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Vor. VIL
AIR COMPRESSOR AT LE ROI MI

Wi is claimed to be the largest air compressor ever
put m operation in Canada was receatly installed at the
e Roi mine, Rossland, B. C., by the Rand Drill Com-
pany, of 100 Broadway, New York. It was built at
their Canadian shops at Sherbrooke, Que., and is shown
in the accompanying illustration.

The steam end is of the Corliss cross-compound con-
densing type, with high-pressure cylinder 22 inches
in diameter by 48-inch stroke, taking steam through a
pipe 0 inches in diameter.  The low-pressure cylinder
on the opposite side of the machine is jo inches in dia-
meter by 48-inch

, 1897

\
No. 7.

type, through which the aie passes over a system of
water circulating pipes and is cooled in the process.
This giant compressor ergine will be used for running
all the pumps and hoists at the mine, in addition to
operating o drills.

NOVEL METHOD OF UTILIZING WATER
POWER.

Parricurars of i new method of utilizing the power
of falling waters are given as follows in the Mining aad
Scientific Press :

The essential principal invaolved is the compression ot

air by the force

Both
avlinders are fit-
ted with the Cor-
lis liberating

stroke.

valves, with va-
cuam dash pot,
controlled by a
seasitive  gover- ¢
nor operating on
the releasing
gear, the speed
bemy automati-
calh  governed
from six or ¢ight
revolutionsto the
manimum  num-
berof revolutions
per minute, de-
pending upon the

airpressure. The

of  the
water,

falling
and  the
compressed  air
drive
motorsatthetalls

used  to

or be transmitted
to a distance for
the same  pur-
pose.  Irom a
tank or a stand-
pipe, in which
the water stands
at the same level
as  above  the
the witer

is permitted to

dam,

pourdowna pipe,
around whose

base are a4 num-

ber of holes, ad-

wain shaft is 14
dia-
meter by 13 feet

mches  in

The shaftis fitted
with cranks pressed on under immense pressure. The
connecting rod forgings and piston rod forgings are well
and carefully finished.  The air end of the machine is
placed tandem with the steam cylinders, and is also of

long, weighing about 3,300 pounds.

the compound type, the high-pressure air cylinder being
22 mches in diameter by 48-inch stroke.  The valve
mation supplying these cylinders is Rand's most cco-
nomical type, being in the form of mechanical valves.
The use of these valves insures the filling of the low-
pressure cylinder with air at atmospheric pressure, which
fact largely affects the efficiency of the machine, for
were the eylinder either not completely filled, or were the
air hot and expanded, in just such a ratio would, it is
said, the efliciency be decreased.  The inlet valves of the
low-pressure or intake air ¢ylinder are surrounded by a
hood, which is connected to a flue for the introduction
of the cold air from out of doors. Between the high
and low-pressure ¢y linders is an intercvoler of the latest

Ar Compressor AT LE Ror Mg, Rossuasn, B, C.

mitting air from
tubes running up
to the surface of
the water.  The dir is sucked in and compressed by the
water, and the two are automatically separated by grravi-
tation, the air passing into a storage or supply chamber.
The incredible statement is made that from 7o to So per
cent. of the latent energy in the falling water can be
rendered available in this manner.  This is no more
than a turbine yields, but the latter cannot transmit its
energy to a distance within the interpolation of dynamos
and mators in which some loss of power occurs. [t is
said a plant operating on this principle is to be installed

ac the Dominion Cotton Mills in Magog, near Montreal.

Kinetic energy is the energy of motion.  Thus, if a
fly-wheel is in rapid motion it possesses kinetic energy.

Potential energy is the possibility of doing work pos-
seased by a body.  If a heavy stone is placed at the top
of a high building it possesses potential energy.  If dis-
locyred it will do work in falling.  Therg i< in the stone
the possibility of work.
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THE “ECONOMETER.”

T following is a description of an instrument, called
the Lconometer, designed to indicate permanently the
conditions of combustion in boiler and other furnaces.
To's apparatus is designed to prevent a loss of heat re-
sulting from an excessive amount of superfluous air
passed through the furnace, and which has to be heated
to the high temperature of the exit gases. I just as
much air could be conveyed to the fuel as it needs for
perfect combustion, the combustion gases would con-
tain about 21 per cent. of C O, as atmospheric air con-
tains 21 per cent of oxygen. Carbonic acid being
formed by the combustion of the carbon with the oxy-
gren of the air, it follows that the percentage of C O, in
the grases is larger the less superfluous air is admitted to
the furnace. As this instrument shows continuously
the amount of C O, in the gases, it is a permanent indi-
cator to the stoker to regulate its firing according to
its indications.

The Econometer consists of a finely adjusted balance

plus of air would be shown by lower readings,  Thus
the stoker is enabled by proper attention and reguly.
tion of the damper to get the best possible results from
the fuel,

The Econometer is being introduced in the Unieg
States and Canada by Mr, Joseph Wilckes, of 100-108
Fulton street, New York. Itis largely in use inmoy
European countrics, and several have also been installed
in the United States.

Messrs H, McLaren & Co., 706 Craig street, Mont.
real, are the agents for Quebec and the eastern part of
Ontario. They will be glad to give any further ia.
formation.

DEVELOPING AN IMMENSE WATER POWER,

Tue West Kootenay Power and Light Company,
Limited, which was recently organized for the purpose
of developing the magnificent water power available at
the Falls of the Kootenay, in British Columbia, ten mifes
from Nelson, has just closed a contract for the hydraulic
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enclosed in an iron case. The gases are taken from
the boiler, led through two filters toretain the dust, and
then passed through the drier to retain the moisture.
The gases, perfectly clean and dry, enter the weighing
globe 18, The C O, being 30 per cent. heavier than at-
mosphedic air, fills, mixed with the gases, the inside of
this globe.  The heavier its contents, the more it is
lowered and the more the balance indicates.  The gases
enter by inlet pipe 23 and 19, and are drawn out by 22
to the chimney. The chimney suction increased by an
aspirator 07 draws the gases continuously from the
botler.  The Econometer is fitted in plain view of the
stoker on a cool wall or board in order to cool the
gases down to atmospheric temperature. The inside of
the Econometer case is constantly supplied with suffi-
cient air through air inlet 36 to be able to weigh
C O, in air. This is also drawn off to the chimney
through cup 21,

In practice proper firing means from 12 to 15 per
cent. of carbonic acid in the combustion gases. A sur-

and clectrical machinery, to develop 2,000 horse power
immediatefy, the ultimate scope of the undertaking
being the utilization of the full power of the riverat
this point, estimated at from 8,000 to 10,000 horse
power. Atthe head of the company is Sir Charles
Ross, Bart., who is largely interested in mining pro-
perties, and with him are associated Messrs. C. R.
Hosmer, Frank Paul, and other influential and welt
known capitalists,

The services of Mr. Robert Jamieson, formerly en-
gineer in charge of the Lilooet, Fraser River & Caribou
Gold Fields Co., Limited, have been secured to super-
vise the entire undertaking, and his wide experience in
mining enginecring work of all kinds will insure the most
cflicient working out of all the detail appliances neces-
sary to apply the electric power in the most satisfac-
tory manner for mining work.

Some interesting details as to the electrical features
of the scheme have been made known.  The apparatus,
which will be furnishied by the Canadian General Elx-
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tric Company, Limited, will be of the three-phase alter-
nating ty pe, similar to that now being installed in the
large power plant of the Lachine Rapids Hydraulic &
Land Company at Montreal.  The initial generating
plant will consist of two machines, of the revolving
field and stationary armiture type, having a capacity of
1,000 horse power each, from which the current will
pass through step-up transformers, raising it to 20,000
volts, the highest pressure as yet used on any electric
rransmission line. At this high pressure the energy
will be carried to a sub-station at Rossland, a distance
of thirty miles, where it will be reduced to a pressure
of 2,000 volts, for transmission to the motors used in
connection with the different mining operations.

The clectric power will be furnished for operating
tramways, hoists, pumps, ventilators, stamp mills,
compressors,  drills, etc., and will be sold at a price
which, in comparison with the present high cost of
power generated from coal, means a greatly reduced
expenditure in this direction by the different mining
companies.  The machinery is now in the course of
construction and the plant is to be in full operation
carly in the fall,

TORONTO TECHNICAL SCHOOL EXAMINA-
TIONS.

As announced in our May issue, we publish below the
answers to the Technical School examination questions
in Electrical Engineering and Steam and the Steam
Engine, as furnished by Mr. James Milne, lecturer in
these subjects.  The working of the problems in Liec-
trical Engineering is shown in full, but in the case of
Steam only the answers are given. Should any of our
readers desire to’ see the working out of some of the
most difticult of the questions we will be pleased to
publish the same for our August issue. For the ques-
tons i Steam and the Steam Engine readers ate re-
ferred to the May number of the ELecTrIcAL NEWS.

ELECTRICAL ENGINEERING.

1. What data do you require for determining the mount of
currenmt as measured by the Tangent or Sine gabvanometer?
Work vut the formuli, and mitke the necessary sketehes to illus.
IRte vour answer.

AnsweR, —Let X Y represent the plane of the coil and needle
hing in the maggnetic meridian and suppose A O B to represent
the direction the needle bas assumed under the influence of the

Fig 1

“a Y

wirrent. s digectzon waill be the resultant of two forces, visz.,
the force 200C v exerted by the current and the harizontal com-

ponent of the earth’s maguetism H. Since the needle is at rest

the smements of these forces must be egual, i e i Do
20 OE OE ER

HOE AT . % = 8 g
OE or H DO But OE=D B and Do o

tn s G s o
. Lo2En, . .
The quantity === is dependent on the form and size of the instru.
Toor

ment.  From the equistion we see that the data necessary for de-

termmingg the aumount of current i the tangent galvanometer are
<

the vilves o ny v, Hoand the tan ¢be Where n No o of turns of
wire, r - radius of the coil, and H - the horizontal component. In
Toronto its vatue is about (1664 C, G. S, units,

lu the sine gralvanometer, nstend of measurmyg the detlection as
ins the above, the coil istarned ropnd soas o tollow the necdle, whivh,
of course, detlects it stull further 5 the col is theretore turned still
further round until finally the plane of the (oil and the divedtion of
the needles are onee more pasallel. 1o Fig, 2 1ot XV - the original
position of the coil and needle in the magnetic metidinn and A B

A

Y
the final position of coil amd needie. Then 2o uge will be the
force tending to send ncedle at rvight angles to the plane of the
coil, but L will tend to bring the needle back to the magrnetic
werdian, (£ the needle is at rest the moments about  the centre
O must be equal, i e

WE.RO  IL.EO
2xnC E EO DB
or -—rr'} H. B 8. but 1O :¥—O sin ¢h of detlection
2xaC
oo Hon g

Hosine ¢

2xn

or Cin C G S units

The dittin necessiry being exactly the same as in the tangent
wihiamometer, the only exception bemg that the smis substituted
for the tan.

2. How would vou determing the vidue of an unkanown  resist-
airee of you were supplied with a Weston voltmeter, the resistance
of windh is koowan, together with a known E. M. F, and whatever
Wires, ete., are necessiry for making the necessary connections ?
It voltmeter has 20,000 obhms R, and the E, M. F. is 6oo volts,
when the unknown R is put in ciccuit voltmeter shows 373 valts,
what is the value of the resistance ?

