed on the dirtiest of feed waters, has
been in use for nine years.  The users, a short ime ago, wrotc;
“We have never had any trouble with the tubes filling with scale

rounded with a water-jacket. The incandescent gases from the
fucl, passing up among the short tubes in the firc-box, are drawn
backward among the long tubes to the end of the boiler, whence
they divide and return, half on cach side, between the outer shiell

and the brick casing towards the front of the bhoiler,
From this point the now acarly exhausted gases can
cither be carried by means of a saddle over the front

of the boiler direct to the chimaey, or they can pass down
into a flue under the boiler along to its back end, and thence to
the chimney. There is no appreciable differeace in cconomy of
cvaporation between these two methods of circulation of the
gascs. The tubes are “staggeicd ™ in the crown sheet and are
spaced at such distances that the gases which pass zig-zay and
strike cach tube at right angles, while being confined on all four
sides by the watersjacketed shell of the boiler, lose nearly all their
availahle heat before they arce returned on the sides.  For ths
rcason this boiler can be operated also ax a locomotive bailer.
The gases arc passed out of the chimacy only sufficieativ hot 10
ensure 2 good draft.

This boiler requires the same ~ize of chimney as anv other
type of boiler.  For hot water heating tor huildings there is no
change in the construction of the boiler, the steam space bemg
simply filled to the top with water. The fuel econonwy is the
same as for steam purposes.  The circulation of the water is the
most direct that can be desired, as there is a continual uninter-
rupted rise from bottom to top of the boiler

For marinc purposes there is no change in the essential design
of the boiler, the difference being in details and setting. as the
brick casing could not be used. It has been installed for the
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hagrhest pressures, and as as casdy cleaned and as durable as any
boler made.

The cconomy of mstallation wapparent when we note that
this boiler occ upies one-third fess prround area than the other ordi-
nary types of honzontal witer tube boders or the return tubular
boders, and tess than one-hall their cubie contents, It requares
only 61, feet m hewght. The brck s 1s used only for the

LONGITUDINAL SECTION, KINGSLEY WaTER TUBE BOILER.

retuen prases, and hence never requires rencewing.  As there is no
fire-brick furnace to renew penodically, the repairs are reduced
1o an absolute miniaunm,

It s not necessary to refer o the fexceptionally high evapora-
tine economy of this bader, as this could be readily predicted

AN

7
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FrONT END Uitw or Nakrbd (Kinesiey) Boner REapy FOR WaTER TesT.

from its construction,
found on another page.

The advertisement of this boiler wall be

TRADE NOTES.
The Montreal Electric Co. have recently removed to muore
modious premises at No, 1898 Notre Dame street.

con.

The Richmond County Electric Co. has purchased a 6o kaw 8,
K.C. swo-phase generator from the Royal Electric Co.

The Buckingham Reduction Company, of Buckingham, Que.,
is installing a 200 k.w. power generater. The order way
given to the Royal Electric Co.

The Ossekeag Stamping Co., of Hampton,
N. B., has purchased from the Royal Electric
Co. a 200-light incandescent plant for lighting
their works.

W. B. Davey will immediately commence
operations for the lighting of Grand Forks,
RB.C. The order for the electsical machinery
complete, including a 1,500-light alterazor,
has been given to the Royal Electric Co.

The T. & H. Electric Co., succesors to
Kay Electrical Mfg. Co., report recent sales
of clectric motors from 1 to 13 h.p. 1o the
following firms: Norton Mfg. Co., Max
Berustein, Leitch & Turnbull, Bain & Sache,
Elecctric Light & Power Co., G. H. Mcakins,
Domestic Specialty Co., Tolton & McKay,
City Brass Foundry, Hand & Teale, Post-
Office, Geo. D. Membery ; also a zo-light
dynamo to Bain & Colville, 2 joo gal. plater
to the Ontario Plating Works, and 2t 130 gal.
plater to D. Moore & Co., Limited.

A very satisfactory statement is presented
by the annual report of the Canadian Geneml
Electric Company for the year 1897. 1t shows
the company to be practically free from debt,
and 1o have assets of $1,278,238.47. D
dends at the rate of six per cent. per annum
were paid joth June and 3ist December, and
the sumn of $30,000 was carried forward to
reserve fund.  The volume of business during
the vear was exceptionally large, while the
value of overholding contracts in process of
completion is more than $100,000 greater than
at the close of the previous year.

The Packard Electric Co., of St. Catharines,
have established a club house and recreation
grounds for the use of their employces. The
club housc consists of two rooms finished in
aatura! wood oiled, and with a large old-
fashioned fire place. The grounds are exten-
sive, and have a rink for winter sport, and a
field for lacrosse, elc., for summer sports, alo
provisions for bathing. Mr. E. E. Uary,
managrer of the company, was elected Hon.
President; Mr. Ringay, president: Frank
Adams, vice-president, with a complete staff
of officers.  Suitable by-laws were adopted.
It is granfyving to record this cvidence of
fricndly relavonship between employers and
cmployees.

The contract for street lighting in the
town of Lindsay, Ont., expires on May 1w
next, and a resolution has been passed
the Council authorizing the Fire and Light
Commitice to obtain particulars as to the cos
of an electric light plant to+ be operated b
the town.
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" POWER AND TRASMISSION KINKS.

{x order to get the most out of any power trans-
mission, the belting and all mechanical parts must be
run to best advantage.  1f belted with a loosely laced
pelt like that shown in Fig. 1, the system will not
run well, as the splice, being open, will slip upon the
pulleys.  The samples given in Figs. 2 and 3 show the
plan of procedure which may be followed by the crosses
on the back which are represented by the dotted lines.
By thus making good, substantial unions that draw the
putts of the belt together evenly and securely, less
trouble will be had regarding the driving mechanism.

Do not run the belt too tight, as it will strain the
bearings, cause friction, and consequently there will
be loss of power. If too loose it will be likely to slip
on the pulleys and cause loss of time as well as uneven
work. 1t should be slack enough to be readily trans-
terred from the tight to the loose pulley without exces-
sive strain on the shipper. 1 have often found a ma-
chine doing poor work owing to the belt shipper being

W
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setas in Fig. 4, in
on the tight pulley.
pulley as in Fig. 3.

When a shaft it worn dewn as shown in Fig. 6, take
it to the shop and turn it down like Fig. 7, then wind
with steel wire as represented in Fig. 8, and a fairly
good job will result.

When a cog breaks off of a gear, shape a new cog
and dovetail it in, in the manner shown in Fig. 9, and
insert a steel pin to prevent the cog trom working side-
wise.  When a bearing throws oil in a place where it is
destred that no drippings shall fall, cut a key-way in
the centre of the bearing, about half the width of the
toy, and put in a felt pad as shown in Figs. 1o and 11;
the pad absorbs the oily matter.

A lag pulley with wood is shown in Fig. 12, by
bolting on sections of pieces cut to correct size to form
asmooth surfacing. On the surface put a cement com-
posed of two pounds of black pitch, two pounds glue,

which the belt runs only partly
Set it to run clear over on the

,

one pound linseed oil. I have often travelled far to
some mill or shop in response to a call from the pro-
prietor, who has written to the makers of his new ma-
chines to the effect that the same do not work right,
and upon arrival at the factory have discovered the
cause, not in the machines themselves, but through
some defect of setting up or starting.  The pullevs,
for instance, are sometimes the whole source of the
trouble through being too small.  The builders of the
machines cannot tell just what size pulley to furnish
always, consequently the selection of the driving pulley
often falls to someone at the mill.  High speed is the
aim nowadays, and yet pulleys of but six or seven
inches too small in diameter are frequently used to
drive machines. This has many bad effects on both
miachine and belt.  If the pulleys were larger n
diameter, the results would be much better.  The writer
has often proved this to manufacturers by lagging up
the driving pulleys on the shatt in the manner shown.

A good belt tightener for large belts is shown in Fig.
13, consisting of the two double end bolts at either side,
arranged in the ordinary way, but threaded right and
left, so that when turning the centre pivots, both ends
of the belt are drawn toward each other simultaneously.

A shaft recently broke short off near a coupling, as
shown in sample 4. We desired to run the mill until
Saturday night, and as the shaft would not bear
shortening, we put another coupling on the broken end,
keyed it firmly nd inserted bolts clear through from
the former couplings, as shown in Fig. 15, and the mill
was kept runniny.--Power and Transmission.

NEW ENGINEERING SOCIETY.

THe members of the engineering staff of the Royal
Electric Co., Montreal, have formed an association, to be
known as the Royal Electric Enginecering Society, the
primary object of which is the advancement of know-
ledge in engineering subjects. At the inaugural meet-
ing on February 14th 2 constitution was adopted and
officers nominated. The membership includes some
fifty charter and associate members and twelve
honorary members. The meetings are to be held every
two weeks from October 1st to April 3oth.

The first regular meeting of the society was held on
the 24th vltimo, at which officers tor the current year
were eclected as follows : Honorary president, Mr. \Wm.
H. Browne, general manager Royal Electric Company ;
president, W. M. Bucke ; vice-president, \WV. T. Dix ;
corresponding secretgey, R. F. Morkill ; recording
secretary, W. G. Angus; treasurer, L. A. Howland;
librarian and curator, F. Cushing ; committee, J. Bur-
nett, L. Mudge, K. B. Thornton.

The Auburn Power Company at Peterboro’ have ordered a
direct connected sub-station unit from the Canadian General
Electric Company, consisting of a 75 hop. induction motor direct
connected to a three-phase induction motor.  From this outht
current will be supplied at 300 volis to small power users through-
out the town of Peterboro’, st having been found that the high
price cf induction motors prevented their grencral use.

The General Engiueerings Company of Ontario, Limited, have
during the last month purchased the patents and assete. of the
Weeks-Eldred Co., of Toronto.  The capital has been increased
to $30,000. J. L. Caverhill, Moatreal, has been elected president,
and James Milne vice-president and generil manayer of the new
company. The company have closed orders for the equipment of
the steamer North King, of Kinggston, and Boon « diedge, Colling
wood harbor, also the Kingston penitentiary.

The Canadian Geueral Electric Company have closed acontract
with the E. B, Eddy Co., of Hull, for a 300 and 330 licht mu.n-
polar direct current generator for hghting their anlls ar Holl,
With these machines they will install standard marble pancls con-
taining instruments of the latest type.  The contract abso covers
the supply of matenal for the wiring of the place w stoct aceord-
ance with the latest requirements of the Fire Underwnters,

Mr. G. O. S. Conway, of Stoneficld, Que., is said to have been
successful in forming A company to develop the water power ot
Greaville and to erect a pulp mill in connection therewnh.,  The
scheme includes the installation of an clectrical plant for the pur.
pose of hghting the Carillon and Grenville canals, the vallagres of
Carillon and Grenville, and the towan of Hawkesbury, and alwo to
furnish power for the proposed eledciric raulway 10 operate on the
north shore of the St. Lawrence river. Itis expected that the
final negotiativns will be completed i about three months,
Excmption from taxation will be granted by the town, and also a
bonus of $10,000.
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EDuUucAaTIONAL DEPARTMENT

INTRODUCTORY

AfRer mature deliberation the publisher of this journal has decuded to devote & certain amount of space each month to what may be termed an Fducationy

Department, wherern both mechanwal and elecineal formula and mathematical problems will be discussed, llustrated, and as far as possible rule and example given,

At the

tequest of the ehitor, 1 have with pleasure undertaken to contribute to this department regularly each month, and before discussing actual mathematical prolderms, wih to

briefly introduce the subject at issue,

The primary object of this departinent is chiefly to increase the value of an already valuable paper, by placing in the hands of every engineer who has an,, hnowledge

of the rudimentary pranviples of mathematics, such matter as will enable him by a hittle study to master the most tncate mechanicat and electncal formula.

Many of s

most valuable engineering works and pubtications froa time to time contain formula that is in many cases but vaguely understood, and very ofien entirely misundersiood, thus

rendening an otherwise valualile work practically valueless to the reader.

Just at what partscular point our caluglations should commence becatne a satter of sericus thought, and past experience had to be carefully conmdered, beann ®

mind the fact that there are many really good engincers whose carly education has, through force of circumstances, been deficient, and many others who, through thol

.,'..N,u,m?.. have not been able tr review their early education for years. Knowing by observation and experience the great necessity of hasving a thorough cmentary
¢

fore at

& to digest and catculate problems, and the almout utter impowbility of the student arnving at a satifactory conclusion of his studies withony o

thorough lnow]ulfc o(lhc_ principle of mathematics involved, 1 have decided to commence at a point and carry out the programme outlined in this journal- ommencing ay

the foundation and

advanding by easy stages untal the prinaples underlying the most obtuse and difficult formula can be readily explained and easily understood
tages to be detived from an oducatin of this kind, coupled with practical niechanical ability, is too well undersiood to require comment.