ANSWER.—Unknowan resistince 6666.6 ohms,

3 With a shunmted galvamometer, when a resivtance of .1 e
gohm was in circuit, a deflection of 10° was observed when bat-
tery key was pressed. With same battery and shunt removed,
there was a detlection of 37 when a certain resistance was in the
circuit.  Determine the value of the resistince. The resistance
of the gitlvanometer wis 7,920 ohms, and the shunt was 1fggth,
Omit in the caleulittion the battery resistance. Mitke a0 sketeh

of the arrangement, and show clearly how you arrive at your

results.
ANSWER. -

.o

N Uuknown resistance.
G 7,920 ohms,

R .1 me.

G 7.920 ohms,
S ggthe

I, “10.

ALPY >
d, B - Bauery R.
B Resstance of battery.

CRTRVGS TR
G+S
G.S8 GeS
s (R 22 ;)
I (1\4(.‘511 .l\d. S (1)
Without shunt we et
< Bk,

XY GYR
E (N+G+BKd, (2)
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as Eis the saame in equation (1) as in (2) then
G S S
. A : S
(N1 G Rk, (l\q(“sol)kd, g
omitting B which is very small and cancelling k *

XrGrd, (R ("s)l "h'“

~X (R ("’).l k. \}

dg
and substituting the values as given above we pet
X 20,007,920 ochins or 20 megs. fully.

-
.

# The electro-chemical equivalent of zine is w0003, What do
you understiund by this?  What would be the deposit i an Edison
chemicad meter, the German silver shunt havingg a vesistance of
o1 olins, and the resistance of the voltameter and  the coil in
series with it being 48.96 ol as, when a cutrent of 100 amperes his
been pussing for g hours,  wlake a diagrenm showingg the aerange-
ment.

ANSWER,-~One coulomb deposts 100034 grams,  clectro chemi.
cal equivalent,
<o Amount of current X electro chem. cquivalent x time in
seconds - deposit,
In the question the resistances wre as .01 3 48.96
< 4897 of Joo X 00033 % 3600 100 millijgrams will be the
deponit,

In 2 Edison underground gwire system, the distance from
power-house o feeder junction box is 6,000 feet. The copper
resistanee s o017 ohims per 1,000 feet. The two outside wires aire
looped together at one end (the junction box). and at the other
the ends of the Toop are attached to the terminals of the galvano-
meter, A go.ohm resstance coil of 200 turns s also connected
to the terminals of the galvanometer, and at a distance of 20
turns from one end one pole of 2 g-cell battery is attached, the
other pole beiny attiched to growd.  In this position there is no
deflection of the needle. Find the location of the fault and give
distance in feet from the power house,

ANSWER, - -

a ‘G

‘I‘é

=)

x

a 15 ohms,

b 135 ohms,
etotal length v
PN LN

ax by,

afly)= by,
al-yi(nbl

L2040 ohms,

al
voo—- 0204 ohms or 1200 feet.
TR A
6. What is the size of the conductor in the above question ?
ANSWER. - Kunowing that the resistance of one il foat s 10.4
ohis we can easily find the dinmeter in mils,
ord - N ‘ot 1,750 782 mils or .7827 dinmeter.
7. What dati would you require to determine the permeability
of an clectro-magnet core which 1ifts o weight P pounds?  In.
vestigate o formulia. \What do you understand by permeability ?
R* A
Sx
whene B -induction per square centimeter and A =area in square

ANSWER. - The lifting power of @ wagnet in dyanes is

contimeters, from which we can easily get
N pull in b,

B .
arcit in sqQuare inches

* 8494 (1)

when B7is - lines of turee per squtre inch.
The Law of the magnetic cireuit bemy
Magneto motive force g Amp. turis

agrnetic than, N =
max Reluctance 10

Au
grdmp. turns * A u

; for centimeter measirement,
10

teom which we et

Laampo s N u L
N - 3 '—— " — 2 — for inch measarement
when AT area m square inches,
1" demeth i inches,
. u - permeability,

N i J.2amp. turns X

N *

Butin (1) B=/ “"‘
N area “BIM

J2amplurms>u 'lhs. X 8304
1° .m- !
from which we et
w= \'l!w' x —-_——_l" X 2660
area ami. turns
From this cquatim we see that the data necessary for detcrnun.
ing the permeability, u, the specific conductivity for magmetic
lines or multiplying power of the mitterial which lifts a weight of
P ibs, will be the following : The areain squiare mehes of the
magnet, the lemss2h of e core in inches and the number of ampere
turns,

8. A current of 20 amperes, flowing through o resistinee of 1o
olims, heats 20 by, of water from 60° to 70 Fah, How long was
current flowing, supposing there was no loss by eadiation?

ANSWER. ~ Let J = Joules mechanical equivalent,

= No. of heat units.
t Ib degr. Fah, = 1047.3 watts,
J H=Work done=C? R ¢
where t=time in scconds
JH _1047.3% 20(70- 6o)
TCrRT 204204 10

=524 seconds nearly,

9. What is the efficiencey of an clectric motor when running up
toits maximum ?  Prove it.

ANSWER. =\When motor is standing stitl the current that wilf

- . E RN
How through the wiading will be . R where B E MF of supply
N )

and when running
E counter EMF

C= 2t ollnel L

R

Useful work =C X counter E M Fazcounter EM P( - ':"L;‘!}')' l~)
Work spent in hc:uing the conductors=C?* R ’
Total watts = E C=C* R4 Cxcounter EM F
E-C.EMF
RS
but C? R=Cxcomter EM F

=CRpcounter EM I

SoECs2C1 R
E= CaR
C:.—I.’»‘
- I

which shows that one-half the total power supplicd is spent in
heating the wires, and that the mechanical work griven out by the
motor is amaximum when the current is reduced to one-half the
strengeth it would be if the motor was standing, and its efficiency
is therefore 4 or 500,

10. Describe the Aron or Thomson wattmeter.

ANSWER. —The Thomson wattmeter is sufficiently well known
that no description here is necessary. The following may prove
interesting 1o some regrarding the Aron meter.

Let E=E M F at service
C=current
T =term of one oscillation of correct clock
T= “o é *retarded ¢
&= gravity
C. E H=magnetic foree
{=1length of pendulum

1 1
T :.'l'\/ T, o= \’ .
g T k- CEH
WA Vi
R = =K
T, 1 T
A
™ g-CEH. Vg-.cCEHh
1
( ) K _ 1 C.E.H.)
(Y
Pcoe K
T \? 1 C. l~.. H, T a1 COEH.
(—«) = of =~ = \ ——
K r 14
So that thes meter withiecord accarately the magnetic fnn e, \\‘m'h

~stould be very smnll compared with greavity, llu:ruorg_ —
) 3 ,

must also be very small compired with unity,

2. Hay C.E. H.
.N)r = (I - —T)\'cr}' nearly




July, 1897

CANADIAN ELECTRICAL NEWS 133

T 1-CE M
T, Y

G L . e
clock equats <=2 == which is directly propostional to C = E,
2K

nearly, or the rate of loss in the second

v Make 2 diagram showing the connections in the Brush or
Thomson-llouston are dynamos,  Make suflicient sketches to
fully iMustiate the changes that take place in one revolution.
,\|:u deseribe some form of regulator for are machines,

A detailed description of this is not necessary here.
Prove youw

ANs,
12, What does the torque of a motor depend on ?
satement.
Axs. EXCLo=22nTx01, 336,
When T torgue i pound feet and the multiple 1,356 is to bring
pound feet to watts,
But £ is proportioned to the speed if the Hux N is constaat, or
E= “-NS " where
10
n e, per seconds Ne = No. ot conductors,
If we substitute this value of Ein the first equation we get
1-;-\65‘-1‘. C=2anTN1.356
i;_". C=2xTx1.350
- Nen
10°xS. §2
Showing that the torque depends only on the enrrent and the
flux N.

13- What do you understand by the ¢ Constant
meter 2 What data do you require in determining it ?
example and show clearly what is meant by it,

Ass, Takethe fiest sketch in question No. 3, together with
the sune data,

of it galvano-
Give an

R =Total Resistance=(.1 megr 4 (S gt B)

GS
=(100.000 taas! 3)

Galvanometer Constant = Degrees deflection X power of shunt

xR
. =dt ((- r§) R

7920 + 8o
= 10 X (100,000 + “boog ? B)
and if we assume B2

then Constant = 100,27

or Constant in megohms =100, 28,

This number represents the deflection that would be produced

on the scale if there was © megohm in circuit, if no shunt was

used s orif 1 ohm was in circuit there would be 100,280,000 de-
gress deflection,

Example showing the working after constant has beean deter-

,200 olims

mined :
Cable 200 miles, deflection 100°, constant 100,28 5 whit isthe R 2

100.28
R of cable= a

= 1.0028 megs.
Resistance per mile = 200.56 megs,
STEAM AND THE STEAM ENGINE.

ELEMENTARY.
ANs. 1. 138960 ft. pds.  746215.2 fU. pds.

17, 14.3 1bss difference in MLE. P,

18, Would take too much space to answer,

19, Piteh 2080 i, 3.328 insand 447 ing for single, double
and triple rivetted joints respectively.  Diau, of rivets 104y in.
Strength of joints as compared with orginal plate -.352 for single,
.69 for double, and .77 for triple risetted joint,

20, 317 tbs, per sq. ing for ongitudinal and 1334 s, per sq. in.
fOr transverse seams.

21, As o tables are allowed at the examination the total heat
st e calculated from the dite givea, Boilee ellicicacy
hope -+ 1235 10.0 1bs. equivalent evaporition s fiom and ar 212 ing g
13.57. gain.

22, MLEPC on high press, eyl 6o Ibhss MU P on intermed,
cyh 24 and 101bs, MLELP, on the low press,; diam, of h.p. piston
293¢ in., inteemediate 4614 ing, low press. 72 in.

23. 178 hap.

QUESTIONS AND ANSWERS.

“ Sunscriser,” Hull, Que., writes ¢ What is the in-
dicated horse power of an 87 x 10" non-condensing en-
gine running 1235 revolutions per minute, steim pressure
at 100 Ibs., cutting off at halt stroke?  Alsowhat is the
average pressure throughout the stroke?

Answir. - We will assume that the above prc».sur«..
sigmilies gauge pressure, which gl\'cs us 115 lbs, abso-
lute, and that the back pressure is 3 lbs, above atmos-
phere or 20 Ibs. absolute, then the

Mean cffective pressure =
(- thyp. lo;;_g[_l{)

R

Initial pressure - back pressure

where R = Ratio of expansion -
Length of <trohe 4 cleatance
Distance trasclled by piston before steam is cut off - clearance
or leaving clearance out of the calculation, we get
R = Length of stroke wn’
N = e =

Distance travelled Ly piston before steam is cut off
NS
o MEP = 150 9) - 20= 77,3475 lbs.
To find the horse power

> _ 3R.ARS,
1P, = 2Rl

, =2

Wihere R=Revs. per minute.
A = Area of piston in square inches.
P =M. E.P. as found above,.
S = Length of stroke in feet =1y,

21125V 50,26\ 773475 V10 _ o .
N o =24.54 h.p.

*J. AL G, Peterboro’, Ont., asks : On a three-phase
synchronous motor, carrying a standing load to increase
the field current, thereby increasing the L. M. I, the
current remaining the same, how is the increased
energy accounied for, the speed remaining the same?

Answier.—If you really mean an *‘asynchronous™
motor, then your question is impossible of answr.
“ Asynchronous " is the same practically as ““induction ™
motor, which permits of no more field variation than

or

2. Cut-off1/sthstroke. 16.11bs. M. E.P,

. 17 in. diam, r |1

3
3. 70 lbs. nearly. s
0.

. 1571 8q. feet s

524 hap.
S () 1:() 181 (3) 27
to. h=

G =6 in,
473n?
11, 68°/, lost,
ADVANCED.
12 1%y in. open  to steam; full port  opening  to exhav .,
the «Jyre of the valve travelling 316 in. past the edge of the post.
5. This was intended 1o be solved graphically, by Dr. Zeuners
method.  The accompanying diagram shows how the positions
ar arrived at, from which it is scen that the piston s Y% in,
fym end of stroke when admission takes place ; 18.4 in. at cut-
«f, 23 in. when exhaust opens and 41y . at compressiot.

[The 1ast part of the question has been omitted, as it will not
atect the working.  Further explanation to those desiring same
wil be freely given.—]. M.]

13 23.45 LH.P ;857 B.HLP ;.59 efficiency.

13, 25.9 Ibs, water.

any other transformer, static or rotury, I

l'owever,
you mean ** synchronous” motor, which is practically
a generator used as a motor, then of course you know
that the fields are separately excited, and only the ar-
mature coils supplied by the line currents.  In this case
the synchronous motor will produce 2 counter E.M. I,
like in any D. C. motor, which councer E.M.F. may be
made less or greater than the impressed line E.MLF.
by varying the exciting field current.  This back E.M.F.
may be made to take the place of a negative reactance,
having a condenser effect, and tending to produce 2
leading current, which, however, being wattless, takes
no energy. This is probably what you want to know.

"
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APPLIED MECHANICS,

Tk following is a copy of the examination paper in
Applied Mechanics submitted to the students of the
Toronto Lechmeal School at the closing of the 18y6-y7
term. Solutions of the questions, as worked out by the
exanuner, Mr. James Milne, will be given in our August
issue:

RLEMBLNLARY,

. State the punaple of a lever, and prove it when ' and W act
on opposite sides of the fulcsum, A weght of § lbs. is hung at one end
of a umform bar, slach s balanced over a kaife edge at a point of 14
in. from the end at which the weight hangs, 1 the bar weighs 30 .,
find us length,

2. Detme kimetic encrgy. How coes it differ from patential energy?
1f a velocuty of 300 feet per second s ampressed upon a weight of 1o
e, swhat i< the weasnre of the envgy now imparted to the weight?

3. What is the wmodalus of elasuicity of a subdtance? A round bar of
iton, 32 fect long and 113 squate inches inarea, is held at one end, and
pulled by a force tll it suetches Yy in. Find the foree, the modulus of
clasticity bemng 39,000,000.

3 \What do you understand by the cfficiency of a machine, and how
s 1t mcasuted?  Ina single puschase erah, the pimon has 12 teeth and
the wheel 78 teeth, the diameter of the barrel being 7 inchies and the
fenpth of the lever handle 14 sachies. 1t s found that the application of
a force of 15 fha, at the end of the handle sutlices to raise a weight of
250 I, Fund the efficiency of the machine.

5 A culneal box or tank with o closed Iid, the length of a side being
4 leet, 1ests with ats base harizontal, and an open verucal gpe eatersone
of its sides by an clbow.  The tank is full of water, and the pipe con-
tains wates to a haght of 1 foot abwove the top of the tank. What are
the pressties on the top, bottom and sides of the tank?

6. A beam of tuuber tectangnlar in tsansverse section is 2in. broad, 3
. deep, and g fi long, and gsests upon supports atits ends. The
breaking load at its centre is 2,000 Ibs.  What would he the breaking
weht of the beam had been g in, deep, 2 in broad, and 4 fi. between
suppuosts, bt loaded at a distance of 1 1. from the end ?

7 What is the * pitch ™ of a tooth of a spur wheel 2 Two paralle)
shafts whose anes aze to e as neatly as possible 2 i, 6 in. apart, ate to
te connccted by a panr of spur wheels, so that while the daver runs at
100 tevalutions per minute, the fallawer i cequired to un at 23 revolu.
tions per minute.  Calculate the diameters of the wheels, and, suppos.
ing the patch to b 1Yy inches, ascertamn the number of tecth in cach
whevl.

8. A umform beam weighing 1 10n 1ests on supponts at its cmds 20
feet apatt. Weights, §, 10 and 15 ents, 1est on the bezm at a distance
of 6 feet apart, amd the weight of 5 cwis, being g feet from one end,
and the 15 ente g fect fiom the other.  Find the scactions at the
supponts and the contie of gravty.

g. A safety valie 3 m. diameter o steam paessure S0 s per wquare
inch 3 from vulemm to centre of valve jin.: lever 30 in. long, and
wcighs 10 1bs.: centte of gravity of lever 10 in. fiom fulcium: woght
of valve 31 What weight is scquired at end of lever so that steam
will just blow off 2

10. Facuon bong neglecied, find the force which will support 1 tan
an an chac of 1 ool vanc) and 10 feet along the incline. 1 the in
cline were 1 foat vertical and 280 fect along the incline, find the forec
in In, that would support 1 ton,

1. The accumulated work of one jamnd of guopowder 18 70 fiot
tons. Find the amount necesary 1o project a shot of 5 cut. at o velo-
aty of 1,00 feet pet second, 1 the chage weie 100 1bs,, find the
waght projected at the above veloaty.

12 A locomantive together with train weighs 100 tons and runs at the
speed of 30 miles per hour on a level il Find the horseepower if ine
uon gs S Hn. per ton, H thic 1ails had ananctine of 1 e cente, what
additional horse pover would be roquited ?

Al ANCEDL
3 Ina Weston pulley blick the sheaves aie 9 inches and 822 i,
diameter. What waght could be hfted (aegleciing fiiction a pullof
Su itn. on the chain 2 Sance in this Mach the weight temainy sipend
ed when thete is no pull on the chiain, what Jdo you infer as to the limit
of cfhiaeney 2 How would you detarnine the actaal cfficiency of the
appaatus ?

13 The oot of a uniform dersick pole weighing 2 ents., 1ests on the
cround, and the pole carntes a waght of 1% tons suspended from ite
upper extrenty.  The length of the pole i< 20 feet, and i< hept in
poaition by a guy tope fastened to the ground 10 feet to the sear of the
fout of the pole, and 23 fect in length,  Fand Ly ealeulation the tension
an thie gay tape, and by ennanteetion the thaua an the jik

13. A worden beam, 12 30, deep, 6 in0 wide, and 12 fi. long, i im-
beddedd 10 a wall at oncend. What werght will the beam cany at the
onter cad, i the I WL of a beam 1 fi. ong, 1an. A 1 ang, supqerted at
the ends and loadad at the centie, is 300 1. 2 What s the sheaing
{orce.

16. The tabile of a daling wachine s ranned and lowered by 3 uinple
thicaded wornn and waimewheed in combination with a sack and pinion,
A prevute of 10 e waappited at the end of the handle, which s 12:n,
long.  The wonmewhieel has 23 teeth, and the gack pinion hac a pitch
ande of 210 radiie \What weght placed on the 1able would be tal.
anced umder thee condittons, suppoing that 50 per cent. of the work
appiiet s et an fnanm, asd hat e lable togcthar with the maing
attachaents weigh § ewis?

17 Diaw an iuneles tnangle wath the vesticle angle at 1207, triseet
thic have, Jon the poinis of tivection with the vettey, and Jdiaw perpen.
diculars from the points of tvection wpon the sides nicarest 2o them.

ey

Regand the figure as a touf trase with a load of 2,000 Ihs, upon each
rafier, whereof 1,000 fbv. is carried at the middle joint, Fim‘. by cat
culation or atherwise, the stiesses on the vatious members,

18, Datermine the horse power which may be tranumitted bya
leather bielt 30 . wide and Jx in, thick, running at S0 ft. per second
the tensson on the slach sude being g, 1oths that on the u'glll sidy, and
the marimum strength allomed 300 1bs, per square inch,

19. Taking the waght of a cubie foot of Jeathier to be 60 1., deter.
mane the ffects due to cemufugal furce in the above guestion,

20. A shaft, having a stepped  cone, revolves at a constant speed of
200 revolutions 2 minute, and is connected by weans of a crossed belt,
The diamcter of the largest stepas 14 inches.  The driven shalt s ge.
quited to ran at speeds of 230, 175, 130 and 9o revolutions per mipvie,
Determing the diameter of all remaining steps of the two cones, and
alwo the length of the belt sequized if the distance between the centres
of the shafts is 10 fect.

21 A wniform platfoun A B, weighing 3 ewts., is supparted at B by
a hinge. At A a 20 foot chain is antached and hung fiom a hook verti
cally above B, A weight of 10 ewts, is placed 2 feet from A, 1f the
distance A Bis 12 feet, find the tension of the chain and the direction
and magnitude of the reaction at the hinge.

22, In :m_cpiC)clic train consisting of three wheels, the first is a dead
one, comsisting  of 60 teeth, and the second has 30 sceth, and the 1hid
4o teeth,  Ascertain the number of revolwtions the secomld and thind
wheels make for each tevolution of the anm, together with the ditection
of same relative to the arm,  If the wheel of 60 teeth makes 2 revolu.
t1ons 10 the same time as the anm makes 1 revolution, but i the pju
site direction, determine thy number of revolutions of the second and
third wheels.

23. A locomotive weighs 45 tons, and one-third of this weight rests
on the driving-wheels, The co-eflicient of friction being 175 between
the wheels and the 12il, what load will the engine draw on the level if
co-cflicient of traction be § b, ver ten 2 What load would the engine
diaw up a g per cent. grade at the same speed ?

23. The diawcter of a fly wheel is 20 feet 3 depth of rim 12 in.; width
of m 1S, Runmng at 80 revolutions per minmte.  Find the centn.
fugal force and bunsting stress. A cubic foat of cast-iron weighs 450
s, Take the radius of gyration as bicing 9.5 fect.

25. \What would be the mazimum number of revolutions the above
wheel could inake per minute, taking the teasile strength of good cast.
iron as heing 20,000 {bs, per square inch.

PATENTS FOR ELECTRICAL DEVICES.

Parents huve been granted i Canada for the following devices
Canadaan General Electsic Cau, Toronto, eledtric circuit controller ,
WAL Jucques, Newton, Mass,, clectric power converler: W,
Rangey and Peter Plante, Schenectady . No Y, trolley switeh: W,
Jo Greene, Cedar Rapids, lowa, antomatic cut-out for clectrical
teansunssion ¢ Canadian General Electric Co., Totonto, regubaor

for alternatmg Carrent. wrcuits . Bell Telephone Co., telephone
arcat 3 Go L Campbell, Kinsaan, Ont,, dynamio cledtric ma
chine: Ho AL Parrish, Jackson, Mich., clectric trolley sipnals for
raibways i W Roswo Smith, Manchester, N. H., clectric heating
apparatus s Cinadian General Electric Co., Toronto, clectne
brake s Fred. Green, Hull, Que., clectneal thermostat, . ).
Tectzel, Ste Thomas, Ont., :ur brake: G. J. Scott and W, S,
Jaumney, Peansylvania, system of  electric distribution; J. A
Gowans, J. S Fuller and M Macfarkine, Steatford, Oat., electric
annuncitor.