1beadvan

The programine which has been outlined for the succeeding nine months will embrace
Drcmmat Fractions—Defintions and explanation of principles of, and method of reduction to common fractions, and vice vena,
Squakk ana Cikcutar Mrasurx-—Definition and explanation and practical demonstrations of,

Cumcat AND CYLINDRICAL MEASUREMENTS—Dcfin

st and expl
Squark AnD Cunx Roor—Defi and expl of,

of, with practical hints.

Sarety VALvk CALCULATIONS ~(Spring and Lever Types)—Principles of, with practical demonstrations, N
BotLkk ConsTRUCTION - Stays, 1evets, joints and seams, iron and stecl plate—strength of, with formuta and practical demonsteations.

It is not the intention to Aill these columns with a mass of figures hastily compiled without reference 1o any particular object; on the contrary, every problem will be
warefully thought vut, and unly such information gisen as will be of use to you, and an effort will be made, based on experience and a knowledge of the requirements, to make

his scries of tests completcin every particular,

Wat. TrossoN.

fAxTIciK N1}

DROP IN POTENTIAL AND SIZE OF LEADS FOR
MULTIPLE ARC CONNECTIONS.
(Continued.)

Examere 120 In Figg. 3 we swave represented a pair of mains on
which we have to connect four groups of lamps, consisting of five
lamps each connected in maltiple.  The lamps have each a resist-
ance of 200 ohms.  The E.MUF, of the terminals to which leads
are connected is 110 volts, and st s desired to allow & drop in
potential of 10 volts, 10 be divided equally between each of the
fonr groups of lamps.  What mast be the resistances of the four
sections of wire ?

0 7 2 3 4
R=:2401 R:z-325 R..494 B= /.
5 s s ¥
‘M/M “""f" ,Eo«-fé W

Fie. 3.

Commencing at group 1, we have an EMLF. of 107.5 volls, at
group 2 103 volts, at group 3 1025 volts, and at group § 100
volts, with a uniform drap of potential of 2.5 volts between each
of the groups.  Commending the caleulation at the extreme end
of lead, or at group 4, we have 3 lamps connected in parallel, each
with a resistance of 200 ohms,  Then combined R of group 4=
1% qo ohms, and atotal currem of Y = 2.5 amperes.  The-re-
quired R of section 3to g thenis 33~ 2.5 -1 obm.

Taking now group 3, calculatingg by similar methods, and bear-
ingr in mind the fact that the combined resistances of the whole of
the groups must be the same, since the number of lamps in each
group are equal, total current of group 3 then is

102.3

40 .
And since the current required for group 3 must pass through the
wire supplying group 3, we get @

Current of group 4 = 2.5 amperes,
e S
Total current wire 2-3—5.06 ¢

The required R of section 2 10 3 then is equal to §188 ~ 2.5=.404
ohms,

Talang now group 2 and calculanag i exactly sinular manner,
W& - 2,62 amperes, and 2,624+ 2.56 4 2.5 =7.68, total current pass-

It RSt

= 2.56 amperes,

et
& ey
"
(8]
Rag 410 ke | Re325 OL—- R o4‘”¢’£—n R/ O’én
E o110 vclls | £.r0rsy £.105 v £.1025 vJ
C=1036 C-7- [4:3 C=506 C*2.0
3
of
a
(8]
Ca 2§ Com
!«-7;2.

ForE

13t » 2.3=.325 ohmy, required R scc-

Fic. 4.

INZ on wire section 1 10 2.
tion 1 to 2.

Group 1= T—ij = 2,68 amperes, and .68+ 7.68=10.36, total C

PAssing on Wire section 0 10 1. &% 2.5=.241 ohms, required
R wections o 10 1.
Therefore we find we require, to mect conditions as set forth in

our problem, a wire varying in resistance and consequently in
arei, as shown in Fig. 3, and where | .
R of section of wirc o to 1= .231 ohms,

" (1) .o t1to2= '325 (XY
2t0 3= 399
2to g=1.000 *
Thesc resistances, divided by twice the length of one side of lead,
will equal R per foot required on lead.

Figr. 3 shows the whole of the resultsdf our previous problem in
detiul, and at the siume time st will be seen from diagram that this
method of cumputation can be applied to almost any system of
distnibution on the two-wire principle, and need not here have
further reference.

CALCULATION OF WORK DONE BY PUMPS,

Rule : To find the contents of the pump whea full, find the area
of the cylinder in inches, multiply by length of strokein inches,
and result will be capacity of pump in cubic inches of water each
stroke.

Rule : To find capacity of pump per hour, first find contents of
cyhnder each stroke, then multiply by strokes per nunute, and
then by 603 result will be capacity of pump per hour m cubic
inches 3 13 1educe to cubic feet divide result by 1728,

Example: Find the contents of a boiler feed pump, stroke being
24 wches and diameter of cylinder 6 inches.

Formula : D®x.7854 x L=contents ; 6% x.5853=28.2744. area
in cubic inches 3 28.2749 x 23 =0678.5856 cubic inches, contents of
pump cyhinder when full,

Example : Find the capacity per hour of a bouer feed pump
cubic feet, diameter of piston being ¢ inches, stroke 6 inches, and
pump makingr 75 strokes per munute.

42 » .7834 =12.3664 square inches, area ;

12.3004 x 6=735.5084 cubic inches, contents per stroke ;
56535 cubic inches per minute ;
339300 cubic inches per hour ;
196.35 cubic feet of water, capacity per bour.

DETERMINING THE REQUIRED SIZE OF HOILER FEED PUMPS.

This question, as practical engincers will know, corers a wide
rangre of subjects, and it is particularly hard to lay down a hard
and fast rule adapted to every condition of service. It might be
assumed that the quantity of water accounted for as being used
within the cylinder of an engine would be a nearly correct basis
on which 10 arrive at the required capacity of the pump.  This,
however, for many reasons, is so fir from being correct that |
have decided not to refer at length to this method of calculation.

Clearly, a boiler feed pump should have ample capacity for all
calls that are likely at any time to be made upon it, and with the
quantity of water we may be called upon to cvaporate per minute
or hour before us, we are enabled to arrive at a fair approxima-
tion of the required capacity of the pump. Even this must be
coupled with a good deal of practical common sense, and pro-
vision must at all times be made for leakage on the bailer and its
accessories, and leakage and slip within the pump itself.

Example : Find the required capacity of a boiler feed pump for
three boilers whose furnaces are 3 feet by 6 feet, coal consump-
tion 13 pounds per square foot of g-ate surface per hour, and
evaporation cqual to 10 pounds of water per pound of coal.