CORRECTION.

In connection with the new  schedule of rates adopted by the
Intand Revenue department for the inspedtion of eleatsiv tight
meters, and published in our Iast issue, a light was said 1o mean
w36 candle-power unp “consuming electrical enengy at the rte
of 15 watts.  This should ave been 335 watts.

WANTS IT OFTENER.
Mi. Chas, E. Taylor, Saalt St Maric, Ont., in renewiog his
subseription o Tie Nuws, writes: ** Switch it i agnin: 1 hope
200 10 see it twice a month.”

IS your piston 1ad in line, or are you a pood customer for the
packing man ?

Are your heblis runnmg with as hitle tenson as possible, and
thus avoidingg excessive friction 2

It s a goed sdea to be as cconomual as possible in the wee of
oil, but itdoes not pay to attempt 1o run an engine with an inef
ficient quantity of evlinder oil, for not only will the evhinder ke
ruined, but you will use extra oil enough 10 much more than par
for all the cvlinder ot needed.

faper telegraph poles are the latest development in the art of
making paper uscful. . These poles are made of paper pulp,
whnch boran, tallow, ctea are mined in small quantities. THe
paper poles are said o be lighter and stronger than those
wood, and 10 be unaffected by sun, rain, dampness, or any of 1¥e
othier causes which shorten the life of a wooden pile.
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<7 VickPrestnny
CHAS. B HUNT, Manager londen Electric Co.. London, Ont.
2830 Ve PresiorsT $
1o M RAMMERER, General Agent, Royald Electric Co.. Totonto.
SrexrTARY TRRASURFR S
C H MORTIMER, Publisher E¢reynicar News, Torontn

Earcerive Costsurrn: .
1. J. WRIGHT, Manuger Toronto Elcctric Laght Company, Toronto,
t. C. ARMSTRONG, Canadian teeneral Electrie Gin, Totonto,

JOHN CARROLL, Sec.-Treaw. Eugene F. Plillijn Electrical Worls, Montical.
GRMOND HIGMAN, Clicf of Electrical lnspection Bepastment, Uttawna,
I SMITH, Superintendent G. N. W, Telegraph Co., Torontes,

AL AL DION, Outawa Electile Co, Ottawa,

F. A, BOWMAN, New Glicgow, N. S,

WHLERLD PHILLIES, Masage: Nuagara Falls Park and River Ratinay,
Niagara Falls, Ons,

W, i, BROWNE, Manazer Rayal Electric Company, Mountreal,
WILLIAM THOMPSON, Sugenntendent Waterworheand Electric Jaght Mant,
Mentseal Wet, Que,

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.
freadent, JAMES DEVLIN, . . Ringson, Ont.
Ve e Prewden, L . PHILIP, 11 Cumleesland St., Toronta,
Seraary, W, F, CHAPMAN, . + UBrowbaille, Ont.
Treawster, R, C PETTIGREW, Hamilton, Ont.
C.mtuczar, J. MURPHY, . - Montreal, (uc,
Inna Keepwer, F. J. MERRILL, . - Ostamna, Ont.

TORONTO BRANCH NO 1. Meav st and 3nl Walnewlay each momb in
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Ve Peestlent © J. W, Marr, Recuading Secretary.
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S BRANDON, MAN., BRANCH NG, v.—- Meete 18 and yrd Friday cach month
mtay Hall R, Cramford, Ireadent s Arthur Fleming, Scvretary,

HAMILTON BRANCH NO. 2.—Mcets 13t am? td Fraday each month in

1o . ev o tlall W Nowrtes, Prevident, €6 Malee, Vice Prevadent, Jox Trem
wle, K aling Secretary, Markland St

SIAAVTEORD BRANCH DU, 3. John Ny, Preudent, Samues 1. Wer,
Sorrtan

BRANTFORD BRANCH NO. 1.—Meete and and_4th Friday each month,
J B} awzh, Preudent, Jos Ozle, Vice Preswdent, T. Pilgum, Continental Lond
az= Co., Secretary.

LONDON BRANCH NO, « ~Mecets on the tist and third Thussuday i each
‘\I{::ll;l';)f:inf.lg:;::'(‘r)l'fa“. D G el Presidens, 1o bieghit, Vive Presisient .

GUFLEPI l”.{‘\‘\.(.“ NO 6 Mceets 1st and ol Wednesnbay cach munth wt
i.;op._m. H. (ntnr{. l’rcm‘lem‘. hos Anderson, Vice-Drendent, 11, lewelling,
tee. .\.«‘rel::r)'. 1 Ryan, Fin, Sewretaey , Licasuser, Co b Jurdati,

OTTAWA BRANCIH N0, 7.= Jdeet every secund ated fourgh Saturday e each
l!wlllh. an Rurbrdge » Lall, Rudean stieas o baaok Radarg, Picaent, 1., Jebmson,
Secretary,

DRESDEN RBRANCH NO 8, Mecta 1staund Phursday oo cacdi b, Lhow
Steeper, Sceretary,

l}l{l;ll{’ll.'l?‘ I't_l{:\.?'l_lll ?ﬂ().\q.—-.\l:cu\.-ml :\Iu.l 4th Satunday ¢ ch month at § pun,

« R, cy, Presudent, G. Stenmerz, it -] 3

{“ 5 e it Om: cnmetz, Viceliesutent, Secretary and breasurer,
CRINCGSTON BRANCH NO. 1o, Meets 18t aml srd Thursday i each monthin
Fraser Hal), King vireet, at 8 pom, Presidem, V. Sinunons; f';a--rm;arm, [
Asselstine, Secretary, J. 1., Orr.

WINNIVEG BRANCH NO. v ~Pre<dent, €. M. Hazletts Rec.Secretary,
J. Suthedandy Financial Secretary, A, 18, Jones,

“Rl.\'g:\RI)l.\'li.lll{..\.\'(}ll NO 12 Meetvevery Tuesday a1 8 w'clok, i Mc
l}l‘ll‘\)!l\ block. .lle:ldcnl. Danied Bennett, Vice President, Jmeph Lighthall,
SRecretaty, Percy C. Walker, Watceworks,

I‘l-.'l'l'.RllUR_UU(-H BRANCH NO. 140 Meete and and 4th Wednesday n
f.:\dl mon}h W. L. Outhwaste, Presdent, W Forster, ViceePreanlent ; A, Iu. M.
Callum, Secretary,

. BROCRVILLE BRANCH NO, 15, -Mccts every Monday sl Frivhay eseing
in Ru!nnl\.' Bloch, King St. President, Archituld l"r.lein;) \.i\'ol'l'\ilftlll. Joln
Grundy ¢ Recurding Secretary, James Aibins.

CARLETON PLACE BRANCH NO. 1, -Meets cvery Satunbay evemng

President, Jus, McKay ; Seuretary, Jo D, Arstrong, y Y et

ONTARIO ASSOCIATION OF STATIONARY
ENGINEERS.

N HOAKE OF EXAMINERS.

President, AL AMES . - Brautfond, Ont,
Vice Prestent, F. G MUTCHELL . Landon, Ont.
Reavrar, l". E. l‘.ll!\l}’S . 85 Careline S, Totunte,
lrcasurer, R, MACKILE, 28 ner st., Hanulton,
*l?l;;{lan\. ILo‘\. .\llt.\Nl)RlZ\\’S, B Tormte.
’ NTO - VK Eadhins, A ML Wikens, L. J. Phsllips, F Donallem, J. B,
HAMILTON “K. Mackie 1, itigr o 4Pt b Donabibvun, J. B
BRANTFORD AL Ames, care Patter~on & Suns,
2‘:\‘&‘2‘]‘}) Thomae Wesley,

UINGSTON - J. Deslin, (Chuef Engincer Pemtenuary), J. Camphell,
LONDON — F. Mitchell. ¢ ® ). Cample
NIAGARA FALIS-W, Phillijn.

Inforination recarding esammations will be furnihied on apphcatiun to any
tnembcr of the Board,

StraM engines with automatic variable
cut-offs were the outcome of a demand
for constant speed of rotation tobe main-
tained on shafting driving fluctuating loads ; and high
speed, automittic cut-off engines were more especially the
outcome of a demand for a prime mover to actuate high
speed electrical machinery without countershafting.  But,
because automatic cut-off engrines were specially designed
for use in clectric service is 1o reason why they should in-
cariably be used, without reference to the conditions of a
particular case, unless those conditions are such 2ts to call
for them. Asautomatic cut-offs were designed to mect
the conditionsimposed by rapidly luctuatingload, where
the load is practically constant, as in most smaller cen-
tral stations on their arc systems, it will be evident that
a less expensive and complicated type of engine will
suflice.  Even in incandescent systems a little observa-

Regu’ating Devices for
Light and Power.

tion will show the engineer at which time he may ea-
pect an increase in his load, and he can then meet it by
openiny the throttle a little wider.  In a lighting plant,
although, of caurse, the load varies greatly between the
carly part of the night and the morning hours, still
the variations arce not of the character of fluctuations in
a railway plant, but a gradual increase and decrease
which may be accurately predicted and thus atlowed for.
On an arc load this variation almost entirely disappears,
and therefore the nccessity for any close regulation.
What is really required is 1 good constant steam pres-
sure, and then any good engine may be expected to give
satisfactory service without eapensive centrifugal apeed
regulating devices.  Similardy with compounding de-
vices for generators, it is often claimed that & yenera-
tor s0 wound as to over-compound to some dcfinite
percentage at full load is so much a better machine for
central station use as 1o justify a great increase of price
over that of a machine the pressure of which can be
regulated only by hand.  Where the load rapidly fluc-
tuates up and down, as in a railway plat, this is quite
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reasonable, but in a purely hyghung plant, where it in-
creases and decreases slowly and regularly, the necessary
voltage adjustments can be made by hand quite satisfac-
tonly . Itis a great mistake to base the details of any new
plant merely on comventional practice, without regard
to specul condiions which are preseated by everyone,
the more carefully any case is studied the greater is
likely to be the cconomy in first cost, and in subsequent
operation.

Forrowine our remarks in last nonth’s
issue on the subject of transformer
losses, we have scen results of a test
recently made by an unbiased engineer on a number of
transformers of Canadian make. They were all new,
and of sizes varying from 1,250 watts to 5,000 watts.
Between the best and the worst of the former size there
was found a difference of 34.1 watts of core losses;
between the best and worst of the 2,500 watt size there
was a difference of 6o watts core loss ; between the
best and worst of the 5,000 watts a difference of 16
watts core loss and 37 watts copper loss. These
losses mean coal wasted, and placed on a reasonable
basis show that the transformers with the lower losses
in the above cases were worth more as investments
than the others by $a23, §35, and $135.25, tor the re-
spective sizes as above; that is to say, that the better
transformers at $50, $70, and $30.50 were just as good
investments as the worst at §23, $33, and $135.23, and
at any lower prices were distinctly better investments.
This is not a supposition case, but an actual occur-
rence, and should be an object lesson of great value to
the lurge class of purchasers who are guided by price
more than intrinsic value.  \We quote from a report of
Prof. Jackson, who after giving =a table of such core
losses, ctc., as may reasonably be allowed on transform-

Bfficlency of
Travsformets,

ers of various wattages, says,  The guarantees out-
lined may be cisily met by any transformer manufac-
turer who builds safe and economical transformers, and
they are now met by a number of makers.  Transtorm-
ers that do not meet the insuiation and heating guar-
antees are unsafe to use upon commercial electric light-
ing or motor circuits, while those that do not meet the
iron loss, regulation, and exciting current guarantees
waste the company’s money.”

AT a time when the long  distance

Ments of Tramimis- oy smission of power by clectrical

3100 Systems.
means is being very ¢, Jerly discussed,

and attention drawn towards the various polyphasal
syslems as rendering such possible, one is rather apt to
be carried away by the enthusiasm of the moment and
believe that only by the use of high voltage polyphase
currents s it practicable to transmit mver great distances
with a reasonable expenditure. It is, however, not
oaly intereating but atlvo instructive to observe that in
Eurape, where, as is admitted by unprejudiced American
engineers, eagineesing is more thorough and probably
better than on this side of the Atlantic, a considerable
number of quite important trmnsmission  enterprises
have adopted the continuous current series system;
placing as many separate machines in series as may be
necessar) to generate & high difference of potential,
which in some cases has been ~o0 great as 13,000 volty,
used with success.  The series system is, of course,
adopted throughout, necessarily, all motors beingy also in
series on the same circuit as the generators.  Constant

current series machines are now being built both iy
Europe and America of very much larger sice than was
considered possible a tew years ago; five years ago a
so-light arc machine was thought to be the limit .gen.
crating a difference of pressure of about 2,500 ol
now the most prominent makers guarantee machines
with a capacity of 125 lights, or 6,250 volts.  There are
no doubt certain grave objections to the series methad of
transmission, but, as compared with the high voltage,
polyphase alternating method, it presents some evident
advantages.  The disadvantages may be said to be the
necessity of generating at once the full pressure used on
the system, instead of beingr able to generate i low one
on the machines, which can be raised by means of step.
up transformers; the impossibility of using the simple
induction motor; and the necessarily more complex cur-
rent and speed regulating devices for both generators
and motors.  Against these may be placed the higher
resultant cfficiency of the total series plant as compared
with the resultant efficiency of an alternative system, by
the climination of all losses due to capacity and induct-
ance in the transmission wires, and those due to
hysteresis, 2nd lag in both transformers and induction
motors. The difficulty of constructing continuous cur-
rent machines for such high voltage is overcome by
first-class methods and materials, and the entire prac.
ticability of this mcthod of transmission scems to be
vouched for by the fact that for four years it has been
in continuous operation under a pressure of 3,500 volts
per machine, and that quantities of power up to 1,200
h.p. arc daily being transmitted over distances up to
20 miles, in Switzerland, Hungary and France, and are
being utilized freely and satisfactorily in units so smull
as 2 h.p.  We shall hope to see this system introduced
shortly into Canada, where we have so many large
water powers.

CONGRATULATIONS TO MR. FREDERIC
NICHOLLS.

T recent meeting of the National Electric Light
Association of the United States held at Niagara Falls,
N. Y., is uhanimously considered by the clectrical
press, voicing the sentiments of those in attendance, to
have been the most successful from all points of view in
the history of the Association.  The credit for this suc-
cessful meeting, as well as for the excellent work done
by thie Assactation during the current year, is evidently
regarded as being in a very large measure due 10 the
work of the President, Mr. Frederic Nicholls, general
manager of the Canadian General Electric Co., as the
following resolution clearly shows :

At the twenticth Convention of The National Electrie Ligh
Assodiation, held it Niagae Falls, New York, June 1ath, 1395,
the folloning preambles and  sesolutions were  unimimonsdy
adopted: -

Whereas The Natonal Electmie Laght Associanon has dunag
the past years and at this as tveaticth comvention, achicved an
cqualled success i is hereby resalied  That the congrrntularions
of the \ssocizgion be amd are herebv extended 1o Mr. Fredene
Nicholls, its President for this vear, upon the balliant results at
tesdings his administration of'its afhins.

Resolved, that Mre. Nicholis be complimented especially upoa
the exemplary zeal and untinag enengy with which he sougls and
found opportanities v the Assodiation’s greater usefulness ad
oade the onmnization more than ever a power for good in the
licht xnd power industev, soad among the local central statioas of
the country.,

Resolved, that i partaicular Me, Nicholls be feliantated upon the
chvenng tnumph, dunng his memorable teem of office, of the
Assoaation » long continued endeavor o secure an authontative
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aatannn conde of wiring rules, upon the movement tp standardize
ameands scent tamps, and upon the remarkable stability in funds
and membership swith which his period of presidential service
l‘l\\\\‘(l.

Resotved, that these expressions of heartiest esteem and good-
wilt tonards une for so anany years an offival of the Assodation
e appropriately emgrossed and presented by the Sewretary to
N Nicholls,

{Signed) Samuin InsoLn, President.
Oigned)  GrO. Fo PORTER, Sceeretary,

TEST OF THE TORONTO RAILWAY
COMPANY'’S BOILERS.

Tug accompanying table gives the results of a set of

tests made by Mr. George H. Barrus, of Boston, on the
boilers of the Toronto Railway Company's plant, to
determine the economy due to the use of Green's econo-
miser.

This plant embraces six boilers of the Scotch marine
type, the dimensions of which are 10 tt. in diameter and
14 ft. in length.  Each boiler is fitted with Fox corru-
gated furnuces, provided with grates 6 ft. long and 3 ft.
wide, and each has 8o 3-in. tubes running from end to
end. The area of grate surface in each boiler is 86 sq.
ft., about yo per cent. of which is air-space, and the
areaof heating surface is approximately 1,500 sq. ft. The
whole plant of six boilers has 216 sq. ft. of grate sur-
face, and approximately 9,000 sq. ft. of heating surface.
Steam is used by a number of engines which furnish
power for generating the electric current used by the
railway. The plant is in operation, under its normal
conditions of work, for a period of about 18} hours
cach day. During this period the average amount of
current generated is some 2,400 amperes, at a pressure
of 330 volts.  For the remaining period of 5'4 hours
the load ranges from 8o to 280 ampercs, one of
the smaller engines being in use during the greater
portion of this time. During the night period two of
the boilers are kept in continuous operation, but the
fires in the remaining boilers are banked. At the time
of the tests all the six boilers were in operation, and the
fuel used was a mixture of Pittsburg slack coal and pea
and dust anthracite trom the mine, in the proportions of
two loads of the former to one of the latter. The fires
were cleaned three times during the full run of 24 hours.
At times of the heaviest load the plant required the
assistance of some of the old boilers of the station.

The fuel used on the tests was that conimonly burned,
that s, a mixture of Pittsburg slack and pea and dust
from the mine. The proportions were approximately
66.3 per cent. of the former and 33.5 per cent. of the
latter on both tests.  The calorific value of a sample of
this coal, as determined in Barrus’s calorimeter, is
15021 BUTOUL per pound of coal, and 14,875 B.T.U.
per pound of combustible, the ash being 11.8 per cent.
The spreading system of firing was employed, the thick-
ness of the bed of coal being about 6 in., and the fires
were frequently broken up and levelled off.  During the
progress of the tests the regulating damper in the main
flue was constantly wide open, and at both tests the
boilers were run at practically full capacity.

On the test with the economiser in use 6,510 lhs. of
coal were used by the old boilers, and on the test with-
out the cconomiser 20,390 Ibs.  The water supphied to
the vid boilers was not measured.  These boilers have
no conuection with the economiser, and conscquently
their work had no direct bearing upon the main test.
The coal which they consumed, here noted, is in addi-
tion tu that recorded in the table.  The saving due to

the cconomiser is shown to represent 18.3 per cent. of
the coal required when the economiser was not in use,
and amounted for a day’s run to 21,385 Ibs., or 10.7
tons of coal. The efliciency of the plant or the per-
centage which the heat utilized bears to the calorific
value of the coal when the cconomiser was in use, was
70.6 per cent. It may be added here that the maximum
temperature of the water leaving the economiser during
the trial was 253 degrees.

=
DATA AND RESULTS OF EVAPORATIVE TEsTs 08 TorON10 Ratte
way Comprany's BouLens.

Conditions as to Running of f':cono-ll':coumniwr Economiser
miser. i ruming.  [not tunning.
e Duration..cee e nnenennnnn . hrs, 19.60 19.52
2. Weight of dry coal consumed. . 10! 3310 104,372
3 Weight of ashes and clinkers.. . .1, 13,417 15932
4+ Percentage of ashes and clinks, )
(3] ¢ J caesan. per cent. 154 15.3
5. W c:ghl of water u:lpuralul ..b, ’ 788,517 702,010
Houvriv QUANTITIES,
6. Coal consumed per hour. ....... ll) 4847.9 52022
7- Coal per hour per square foot ol'! *
BIAC . ettt iiriaeieinncnanns ' as. 24.5
8. Water u.lpor.m.d per hour..... ll). 30,113 35.6034
9. Equivalent cvaporation per hour, Tt
feed 3100 degr., press. solb. .. .. b 40,433 36,602
10. Horse-power dt.\clopul. ASME, | )
basisof golb............... hopt g 3408 1,202

AVERAGES OF OBSERVATIONS, &C.

1. Average boiler pressure. ..., .1b. ? 120.3 193
12 Average temperature of fcul\\.llcr' o
at point of entering economiser,
........................ <odegd 101 90.4
13- Average temperature of ﬂ:cdwmcri
at point of leaving cconomiser
Ceteestieriitieetetaaennas deys. 237
14, Average temperature of flue gases,
at point of entering economiser,
e teeeiaettaarieraaeeas degd  Gro Goy
15. \u.r'lgc tgmpu'nur«. of flue gases
at point of leaving cconomiser,

.......................... deg. 293 vee
16. Average draught suction in m.un)
fluc near boilers ... ......... m ! 0.83 116

Clear Cloudy

17. Weatherand oul.sxdclcmpcrnlurc Ut Moderate | Modernte
}e 7 A E

ResuLrs.

18. Water evaporated perlb of coal. lb‘ 8.273 6.73¢
19. Equivalent evaporation per . of)

coal from and at 212deg. ... 1b, 9.55%0 7-828
20. Equivalent evaporation per 1b. of

combustible fromandatzt2deg.lb) 11,298 9.243
21. Weight of dry coal required to eva-,

porate 788,717lb. of water sup-

plicd at loxdcg (for 24 houry’ nm)]

based on above sesulis. . ..., h., 935,310 116,693

22. Saving of coal duc 10 cconomiser|

for 23 hours’ run.....ooaeas.. | 21,385 .
23. Percemagre of saving due to econo-

NCT  evneerencnesnsanses ceee 18.3

Nore.—The temperature of the flue rasess here given does nat
wmclude the night period from 12 nudngght to 0 a.m.

PERSONAL.