6 fect
3 feet

18 square feet surface in each boiler
13 pounds coal consumed per hour

Q0
18

. 4 ““

270 pounds of coal per hour each furnace
3
810 pounds, total coal consumed per hour
10

S100 pounds of water cvaporated per hour

8100 + 62.5 = 129.6 cubic feet of water per hour
129.6
4 factor of safety
518.4 cu. fect of water per hour for safety, after allowance
for slip, leakage, ctc., required capacity of pump.
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What must be the diameter of a double-acting duplex steam
mp wakiny 100 strokes per minute and having a stroke of four

s to comply with above requiretents ?

28,4 . 60 = 8.64 cu. feet per minute ;
503 100= 0863 cu. feet per stroke
080 « 1728 - 140.3 cu. inches, required contents of pump
149.3 - 4= 37-325 cu. ches, required area of cold water
piston §

= 47.5 and

= 6.88 mches, required diameter of pump piston,
or say, 6% inches.

Then, 1o safely comply with the conditions set forth, we shall

gire & duplex steam pump making 100 displacements per
qunute, wethi 4 g-inch stroke and a cold water piston dumeter of
7y nches.

wch

1738 SRS
\ 475

MISCELLANEOUS QUESTIONS,

To find extri pressure required to discharge water froma griven
onfice :--

Cermula:

T! D¢
2000000 d* B?
Where T - trasvel of plunger in feet per minute,
D = diameter of plunger in inches,
d = diameter of delivery valve,
B = breadth of opening or lift in inches.

Example : The cold water piston of a pumip is 4 inches in dia-
meter and has a travel of 150 feet per minute,  The delivery vahe
w 2% inches in diameter and has a lift of X of an inch. What
extra pressure is required o discharge the water ?

T2 D _ " 1507 x 44 _ 57060000 _
2000000 d? B? 2000000 x 2.3 x.25? 781250
5760000 - 781250 = 7.37 pounds.

To find velocnty at which water will travel through the discharge
ppe ofa pump.  The velocies are in inverse proportion to the
area, o what amounts to the same thing, the velocities are in in-
rene praportion to the square of the dianeters.

Then for the purpose of determining the ratio of velocity be-
tneen any two pipes we may construct the following formula :

D:

a%
Where D cquals diameter of plunger, d equals diameter of pipe.
And when the speed of the pluager is known the velocity of the
water i the discharge pipe may be determined by formula :

Where D ~diameter of plunger in inches,
T <travel in feet,
d = diamcter of discharge pipe in inches,
V< velocity of discharge in feet per minute.

Example : The plungers of a pump are 10 inches in diameter
and have a travel of 100 feet per minute. At what velocity will the
water travel through a discharge pipe 2 inches in diameter 2

Then

D*T 10 x100
T T

The work done duc to the encrgy of motion of a moving body

1s represented by the formula :

W V2

10000

=2500 feet per minute.

Where \W cquals the weight, V equals velocity in feet per second.

Example : The piston of an hydraulic ram is 12 inches in dia-
meter ; waler in feed pipe has a velocity of 2,000 feet per minute:
feed pipe to ram is 3§ inch.  \What is the energy of ram per pound
of water used ?

Velocity in feet per sccond equals
2

Rcaiat i
oo = 3333

It has already been shown that the velocity of water in pipes
depends upoa the areas or diameters squared 3 consequently 122
$.73'=199+.5625=2356. That is, 256 is the ratio of velocity of
water in feed pipe as compared with the velocity of the water in
the am. Thercfore, 1if the water in the ram moves at the rate of
tfoot per second, the water in the feed pipe must move at the
rate of 236 feet per second, and the amount of work done is the
ame in cach case.  The difference in areas causes the ram to
move only 15 the speed of the pump, and what the ram loses in
speed it must gain in force, since encrgy is indestructible, andthe
pressure exerted by the ram must be 256 times greater than that
in the pipe to make up for loss in speed.

Encrggy of motion in pipe then equals

WV 1x 3333
—_— = =t = 7,35 U Ubs.
6 64 7-35
Then the work done by ram per pound of water used equals 17.35
+336 - 3441 - 6o foot pds. per pound of watcr used.

The pressure duc to velocity is found by dividing the square of
the velocity in fect per second by the constant 148.3.

Example: The piston of an hydraulic ram is 6 inches in dia-
meter ; velocity of water in a M.inch feed pipe equals 2,500 feet
per minute. What is the work done by the ram per pound of
water used, and what is the pressure per square inch duc to
velocity, and if the energy of the water had beea turned into heat
what would be the risc in the temperature of the water ?

Velocity of water in feed pipe per second equals
2500
6o
and 6'x .51 =30 1 .25 = 144, ratio of velocity in ram as compared
with feed pipes
WA agr3st .
At — 206,09 foot Ibs. eneryy of motion per pound of
64 04
water in feed pipe; 20,09 x 144 = 3843. 36 toot pounds per pound
of water used by ram ; V7?7 . 170810, and pressure due to velocity
n pipe equals

= 4133,

— = 1150 pounds per squaare inch,

Then the pressure on the ram must equal 11,51 x 144 = 1657.44
pounds per squire inch,

The mechamceal value of a British Thermal Unit (BT U)is
cquivilent to raising 1 pound 772 teet high in one minute, or what
is the same thing, raising 772 pounds one foot high in the sne
period of time ; therefore o raise of 1° F.in the temperature of o
pound of water equals 772 foot pounds of energy.

26,69 energy per pound of water in feed pipe.

72
equiths L0345 F. increase of temperature of water an feed pipe.
Then
3843.30 - :
7z =4.98° F. rise of temperature in ram.
]
Then if the whole of the energy of the ram had been expended
in heat it would have given off sufficient heat to have raised the
temperatare of each pound of water 4.98° Fahirenheit,

OILS OF THE ENGINE ROOM.*
(Continued.)

Ve will now take the three mam groups amimal, vegetable
and mineral  and discuss their constitution and their behavior
under the conditions which we will meet with in their use as lubri-
cators.  Oils from the animal and vegetable kingdom are fun
oils : those from the mineral kingdom are not. 1o the first group,
animal oils, we will find that oils from fish fat predominate, and
that oils from other animal sources include in the largest propor.
tion oils from the hiog, and the balance will be very indiscriminate,
refuse from slaughter houses, fat recovered from soap making,
etc.  Vegetable oils will be found to be the product of nuts, or
nut hike fruits. This includes sceds. Al sceds contain oil in
greater or less quantities, the oil being part of the food stored in
the sced for the nourishment of the young plant.  Oils are also
obtained from the whole plant, as in the case of oil of peppermint,
or the feaves, as wintergreen, or the petals of the flower as rose,
or the wood fibre as turpentine, or the biark as cinnanton and
from roots, so that you will see the oil exists in all parts of plaats,
but that the main supply is from the fruit.  Oils from the mineral
kingdom are not fats, that is, they cannot be divided by alkalies.
They do not produce glycerine when decomposed as in the case
of fats.