Mz, Ormond Higman, Chief of the Elecincal Inspechion De-
partment of the Dominion Government, raturncd last month from
British Columbin and the Northwest Territorics, having been ab.
sent several weeks.  While there Mr. Higgman established offices
and appointed inspectors for these districts 10 invpect clectric
hyght metens, i accordance with the Electne Laght Invpection
Act.  He advises us that the gas nspectors have been comnus.
sioned 10 act in this capacity, as was the case in the castemn
provinces.

Mr. WL Mclea Walbank, managing dircctor of the Lachine
Rapids Hydraulic & Land Co., has been clected a member of the
cxccutive committee of the National Elcctric Laght Association
of the United States. As the holding of the exccotive offices
the association is an honor very much sought after, the clection
of Mr. Walbank to the exccutive committee followings the oceu-
pancy of the president’s chair by Mr. Frederic Nicholls, is an ap.
preciative recognition of the importance of Canadian clectrical
interests on the part of our Amencan confreres.
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WHY SOME LIGHTING PLANTS DO NOT PAY.
By GrokGr Winte-Frasrx,

AT the Last convention of the Canadian Electrical Association
there were some very viduable papers presented ;o valuable not
only in themaelves, but beeuse of the discussions they gave rise
to.  Probably that ane presenting features of most practical inter-
est ta central station owoers was Mr. Armstrong's, on the above
sulyeet, and while necessarily limited to mere general indications
as to the reasons for failure to produce dividends, many points
were nntde of gereat importance. Me Armstrongg, in his last para-
graph, states that he bad intended 1o take up the subject of *“cn-
rineering Imd operation, tuking np, first, the question of selection
of appariatus, cte, and considering how far deviations from such
an ideal installation were responsible for failure to get best results
ina given case.”  Although this part of the subject seems thus o
be considered of secondiry importance, 1 think it ceally deserves
to be placed before the other. 1 think it will be at once admitted
that for cich case there s certiun amount and combination of
machinery, lines, ete., that will best and most efliciently perform
the work, and that any deviation from this best combination will
introduce an inefliciency into the working. 1t follows, therefore,
that a poor, or even moderately injudicions desipn or combination,
will impase on the plant an incefliciency that can never be over-
come, even by the most intelliggent, educitted management. Once
a plant i< bought and  installed, there's an end of it 2 it has got to
be operated just as itis 3 and any little expense arising from the
very many possible crcars in desiggn of @ pliaat containing both the
steam and elecemeal machimery will be a yearly Toss just as long
as the plant continues to operate in that state. Yoo can engage
anmexpenenced enganeer, and he can learn 3 you cannot teach
machmery.  In my expenence, electne hght and power plants in
the Donunion are not desipmned at all, or if they have been, it has
been by somcone who has had miachmery to selly and who has
therefore been more interested in selling a plant than i consider-
g how st s ggomg to operate aftenwards. The consequence is
that, 1 might reaily say, the majority (certainly the e majority
of those T have seen), while having evenvthing of good quality,
ool barlers, engones and shaftagg, good dynamos and lines, cte.,
repcirded as electne hyghtingg plants, and not merels as exhibitions
of different kinds of machmeny, are vers illadapted for cconomical

operation under their local conditions,

Mr. Kammerer, 1o liss very aseful paper on ¢ Day Loads,  says
truly that now-a-days i contratd station man when purchasing mi.
chinery asks, not ** What s the price 27 but ** What is the offi-
ctency 2 This questionataelf indicittes a very long stride forwand;
but let me suggzest to centrid station men that the most vital gues.
tion s ot ¢ How am 1 to get the most efficient machine 27 bat
* How am 1 1o yget the most efficient plant?” The dynamo is not
the only machine i a plant, and efficiency is & matter involing
every apparatus from the boiler to the lunp. The highest <“plaat
efficiency s attained only when every picee of appamtus works
harmomously with the rest in attaining the object for which the
plant was constructed, at the lowest possible cost. Regarded in
this hight, odynimo may have avery high specific efliciency and
yet be an important factor in producingg @ low * plant eflicieney.”
This ** plant efficiency ™ may be defined in various ways, such s
{(a) the proportion existingy between the manimum eapacity of the
plant and the Lrgest Toad it ever camiess or (b) the proportion bee
tween the actual kilowatt capacity for twenty-four hours and the
Langest Kilowattyge ever supplied durdngg the same time; or () the
proportion between the power equivalent of the combustible con-
sumed under the boiler during one tun and the clectrical power
actwally defivered tothelines during the same time. . None of these
definitions include the pht efliciency of the lines and transform.

e, which, however, is also an important matter.

The finnt definition may seem o be mther unnecessry, in view
of the probability that at least o nin knows how much 1o bay,
but o

ittle considermtion will show that & ood many factors in.
flucnce the decision of the proper-sized plant for certain conditions.,
For instance, the number and ¢liss of residences, stores, hotels,
churches, cte., will be an approximate guide | taken in connection
with the proposed mtes: ~as to the ttal ightng that may  ulne.
mately be expected, and a very carcful exanunation will very
closely show what aiay be eapected as the maximum foad. Now,
m bath these eatimiates experience in the electaie lighting business
1~ neceasan, and at s aot businessshke ‘o by machimeny without
haviny jone mto them thoroughly. In ane case that 1 have
mind, the ampere capacity of the plant wis 30, and the heaviest
momentary load at any time during the year was 620, and that
tasted for just thinty minutes, Tt is evident that at no time wis

the load more than 83 per cent. of the capavite, and anyone why
has made out o load curve will see that the average Toad will be
about half of this, or say 435 per cent. of capacity—and this for ag
averige of about twelve hours duringg every twenty-four. o thi,
case plant efficieney wis low, and imposed i constant loss that the
best operation in the world could not avoid, but that yrood prelim.
nary engineering and design could and probably would have, 1t
not merely the unnecessary capacity of the dynmmos alone: but the
whole plant—-engines, boilers, lmes, ete.—were ormginally made
too large.  Inguiry eheited the facts that st was purchased aod .
stalled on the advice of the agents of the two imanutacturmg com.
panies who supphied the emgnne and generators, ete. Defintion
(1) takes to consideration merely the actual total capiaaty of the
plant, without reference to its division into units or o ther are
rangement. Definition (b) relates more specially to a0 plam
where current is sold by meter 3 but (¢) takes into account ngy
only the total capacity, but also the manner in which this total
subdivided into units.  This subdivision may seem a mither unime
portant matter. . Toa person who operittes an electric light and
power plant as a business investiment it is just as important as
anything else 3 and the man who buys on efticiency rather than
on price will admit the soundness of the elaim, because it res
direcly on machine efliciency.  Husteations from actual cases
will have more point than purely  theoretical” discussion.  Tauhing
therefore the above case - the load line for the night that L’u\"f
the highest maximum for the yeur was as indingram.  Masimum
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620 amperes ; munmum 160 amperes . and whereas the manimen
was on for half an hour, the minimum was on for 3 hours. Isthe
subdivision into units of no giportance in the above case®  The
nmumum lasted one-tlund of the entire run, and was therefore ar
important consideration. The plant was o DC. 3ewire one,
divided into two 170 ampere machines, and (wo 200 simpere ones
with two long stroke enggines of 120 and 65 hop. 1t So lbs, steam, i
cut-off,  The engines belted on to s shaft through cluteh pulles,
and the shaft itself was divided in two by i cluteh coupling. The
engines were so arranged that the 05 hope drove that end of the
shaft off which were belted the two 160 impere dyniunos, while
the 120 hap. belted on 1o the shaft driving the two 200 mnpere
machines 3 the cluteh coupling of course permitted the running of
the entire plant as one. The machines were over compaunded
1000, Livingg 120 volts at full load. Now et us analyze the work-
ing of the atation on the night of the ven load line. From gp.m
to 5 pom. there were about oo amperes, just enough for the two se
ampere machines, which we will designate XX, (the others being
YY) Thekilowattage therefore wias 38,000—0r 64 hop.  Allowing
XX an efticiency of 9o, required neardy 73 hop. to drive them, ne
taking two belt losses into account. This was closely the power
of the 63 h.p. engine, but running this engine necessitated runniey
the entire shaft, and the two empty VY dynaanos, So that tke
120 h.p. engine had 10 be used, aud had o run on about Sohp
or 66% load =not very efficient. At 5 pan. the load was abae
the capacity of the XX mchines, so the YY's were  thrawn inas
well, with a total combined capicity of 730 amperes. Thus fa
3 M. 10 10 pan, the percentige of the load 1o the capacite of the
machines vared gradually from 33 97 to 837, and then hack e
3370 agmin, Lookingg at the engine plant duriingg the same time:
at 3 o'clock the 120 hop. eagine wits runningg on about 637 Tad
When 530 smperes were reached, this engine was about propesis
Toaded, counting dyniune eftficiency at that point as 85 . and
allowings for belts and shafting. At this point, therefore, the o
hop. engine had 1o be thrown in: so we now have engines o2
capacity (economical) of 183 h.p. doing about 120 hop.. ag@in 65°

From now—6 30 to §.30 pan.  the total load carried by i
cagine plant varies from 63% up to 33% and back 10 63 agpe
From 8.30 (at which point the small engine is thrown outitow
poue the 120 hop. engine tuns on a pereentige falling from abes?
100 Jown 10 637 . Now retuming to the gencmtors  at ope
XX have 7 100" load talling to about 737 at 11,35 pon. There
the YV machines are thrown in instead, with a load droppisz
from abont 1007 at 11,15 down to about 30% At miduight, whic
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pereentage is kept for five hours, till 5 sume and then rises
gradually to about 72%.  During this period, from 10 pan. down
to about 11 pang the 120 hop. engine must be cun beciuse the
other would hardly have the power; it runs on a pereentage
of toad falling from 637, dowa to about 38°. At about 11 pom
the 03 hup. will titke care of the load and from now on to 7 aan.
it ean run with pereentage of load  falling from about 1007 down
o 30 shortly after midnight, keeping it up till 5 .m., and then
graduadly T to about 35/, Fou dearness siake T ogive o dia-
gram showmy the percentagge of full Toad at which the two parts
of e plant operated, taken from the above figures; the per-
centage Lthen being that of the load at any moment relative to
e tall capadity of such machines is wereactuatly vsed to give it
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A study of these diageuns will be interesting, Tahe No. 2.
For just two hours during fifteen hours were any dynamos rune
ning at full foad, and therefore at full efficiency. For about five
hours  the  combined dynamo  plant had  an average  of
about 337 of full load, and theretore an efficicney of about
83 . For another five hours the YY dynamos had above
507 load, and an efficiency therefore of about So°.  Take din-
gram Now 30 Durings the whole fifteen hours” run, it will appear
ata ghmee, that the steam phin was Bittle more than hadf loaded.
The efliciency of it steam plant is not very higgh under the most
favorble circumstances: what it is under the conditions outlined |
leave 1o eich one to determine for himself. It may be thought

that this is sapecial case selected as achorrible example. | beg
to sate that it is a very fair sample of the kind of engincering
that resalts from the designing of power plants being left to those
interested in the sale of machinery. I might ywive illustrations
from a seare of such plants in which the application of principles de-
dved from the experience of electricad engincers would have had
the most beneficial effects, if they had been applied to the prelimi-

narv engineering and desigen. There ire some very obvious morals
pointed by dingrams 2 and 30 About the most so i the advisa-
hility of designingg a plant (both as regards steam and electrical
machinery) with reference to the minimum load, guite as miuch as
the manimum.  Another is that the full toad efficiency of machines
s not of such reat importance as the half load.  Of course, in
such i plant as the above, it is possible to improve mitters by
eving steiun. pressure in accordance with load, and allowing
engines 1o work up to half strokes but this will simply be an
expedient, and what 1 particalarly desire to point out is that pre-
liminary engincering is of even more importance than good opera-
tion, beeause it depends on design whether the plant (not individ-
ual machines) will be efficient or not.

But, while preliminery engineeringg design has very great
miluence on subsequent economy of operation, the business policy
outhaed from the start has admost as great, Thas has to do with
mtes for lighting and power for the vanous different clissses of
consumiers, rebates, lighting arcas, method of collection, method
of purchise of supplies, and nany such pointa. It has always
appeared to me that mates for incandescent lighting are capable
of bemye grreatly ceduced. Instend of placing them at such figures
as that even very smadl houses can take light, they areenerally so
tugh that only the best canafford ite Tam quite convineed that in
many piants 1 20% cut in fdes would be compensated for by o
more than i counterbalancing rise m busimesss and in this T speak
from evpericnce derived from some plants that Tun now managg-
mye The mite guestton—and the other as to who is to do the
wirng, the customer or the company ~and some others can be
altered from time to times but the plant, once in, has got 1o stay,
Mr. \nnstrongg savs truly that **there s toaday no ndustry repre-

seatntan equivilent moncey investment on i possibility of public
sentoe which is so wenesadly managzed by men who know nothing
about i, The reason is not far o seek. The electric lighting
mndustre s of comparatively recent date, and it s 9ot such i very
lonz tune ago since first it began 1o be discovered that it was
susceptible of being specialized. The growth and development
of the business, and the competition of rival illuminants, has had
the effect of evalving a new class of engincer—the contmml stae

tion manager—-and s time goes on and eleetrie tighting business
1n better studied the new cliass of emgneer will become i neces-
sity, and investors will recograize his importance, The time is
surely coming when central station: owners will require some bet-
ter qualification in theie managzer than the willingness to work for
$30 pee month,

TRADE NOTES.

I'he Stevens Manutadtaring Co., of London, Ont,, have recent
I closed contradts for o 300 hyght plant for the town of Brussels,
500 Iyght plant for Blyth, and 6o brht are plant for Lucknow.,

Sadler & Haworth, beltiog manufactmers, ot Montieal and
Foroanto, ave just turmshed the Hull & Ay her Electne Railroad
with two double leather main driving belts one hundred and thicty
oot tong and thirty-six inches wide,

e Robh Engineermy Co.are buldings two 300 horse powet
tandem compound engimes, one for the Hahtax Electens Uramsay
Co.and the other for the St John Railway Coo Thas makes
five of these engines sold to the Halitasx Compans.

The Kay Eleetrie Co., of Hamilton, hinve completed the -
stallation of an electric light and ventilation plant for the Ontario
Agricultural Collegze, Guelph.  This firm have also recently fur-
nished a 15 hop. motor for the Shipe Wood Rim Co., of Toronto,
a 250 light gencrator for W, Duavidson, and one for Donald
Fraser, of Fredericton, as well as several motors for Ottawa and
other eastern points,

The new lumber mitls and grounds of Messes, DL & L Ritehie
& Co.,at Newcaastle, No B have been equipped with an electri
ligght plant by John Stare, Son & Co., Lads, Halifux,  The instal-
Lation consists of about 200 mcandescent kunps of 160 and 33 Cp.,
and by it the output of the mills will be much increaseds Mesas.,
Stare make a speciadty of wstalling electeic plivnts i hamber fac-
tories, and many of these in Nova Scoti and New Brunswackh
have been equipped by them.

The Boiler Inspection and Insurance Company, of Toronto,
have mitde a new departure, namely, the inspection of electrical
dynamos and motors i Montreal. Mio R AL Ross has been re-
tiuped as consultmyg emaneer, and shiled spedtors solb make
periodical mspections and heep the onchimeny o proper runinng
onder. By ths maans the sk of havengg the poser supply stopped
15 gerently lessened, while the annual cost of maintainance is o
fixed sum and can be better provded for. The company antia-
pate considerable business in this direction.

The Packard Eleetric Co., of 8t Catharines, Ont., were
compelled to operate ther factary day and agehie Qugingg e month
of June morder to supply the demands of their customers for
lamps and transformers for the Jubilee celebration. winle many
orders remamed unfilled. It is learned that Packard lamps were
exclusively used i the decorations at the Parliinent Buildings at
Ottanite  The new type L7 transformer wis the one princaipally
used for the above purpose. One unique feature of this teans-
former s thiat it requires but one crassearm upon the pole, amd
does not requare any separte iagzens, the arsugement for hang-
ingr being permanently attached to the trandormer,

The Goldie & McCulloch Ca., of Galt, Ont., advise us that they
have lately made the following sales of machinery : W,
Doherty & Co., Clinton, 100 h.p. **Wheclock “ engine ; Methodist
Book & Publishing House, Toronto, 83 hop. **Wheelock  engnine,
with shafting, pulleys, friction clutches and couplings; The C. P
R. Co., for clerator at Owen Sound, 3oo hop. ** Wheelock  engine
with two ateel boilers, condenser and all connections; Jucoh Zur.
briggg, New Hamburg, 60 hop. ** Tdeal ™ engine and boiler: Toromo
Electiic Motor Co., Toronto, 35 h.p. “ldeal” cogine: Graven-
hurst Sanuarinm, Gravenburst, o bop. ** Ideal ™ engine : McGill
University, Montzeal, 100 hop. **ldeal™ engine; Geo. Munro,
Thamesville, 6o h.p. steel boiler ; Wingham Eleetric Light Co.,
Wingham, 68 t.p. *ldeal™ engine, with 73 hop. boiler and all
conuections ; Smugpler Gotd Mining & Milling Co., F

nicw, B,
C., 25 hp. engine and 30 hp. boiler: Johnson Electic Co.,
Toronto, 6o hp. ** ldeal™ engine and boiles 3 New Hamburg
Mfyr. Co., New Hamburgg, <ix locomotive fire box bailers; lot of
willing mwachinery 1o Plattsiille Milling Co., Plavtsville s The R,
Forbes Co., Hespeler, woollen aull nichinery : S, Larue, Moun-
tun, headingg turner s Findlay Yooy, Killarney, Man., 85 hap.
sWheelock™ engine : Wm. Carey & Son, Windsor, N.S,, lot of
wood-working machinery s W, Mason & San, Ottawa, wood-
workmgg machmeny : Ferguson & Pattinson, Preston, six by drants;
The Tillson Co., Tilvonburge, lour mill machmerys Jas. AL Wilson,
Cantley, Que., complete sawmill outfit, emne, boiler, siowmill
machiiery, snd shafting ; Joha Phallip, Grand Vidley, So b
*ldeal” engine; Auld Bros., Shetland, i lot of mill machinery.
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THE REVOLVING FIELD TYPE OF ALTER-
NATING CURRENT GENERATOR.

Tue development of the revolving field type of alter-
nating current generator, and the standardization of a
complete line, both for the monocyclic and three-phase
systems, has of late occupicd the attention of the engi-
neering department of the General Electric Company,
with successful results.  The alternators are designed
for the standard frequency of vo cycles, and tor pressures
ranging between 300 and 3,000 volts.

The machines ure built on the same lines as the Cana-
dian General Eleetric type of induction motor.  The
stationary armature is built up of laminations stamped
from specially sclected and tested steel plates.  Ample
spaces are left for ventilation, and the coils are covered
and protected by shields.  The base of the armature is
of smooth cast-iron, and the pedestals supporting the
bearings are provided with spherical seats, which sup-
port the boxes and allow of perfect alignment.

The removal bearings are, of course, self-oiling, with
the oilways so cut as to give an cven flow of oil
trom the resting places of the rings in the shaft to
the end of the bearings
where the oil returns
to the reservoir.

The revolving field
is extremely simple of
construction. It is
merely an iron spider
mounted on a shaft
carrying a soft-steel
ring serving as a yoke
for the pole picces,
which are made up ol

laminated iron with

polar projections. The |
ficld cails  are te- i
movable, and in the i
larger sizes are wound |
with flat copper strips L

placed  edgenise, to

All the high-potential terminals are effectually insulated,

The revolving field alternators can be wound for the
two-phase system when desired, and when so wound are
so arranged that armature coils can be cut in or out 1o
give independent regulation of the two phases.

During the past year the Canadian General Electric
Company has sold a number of michines of this type,
some for belt drive, but principally for direct connection
to water wheels. The illustration shows a 730-kilowat,
Jo-pole, three-phase machine, running at 175 revolutions
and delivering current at 4,400 volts. It is one of twelve
which will be used on the Lachine Rapids installation.

Two more generators of the same type and size are
now being constructed for the jo-mile transmission of
the West Kootenay Power & Light Company.  For very
low potential work this type is especially well adapted,
cwo of 130-kilowatt capacity each being in use at the
Wilson Carbide Company’s works at Merritton, Ont.

HOW MANCHESTER IS LIGHTED,

Tue curporation of Manchester, England, owns and
operates a large electric lighting system, which has
recently been fitted
with the largest stor-
age battery in the
United Kingdom. It
is not located in the
central station where
the current is gener-
ated, but about a mile
distant, in a special
sub-station. The cur-
rent is distributed in
Manchester by what is
known as the five-wire
system, a modification
of the method followed
by the Edison lighting
companies  in  this
country. The current
as it is taken from the

—— — - - e

allow of free egress
from the coils of any
heat. The armature can be moved along the base to
facilitate access to fickls and armature winding.

With o high efliciency, these alternators combine
good inherent regulation, and can be, if desired, com-
pounded for accurate automatic regulation. Such com-
pounding in cetlam cases s 10t Necessary to com cnient
operation, and may be omitted.  When compounded 2
commutator s mouated on the shaft and rectifies current
supphied from a senies transtormer an the main dreat,
Phese compounding devices are not, however, induded
m the generator, propedy so called. They come under
the head of aatras, The temperatare of the armature
amd the fickd windings does not tise above 35 degrees
centigrade above that of the surrounding atmosphere.

The new type of generator s not, of coutse, intended
to displace the revolving armaturetape. The revolving
ficld 1ype hasats owa speaial fiddd of wsefulness, Tt as
fice rom high-potential collector tings and commutators,
the only collector nngs bang the two usad 1o bring the
exvting cutieat te the revolung ficlds. The high-po-
tentiad part of the alternator  the armature being o
stationary struclure, wan be wound and nsulated tor
much higher pressutes than s desirable for tevolung
atmatutes, and the current can be fud diveatly into the
line without the intermediary of step-up transformers.