\We have now ascertained the sources of oils, and will now go
into the constitution of them, as this will bring  us to the applica-
tion of the knowledge we have obtained to understanding the
changes which take place in oil when used for lubrication.

Animal fats or oils will be the first group to be considered, and
under this head we have :

Fish oils—\Whale, cod, shark.

Hoys products—Lard oil, fat oil.

Horses and Cattle—Candle fat, suet, tallow, olein oil.

Most fats are mixtures of two or more compounds: Stearin,
palmitin, olein and cetlin.  Fish and other animal oils consist of
olein, palmitin and stearin, which compose the fluid portion, and
cetlin, the solid portion.  Olein is oleic acid, or oleate of glyceryl,
and when olein or the fluid part of oil is acted on by hot steam,
a separation of glycerine and oleic acid ensues.  Olein when
mixed with an alkali forms oleate of that alkali, and glycerine is
again set free.  We will notice by this table that olem is a con-
stituent of nearly all fats—animal or vegetable.

Olein Palmitin
Almond Qil............ Chicfly. Very little.
Olive Oil............. . o e
laed O ... ool . o Yalmitin and stearin.,
Castor Ol ............ Ricinolein. *almitin,
Cottonseed Oil... ... Olein. ¢

Palm oil is composed of palmitin and olein (it rapidiy becomes
rancid and itcquires an acid reaction).  Suet is almost exclusively
stearin ; tallow, stearin and olein.

We observe from this that oils or fats arc composed of sub-
stances which decompose at a high temperature ; hence, while
they in many cases wounld be found of great service in cold bear-
ings, only certain of them would be of usc in hot bearings, and it
is here that we find mineral oils to be of advamtage, as they do
not decompose.  Cylinder oils ought more especially to be free
from decomposable substances, from rancidity, and, in a word,
to be of a lubricating naturc under the influence of a high temper-
ature in the presence of moisture.  The evidence that these oils
do fulfill these requirements is that the oils from the exhaust are
used again after filteation, ctc., showing that it has not been de-
composed or destroyed, as would be the case were the oil not 10
possess sufficient stability.

*® Paper read before Hamilton No, 2, CCASE, by J. W Williams, chemist fo-r
Winer & Co., wholesale druggists.
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ELEGTRIC RAILWAY DEPARTMENT.

DIRECT CONNECTED GENERATORS FOR
RAILWAY WORK.

Tonrer years ago the Canadivn Generat Electric Com-
pany installed in the power house of the Toronto Rail-
way Company the first direct connected generator to be
used for railway service in Canada, the machine being
desigrmed for larger outputs and slower speeds than the
belted generators formerly used. It was claimed for
this type of apparatus that it was capable of meeting the
severest regquitements of surface or elevated ralway
work, and possessed the additioaal advantage of greater
reliability.  In practice it must have been found satis-
factory, as the Toronto Railway Company recently
placed an order with the mannfacturers for a duplicate
of the muichine, which has just been installed, and is
herewith illustrated. A Siemens & Halske machine
was replaced by this latter unit.

These generators are of 830 kilowatts capacity each,

e ——

sparking ; armature hub bolted direct to fly wheq| o
larger sizes, removing strain from shaft and keys ;
absence of all volts through laminations ; “fmulur;
laminations separated trom each other by fire proof
insulation, preventing loss from eddy currents g et
maintaining permanent solidity of construction ; flexipye
leads from armature conductors to commutator, 3
special feature is the barrel winding, @ moditication of ‘};e
drum winding, having all the conductors held symmeyy;.
cally oo the Glindrical periphery of the aranaare,  The
end flanges extended laterally like i pulley, torm y support
for the end connections, the conductors being firmly gp.
cured in the armature slots and on the end flange, by (;“‘.\’d\
bands, so that vibration is rendered almost 1hpossble,

SPARKS.
Mre. Wickstead, engineer, has submitted to the 1own coungl of
Cobourg, Ont,, i scheme o develep the water power of Bajyy.

8§30 Kow. DIRECT-CONNECTED GENERATOR INSTALLED FOR THE TORONTO RalLway CoMPANY,

having ten poles, and operate at o revolutions per
minute.  They have steel frames, the combined weight
of which, with pole picces, is about So tons.  The arma-
tures are of the iron-clad type and weigh about 235 tons
cach.  The machines are regulated for a regular running
Toad of 1,300 amperes, but by practical aperation have
been proven to be of much greater capacity.  They are
of the same type as the 1,300 kow. generator which has
since been installed for the Montreal street railway, the
jo0 kow. for the Winnipeg railway, and the two 300
k.w. at Quebee.

The manufacturers ¢laim for them many advantages,
among which are the following : Removable pole pieces,
facilitating repair of field spools and  permitting their
removal without disturbing ficld frame or armature ;
frames adjustable in every direction ; compounding pro-
portional to current, so that machines will operate per-
tectly in parallel with each other ; cool fields and per-
manency of insulation; commutator separated from
armature, giving advantage of deeper segments and
securing successtul operation of carbon brushes ; great
number of seyments in commutator, reducing volts per
bar to a safe minimum and insuring freedom from

more creck. The cont of furnishing 300 horse power i esumated
at $535,000.

The death s announced of Mr. James Geen, electrical con-
tractor, of Montreal.

The electric ight company at Milltown, N, B., recently added
A new engine to theie plaat.

The Bell Telephione Co. are having plans prepared {or 2 new
exchange to be bailt on St. John street, Quebec,

The Hamilton Radial Railway Company is saud to have aban.
doned the idea of extending its rond beyond Burlington.

The Winnipeg and Fort Alexander Railway Company is asking
for power 10 build railways, telegraph and telephone nes.

The Toronmo Rumtway Compiny have just placed an order with
the Canadian General Electrie Company for 20 (. E. 1000 motors,
with K-10 contrallers.

Me. T. H. McCauley, elecimal expert for the Rosval klecine
Co, Montreal, recently installed the new  plant for lightog the
toun of Fort Widham, Ont.

The Rritish Columbia Railwavs Company have placed an order
for a freight car, using ** Brill ™ tracks and G, E. 1200 moton,
with the Canadian General Electric Company.

The Canadian General Flectric Company will supply the entire
clectrical equipment for the new St. Thomeas steeet ranhwan. The
order covers two 100 kilowatt gwenerators and  eigght tno mator
cquipments.  The contract for cars was yiven 10 the Ottawa Lar
Company, and for the steam engine to the Robb Engmeenng
Company, of Amherst, N S,
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SPARKS.
The Puget Sound Telegraph Co. are now extending their line
to Victorn, R,
The annual mectny of the Wanmpey Electne Street Raslway
Company will be held in Winapey on the Sthanstant,

The village of Tilbury, Ont., has concluded an arrangement
with Mr, R, H. Smith to continue the electric hght system.

Mr. C. W. Richardson, of Morpeth, is advocating the construc-
ton of an clectrie milway from Chathim to Rondeau Park.

Mr. James Fowler, of Aruprior, is endeavoring to aevive the
prepasal 1o construct an electric mailway from Perth to Lanark.

James Steele, of Guelph, Oat., has patented : street car fender,
which is now being tested by the Toronto Street Radway Com-
pany.

C. Fraser has succeeded Mr. Brown as clectrician at the
Stoncy Creck power house of the Hamilton, Grimsby and Beams.
ville raitway.

Me. T. H. Smudlman and others, of London, Ont., are asking
permission 1o build i steam or clectric railway from that city toa
point near Grand Bend, on Lake Huron.

It is undertood that the Onawa Electric Railway Co. will
undeniake the construction of a bradge 13435 feet in length over
the Outawa river between Hull and Ottawa,

Mr. ). M. Green and the St Thomias Gas Co. have tendered
for the supply of power for the operation of the St. Thonius street
rulway, 1t s likely that Mr. Green's tender will be aceepted.

The Ottawa Car Company are announced to have seceived an
o der from the Hull Electric Raslway Co. for five open cans, one
ra0tor and four trilers. They will also remodel the parlor car of
he company, putting in longitudinal seats.

Russell county residents are advocating the construction of an
clectne raslway  between Quawa and Metealfe, a distance of
about twenty mules. One drawback to the carnying out of the
schiemie s saud to be the lack of asuitable water power.

The promoters of the St. Thomas street rulway have Iet the
cantiacts for construction, and hope to have the toad in apera-
tion carlv m the summer. At a mecting held on the 2nd instant,
the company avthonzed the issuc of debzontures for the sum ot
$30.000.

The Saugeen Elecinie Light and Power Co. of Ontario has
beenaincorporated, with a capital of $20,000.  The members arc :
Chas. E. Kilmer, of Southampron: C. H. Burham, of Port Elgin;
Ed. Kilmer, of Walkerton : Jos. Barber and James RBarber, of
Georgetown.

Prefontaine, 81, Jeaa, Archer & Decary, of Montreal, ase act-
2 as solicitons tor the North Shore Electnie Raslway Cao., which
purposes constructing an electne rulway on the north shore of
the St. Lawreace nver.  This s the company formed by Mr AL
J. Cormieau.

The Batish Amernican Light & Power Co. have an application
before the Dominion Parliament for power 10 consruct and
operate, by electneny or other motive power, tramways in Daw-
son ey, Fort Selkark, and other points in the Yukon district and
Notthern Bratiah Columbia.

Atthe neat session of the Manitoha legisature a company,
componed lagely of Winnipeg capitatists, will ask for a chaiter
1o build an clectric milway from Winnipeys to St Andrew's mapids,
and through the municipalities of Springficld, St. Boniface,
Kildonan, St Paul's and 8t. Audrews. The company also pro-
pose e construct tclegraph and telephone Lines.

The Monteeal Belt Line Railway Co. has given natice of an
apphcation to parliament 1o change the name of the company,
and to eatend thie time for the commencement and complenion of
its branches. A rumor is current that the amalgamation of the
Montteal Street Ralway Co. and the Montreal Park and Inland
Railway Ce. will be effected at an early date.

The Montreal Street Railway Co. have isaued an order that
wotormen and conductons must purchase acw unifarms once a
vear. Some of the emplovees regand the repulation as a hard-
stap, but Mr. MeDonald, superiniendent, states that the company
are determined to have their emplovees neat in appearance, and
that one-third of the cost of the uniforms is borne by the milway
company.

The Halfax & Bedford Electric Railway Co. is applyving 1o the
Nova Scotin leginlature for incorporation. the object being to
build an clecine railway from Halifax 1o Bedford, with such ex-

o ———
tensions as may be approved of by the municipaliticn.  The pe,
moters are: Dr. Chisholm, W. E. Crowe, Ex.-Mavor K:{‘
Robt. O'Mullin, Arthur S. Soulis and E. T, Freeman, ot ((,m;'
in which eity the head office is to be located.  The capua) slo\:
is placed at $250,000.

The Premier of Newfoundiand has moved in the legistature
resolution favoringg the transfer of the colony's malway ‘\‘Nm‘
telegraph lines and coal areas to Mr. W, J. Reid, the wellknon,
contractor of Montreal.  One of the chief features of the o
posed arrangement is the extension of the telegraph < stem alog,
the west coast of the straits of Belle Isle, aind thence nonh 5 o
Labrador. It is possible that the Dominion government will b
asked 10 subsidize the service.

The Dominion government will probably be asked to make 5n
appropriation at this session for the extension of the governmen
telegraph system to the Yukon country.  Atthe preseat time the
wovernment telegraph line extends from Asheroft, B.C., 10 Ques.
nelle, a distance of 225 miles.  From this latter pont 10 Tele
graph Creek is 340 miles.  The proposal is to build the section gy
Teslin Lake next season, reaching the Yukon in 18gg.

. ' 0 The coxt
is roughly estimated at half a million dollars.

The annual mecting of the Guelph Light and Power Compary
was held in the city of Guelph on February a4th.  The stare
ments presented were found satisfactory, and the board of dize,.
tors se-clected as follows: D. Guthrie, president 3 Richars
Mitchell, vice-president s G. A. Oxnard, Thos. Gowdy, Jame
Innes, Dr. Foster and Geo. D. Forbes. A 1ote of thanke wa,
passed to the directors, in acknowledging which the presiden
referred 10 the cfficient services of the manager, Mr. Joha Yule,

The Sydney Electric Light & Gas Co., of Sydney, C.B., ate
making extensive alterations and additions to ther plang, ans
have placed an order with the Royal Electric Co. for one to k.
and onc 3o k.w. S.K.C. two-phase alternators.  These maching
are connected to deliver 150 volis per phase.  Tlus i the founy
order that has been placed with thé Roval Electrc Co. for lox
tension gencrators of this type within the Iast few months, and
an evidence of the growiny popularity of these machines tor thy
work.

MOONLIGHT SCHEDULE FOR APRIL.
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SPARKS,

The Guelph Light & Power Company recently started up their
new Brush are machine.

D. Knechtel & Son are putting in a new 130 horse power water
wheel at their works at Maple Hill.

Mr. G, A, Paterson, manager of the Brandon, Man., Electric
Light Co., was a recent visitor to Toronta,

A by-law providimg for the mstallation of an electric light plant
has been carried by the ratepayers of Beeton, Ont,

J. L. McKenzie & Co., manufacturers of electrical apparatus,
Victoria, B.C., have been succeeded by Wm. Wiatson.

S. Lennard & Sons, of Dundas, placed an order some time ago
with the Canadinn General Electric Company for a 1o00-light in-
candescent plant.

Messrs. Edgar & Roy, of North Hatley, Que., have purchased
from the Royal Electric Co. a 60 k.w. $.K.C. two-phase gen-
urator.

The Sherbrooke Street Railway Company have recently placed
an order with the Canadian General Electric Company for addi-
tional G. E. tooo equipments.

The North Shore Power Company are said to be negotiating
for the operation of the waterworks system of Three Rivers, Que.,
by clectricity.

The electric light plant cwned by the village of Markham, Ont.,
was destroyed by fire a fortnight ago. Steps were taken im-
medintely to rebuild,

The annual meeting of the Hamilton Electric Light and Power
Company was held in Hamilton last month, at which all the offi-
cers were re-clected.

The Midland Electric Light Co., of Midland, recently placed an
increase ordee with the Canadian General Electric Co. for a 60
k.w. single-phase alternator of the company’s standard type.

The Manitoba District Telegraph Co. is seeking incorporation,
the applicants being John Galt, Wm. Hespeler, R. J. Campbell,
Frank A, Drummond and F. W. Heubach.

Incorporation has been granted to the Cardinal Electric Light
Co., Limiuted, with a capital stock of $20,000. Geo. F, 0N,
of Montreal, John D. Reid, of Cardinal, and others, are interested.

The Mctropolitan Strect Railway Company have purchased
G. E. 1000 cquipments from the Canadian General Electric Com-
pany.  These will replace the motors burned in the fire recently
at their car baru.

The Electric Light Company of Edmonton, N.W.T., has pur-
chased a new plant complete, including a 55 k.w. S.K.C. iwo-
phase gencrator, with Stanley transformers, from the Royal Elec-
tric Co.

The Chateauguay & Northern Railway Co., of Montreal, have
placed an order with the Canadian General Electric Company for
4 333 kilowatt stecl frame generator.  This will give them a total
capacity of 3235 kilowats.

The Hull Electric Company have ordered thirty-six G. E. 1000
motors from the Canadian General Electric Company. These
will be used as four-motor equipments, making in all fifiy-two
motors of this type which the Hull electric road will have in
operation.

Arrangements are being completed to light the villa
Harrow, Ont., by electricity. Mr. Goodcltntild, of COlcﬁ:ﬂ:
South, will operate the plant.

The Sauble Falls Ranch & Lumber Co., which has recently
been incorporated, has been given power to construct at Sauble
Falls, Ouat., works for the distribution of electricity for light, heat
and power.

The Canadian General Electric Company have been awarded
the contract for supplying electricat muchinery for lighting and
power purposes at Ashcroft, B. C, The three-phase system will
be used, and the pumping for the town waterworks wili be doge
by an induction motor.

The town council of Orillia, Ont., have engaged Mr. W, Ken.
nedy, hydraulic engineer, of Montreal, to report on the probable
cost of the hydraulic work in connection with the development of
the water power of Ragged Rapids.

_The Canadian General Electric Company have closed a contract
with the Montreal Transpartation Company, at Kingston, Ont.
for a 23 k.w. generator of their direct connected type.  This ma.
chine will be used for lighting the new elevators and other build.
ings of the company at Kingston.

The C.P.R. Telegraph Co. are announced to have decided to
string a heavy copper wire from Montreal to the Pacific coast,
It is stated that a second cable will also be laid from Vancouver
to Victoria, B.C., a distance of 45 miles.

The Canadian General Electric Company are su lying the
small direct connected units for the C.pla’. i sleammi)ps I:m teh:
Stickeen river. These machines will be 4 kilowatts each, direct
connected to vertical engine of special type, running at 600 revo-
lutions per minute.

The Deschenes Electric Co., Limited, have elected directors
as follows : Alex. Fraser, president; W. J. Conroy, vice-presi.
dent; David Maclaren and Robt. Anderson. The head office of
the company has been established at 138 Canal street, Ottawa,

The Electric Reduction Company, of Buckingham, Que., have
placed an order with the Canadian General Electric Company for
& 1,000 h.p. three-phase revolving field generator, to be used for
electrolytic work. The machine will be similar to those installed
at Lachine and West Kootenay, except that the current will be
supplied at the low potential of 75 volts.

. The annual meeting of the Bell Telephone Company was held
in Montreal last month. Directors were elected as l{)llows: C.
F. §|se. Robt. Mackay, John E. Hudson, Robert Archer, Wm. R,
Qrwer, Hugh Patqn, Charles Cassils, Thos. Sherwin. The
cighteenth annual report, in part, said: During the year g8;
subscribers have been added, the total number of sels of instru-
ments now earning rental being 30,445. The company now owns
and operates 349 exchanges and 261 agencies. Thirty-five miles
of poles and 703 miles of wire have been added 10 the long
distance system in 1897 ; the long distance lines now owned and
operated by the company comprise 15,567 miles of wire on 6,093
miles of poles. The directors have charged to contingent fund
$ 50,000, that amount having been expended during the year on
construction rendered necessary by the introduction of trolley
and other strong current wires, but which has not increased the
carning power of the plant. The receipts for the year were
$1,185,685.21 and the expenses $906,933.64, leaving a net revenue
of $279,751.57.
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light Royal Alternator.  Just the plant for . 2 i“ ADVANBE land $2 a MONTH

asmall town. Reason for selling, enlurg- Pays for a College Education at Home.
g plant and using water power. Can be Ratablished 1L 36,000 atudonts and &radu-
seenin operation.  Address, atcw. Courses in Steam, Mochauical or Olvl N

ﬂnwﬂu: Mathematics; Chemistry. S!Inlmf. Archl.
EDGAR & ROY, cturalor Sechanteal Drawlng ;Burveying : Plumblog:
North Hatley, Que.

Architecture; Motal Pattern Drafting; Proapecting:
Book-Keeplng, Shorthsnd, Kngllsh Branches.
Reloronces ln overy city and town. Al who atud

§ -

&uurnnler nuccenan. We have helpad thousands
better positions. Clrcularfrev. Stafo subjoct
you winl to study.

Off e -
Atten lon ! mruz.nng:;tn. ;(‘)nslirgs-l:‘(ngt:‘\!g: SCHOOLS,

Manufacturers .
THE CANADIAN NIAGARA POWER|  11€ P aCkard E leCtr 1C CO., Limited

COMPANY

MAKERS OF
INVITES APTLICATIONS FOR THE USE OF

5,000 Blectrical Horse Power, within Four Xiles
of tx¢ Rajlway Power: Houso, in the Queen and
Victoriz Niagara Falls Park. N
300 borse power, as.direct current, is available im- y
oediately; 1,000 horse power, as alternating current,
wll be ready for delivery May 3, 1808, Address, The —————
Camadian Nwgara Power Co., at its office, Hewson
Blck, Nisgara Falls, Oot. SOLE AGENTS FOR....
JOHN S. MACKLEM,

Hsies Afen Ssheeffer Recording Watt Meters

@ sssssss  ST.CATHARINES, ONT.

ALEX. BARRIE & CO,
MANUFACTURERS OF

RUBBER INSULATED ELECTRIG WIRES

and CABLES
Tdioz4 & 589 St. Paul Street, MOXTREAL

ELecTRIC BELLS

AND SUPPLIES

Fire Gongs Annunciatoers
shes
(Broaze, Wood and Parcelain)
Medical Battenes
Telephozes

WRITE FOR LISTS.

The Galvanic Battery Works.

13 Wellizgton Street West, - TORONTO

WR!TE FOR PRICES ON

== LAMPS

Sockets, Cut-Outs, Wiring
Supplies, Induction Alter-
nators, Ete, Ete., Etc.

MUNDERLOH & CO.

61 St. SuLrice ST., MOL\§TREAL

Perfect Combustion. No Smoke. No Ash. Saving from 15 to 407.

WAKE UP! Steam Users; Your Coal Bill is Far Too High

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

EXCELLENT Hand Firing : €O OVER EACH ITEM CAREFULLY

COMPETITIVE. ORDINARY.
PoiNTs ORSERVED. -
Jones’. ' Hand. Jonex™. Hand.
- Duration of 1estIn hourS veveieierineeieecranerecacans 932 | 93-75 18. 18.

Total coal bumed, including wood equiv., inlbs......... 73347 . 81770 13600. 15000,
Water evap. from temp. of feed, in1bs. cceveeeeeenns oo- 621050.  593933- 326113, 112335,
AVETREE SICAM PreSSUNCe s et eteeniesnancoccassnsonannns 159.7 | 1583 158. 158.
Totalashees  ceeniiieeneieiines oo cocensnreanacanes 615S. ! S90S, Notjweighed.
Actual evap. perlb. coal from temp. of feed in Ibs.......]  8.3426; 74262 9.227 7-359

- " » comb. = [ 4 ~ ~ cerens 0.081 | 8.163 cees ceaee
Equiv. » » coalfromandat 21z’ inlbs........ 9.832 Sa21 10.3342 8.38;6

" [ ~» comb. = - ” @& i hianess 10-1‘7 I o-127 cees cees
Percentage R8st e coiiiiniitiiiiinriiraetiaeenae cen 2 1.
Relative Co0n0mMY . ot cvecatraerratsacncssonsacecannnn 114.78 100, 123.2 100,

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

and Poor Firing? Think on this and then ask yourself if you can afford to be without the Stoker. It is the
ORDINARY WORKING Test that tells the tale, not the COMPETITIVE. -

sczsmeor (1 WEEKS FLDRED €0, OF TORONTD i, Soxsuummns vonesss

o oy IMPROVED JONES’ UNDERFEED
S0 CANADA LIFE BUILDING MECHANICAL STOKER

Ploase montion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers

Factory : ST. THoMAR

4
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StLﬁA Tor *he

/o Thebess TRANSMITIER
M \ lr\'h,w

N - U . —‘L
ROy a m - '"sﬁi
: “Easver | a'nn's;)‘

° &N g Y

- )

. Calle Addr. s+
** Nessphiones,” Montreal

749 Graig St.,

SW]BGH BO&FGS aﬂﬂ ﬂnnunmawrs

TELEGRAPH INSTRUMENTS Telephone \o 1300,

FIRE ALARM APPARATUS and MONTRBﬁL "

Mem. Can. Soc. Civ. Eng.  Late Gen. Sup't. Toronto Incandes.

cent Light Co. Teacher Electrical Engincering, Steam
and Steam Engine, Toronto Technical School.

~ GEORGE WHITE-FRASER ~ |  +»~ JAMES MILNE s

OGONGULING GLEGIRIGHL ENGNEER

v el vight ol .~ GONSULTING ENGINEER

Advice on Management of Central Stations; Plans, Esti- , Plans, Specifications, Superintendent’s Advice, Estimates on Steam,

nutes, Speafivatons, Construction, Alterations, Exten. ] Hydeaul and Electrical Planta. Special “ achery dc“gncd.

wons, Tests Steams o Water Power and Elecine Plamts, SPECALTIES : Steam and the Steam Engine, including evaporas
tive tests, efficiency tests of Steam, Hydraulic and Electrical

‘ Plants.  Cemiral Station Managrement reports carefully pre.
pared,

18 Imperial Loan Building

32 Adelaide St. E. - TORONTO | Offcs : 80 Canada Life Building - TORONTO, ONT,

'TANNED BE

e ot oqneererst THE J. G. MCLAREN BELTING CO. MoNTREA.
THE OTTAWA PORCELAIN & CARBON (0., Limited. oxx.."

MANUFACTURERS OF

s for all kinds of Arc Lamps, including cored
Carbon POlntS and solid carbon for incandescent circuits.
.« ALSO . .

otor Brushes and Specialties in orcelain Insulators, Cleats, Door Knobs,
Carbon for Telegraph, Telephone @ and all kinds of Pressed Porcelain for

and Electric Light Supphies . . . Electrical and Hardware Lines . . ..
ALL GOODS GUARANTEED TO GIVE SATISAFAGTION

[t ELEGTRIGRL GONGIRUGION. GOMPARY OF LONDON, ve

LONDON, CANADA

« <« Manufacturers of .

BI66EFIGAl MZIBHIHGI’U and SUDDH%

B R —

Repairs to any system on Short Xotice at Reasonable Rates

i

¥
F