C. G, E. ALTERNATING GENERATOR, Revorving Fienn Tyvpe.

wires is ol insuflicient
voltage to charge the
battery, and is accordingly transtormed by a motor-
gencerator to o current of 310 volts,  The battery con-
sists of 224 large cells, ecach containing 73 plates.  The
cells are made of heavy sheet lead, and are carried on
iron and timber stands. The entire installation is
divided into four distinct batteries of fifty-six cells cach,
coupled to the five-wire network of mains.  Each of the
batteries thus formed is further subdivided into two
parts, one conaisting of the battery proper of forty-four
cells, and the other a regulating battery of twelve wolh.
All the cells are placed in five arched vaults under a
street, three of the vaults containing the main batterics,
the fourth being used for the regulating cells, and the
fifth holding the motor-gencrator and switchboard.  The
notmal masimum rate of discharge of the plant is 6w
amperes from each of the four batteries, or a total cur-
tent of 2,300 amperes delis ered at 100 volts to the mains.
The average rate of discharge is joo amperes, whichis
al>o the normal Chasging rate. The entire night joad
after madnight is taken by the cells, thus allowing a lage
reduction in the number of men caiployed from 1o 0'uk
ia the evening until 6 on the following morning, whilcon
Sandays relief is also given to the men working during the
day, the battery taking the day-load up to g o'clock in the
afternoon in addition to the load of the previous night.
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ELECTRICAL DEVELOPMENT IN
AUSTRALIA.

Mr. J. S Larke, of Sydney, N. S, W., writing to
the Dominion government under date of April 1oth,
1507, gives the following particulars of clectrical
matters in Australia ¢

ELECTRICAL WORK.

I'he railway construction branch of the Department
of Public Works, of the government of this colony, will
shortly complete plans and specifications for an electric
street railway for this city.

The city of Sydney last year secured powers to
eflect a loan of a million and a halt dollars to erect
plant for lighting the city by electricity. Pending the
conclusion of negotintions with the government respect-
ing « common supply tor lighting and street ruilways,
nothing has been done in the matter. It is possible
that wahin a short time tenders will Ve asked for both
of these important works, and if Canadian electrical com-
panies desire to compete it is advisable that they should
watch for the advertisements. It is probable that the
alvestirements  will appear in London and this city at
the same time time, so that the London advertisements
would be first seen in Canada. There will be, un-
doubtedly, an extension of electrical works in Australia,
atamuch more rapid rate than has hitherto been the case.
Melbourne has a very effective cable system, but with
that and another exception all the cities of the colonies
are served by horse or steam lines or busses, when an
clectrical system would be preferable.

At the request of a Canadian company I have made
mquiries into the consumption of carbons in these
colonies, with the following result :—

CARBONS.

Ihe total consumption of cirbons in Australasia is
estimated to be about three millions per annum.  In
New Zealand and Victoria electric lighting has made
greater progress than in this colony.

No approzimation of the sizes used can de given, but
i the Railway Department of New South Wales the
following are the sizes, number of cach sort, and prices
paid in 1896 :

s .

Brockic-P’ell, g in., 13 mm., solid ; 12,000 per hundied. .. 3 10
' 15 15 cused, 5,000 . .00

. ls ’3 ' S.W . 7 o

o 12 18 o 10,000 o ...10 ©

‘ 9 18 ¢ 2,000 pet hundied fi.. 7 9

- 12 15 solid;  4.000 o .8 o

. 9 15 o 5,000 “ 0 0

v 15 13 coted ;2,000 o .12 6

Brush, 12 in., 11 mm., solid, coppered, 12,000 per
thousand feet, £3 s 6d.

The thickness is given as in the case of all carbons
here wn millimetres. The Post Office Department uses
xacand 2 xa8, 13xgand 138 13, s i rule the
Post Otlice Department and electric light companies
pad sightly higher rates than those paid by the Rail-
way Department.

The following letter from the Department of Cus-
toms, Melbourne, gives the intormation  respecting
Victotia :—

o reply to your enquiry of the 1oth instant, relative
W dedtiv warbons, 1 beg to state that the quantity of
goeds imported is not available, the item being included
* Those used
by the government of Vidtoria are all tendered for in

wided the heading of * Electrical Gouds.™”

the colony.
The Railway Department uses 11 millimetres solid
and coied carbons, for which they pay under the present

contract, £2 per 1,000.  Brush carbons the same size
are also bought for £z per 1,000, all of ten ampere
currents,

The Postal Department uses the following under
present contract :—

12 mm. carbons, cored, 12°, 8,000 at £z 14 o per
1,000,

12 mm. carbons, plain, 77, 2,333 at £2 130 per
1,000,

13 mm. carbons, cored, 15" 2,500 at £2 180 per
1,000,

19 mm. carbons, cored, 13", 1,083 at £2 180 per
1,000,

11 mm. carbons, plain, 127, 2,000 at £2 100 per
1,000,

g mm. carbons. plain, g7, 750 at £1 10 0 per 1,000.

Those supplied at the Parliament House are the
“ Conradty,” at £4 4s od per 1,000 ; size, 7 16 in. x 12
in. moulded.

The city corporation uses Fooke's and Hartmann's
under the present contract ; size, 7 16 in.x 12 in. (11
mm.), the yearly estimate being 600,000 at £1 125 10d
per 1,000. '

The estimated aumber used annually by the various
government departments in Victoria and the city coun-
cil is 750,000,

1 think the demand for carbons will increase, but it is
not doing so rapidly just now.

The carbons used here are mainly imported from
Austria.  United States makers have sent some here,
but they have made no headway. The opinion seems
to be that they are much higher in price and inferior in
quality to the Austrian,

ANNUAL MEETING OF THE ROYAL
ELECTRIC CONPANY,

Tm: Royal Electric Company held their annual
meeting in Montreal on July 8th, at which the following
directors were re-clected : Hon. J. R. Thibaudeau,
president ; D. Morrice, vice-president ; F. L. Beique,
A. Brunet, Allan Macdonnell, F. 8. Holt, Edwin
Hansen, J. A. L. Strathy, and Rotert Cowans.

The annual report showed the revenue for the year
to be $900,348.10, and the expenditure for labor, ma-
terials, operation, maintenance and gencral expenses,
$656,467.99, leaving a gross profit of $243,880.11.
Deducting interest and fixed charges of $43,245.83, left
a net profit from business of $200,634.24. From this
net profit four quarterly dividends of 2 per cent. cach
were declared,

Additions and improvements to the factory and its
equipment to the value of $38,210.23 were made during
the year, and on lighting stations, lines and installations
and jgreneral construction the sum of $yy,88v. 30 had
been expended for a like purpose.  The total value of
the additional equipment was thus $158,090.5 3.

In connection with the placing of new gencrators and
switchboards in the incandescent lighting station,
work completed in November last, it was noted that the
saving in fuel resulting therefromamounted to 4,015 tons.

Duting the Queen’s Jubilee nearly 20,000 incandes-
cent lights and about 200 arc lights were provided by
the company in addition to the requirements of regular
During the month of April last arrange-
ments were completed for placing the balance of the
authorized capital stock of  the company, namely,
$250,000 par value, in Loadon, England.

customers.
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DIRECT CURRENT MULTIPOLAR DYNAMO.

Ty accompianying illustrations represent anew type
of direct current multipolar dynamo, manufactured by
the Llectrical Construction Company, of London, Lim-
ited, ang speci-

—_—
and are scuured  to the pole picces by suitable
clamps,

The slotted type of armature is used on this machine,
The coils are so designed and placed in the armatuge

ally adapted for : .
isolated light-
ing plants.  A\-
mony other fea-
tures the manu-
fucturers claim
for this michine
the following .
points of merit:

A minimum
number of parts
are employed in
itsconstruction,
and all the me-
chanical details
are soperfectin
design that ab-
solute inter-
changeability of
pirts is obtain-
ed. '
The field mayg- BRI
nets are made s
from a special
quality ol cast )
steel, and the S

R B T M - '-Q‘q?\%’.’ T

metalis so plac-
ed, and so usced,
that there is no ‘
choking of lines at any pomt of the magnelic circuit ;
nor has any attempt been made to work the magnetic
frume to its full himit of saturation.

The shunt and series coils are wound up separately,

Orex \Viw I

RECT-CURRENT MULTIPOLAR DVNaymo.

that they are interchangeable at every point.  They are
ot equal length and ample conducting capacity.
The commutator is very large and designed for the
use of carbon brushes. The carbon brushes are so
constructed that the contact between the carben

M RO P SRR

L . N T Y .
R ST o L SUTRE o O S

and the machine terminals is through a flexible
4 conductor strip clamped securely to the carbor
brush.  This design absolutely prevents Lrcing
betwcen the brush and its holder.

The bed-plate is made in one piece, and »
very stiff and strong ; it supports the barrel
bearings of the armature, which are of the <elf-
-] aligning and self-oiling type.

X The apparatus is made in the following sizes,
s Viz., 40 7%, 15, 20, 30, Jo and Go k.w.
v The Electrical Construction  Company alse

J 0 manufacture o complete line of direct-current
1 stationary motors, in sizes from one to one
.9 hundred horse power, and have a fully equipped
repair shop.  Their office is at go York street
London, Ont.

The ity connad of Caand Faks, B C, o will bur o mnan
wath which 1o puschase an dectue bght plant.
The town of Owen Sound, Ont., have accepted an ofa
/m:\dc by th Owen Sound  Eleaine Light Company to sepply
30 lights at $75.00 per year, running under the wmoonligh
schedule.
: The motor of the new swing brdge at Hamhon Bac
burned ot recentiy, and the biwdge had 1o be swung Ly bax
James Rusvtace, the voung man who was operating e tundge
when the wotor burned out, had a narow escape, tus waick
. chmn beng fusad and s face singed. Fhe accdent a2
o L-Q caused 11 a pecubiar manner. When Lustace was i e pusat

NEWw Tvrs DIRECT-CURRENT_MULIr0LAR Dasano.

house s watch chaun fell acioss a ware, making a shui args
ture and sending up a blaze sevesal feet into the air
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;’ESTERN ONTARIO LIGHTING PLANTS.

Brrow will be found briet descriptions of several
electrie ighting plants in Western Qutario, lrom the
perusal ol which  some points of instruction may be

gathered.

PRESDEN ELECTRIC LIGHT PLANT.

The old plant in this town was totally destroyed by
fire in August, 1590, and the preseat plant was mstalled
in September following. It is located in a detached brick
one-stony building, 20 x jo feet, and is an alternating
system, @ Thomson-Houston generator, with speed of
.:500 revolutions, furnishing current for nine are lights
and about 3ov incandescent famps.  The switch-board
is fitted with Canadian General instruments of latest
design.  One of the special features of this plant is
saul to be the very satisfuctory service to patrons,

The belt is run direct from eagine to dynamo, no
counter-shatting being used.  The steam power is sup-
plied by 4 93 h. p. boiler and an 85 h. p. Leonard Ball
automatin cut-off cagine.  The plant is under the efli-
cient management of Mr. WL F. Jameson, and is owned
by Mr. J. E. Gordon, the proprietor of the Dresden
stave mills.

ST. MARY’S LUECIRIC LIGHT PLANE.

This plant, owned and operated by Mr. L. t. Reesor,
i furnistng i very satisfactory service to the citizens
of St. Marys.  The company have installed now about
1,000 incandescent lights of 10 candle power. Their
poner house is conveniently situated in a central locality
and is equipped with a National 300 light machine and
1o 30 Ball are generators, with National switch-board
and instruments.

In connection with the plant there is a well equipped
stock room, provided with shelving and compartments,
and w el stocked with all the necessary parts required
for repairs.  Power is supplied by two 30 h. p. turbines,
supplemented by & steam engine to maintain an equal
running power.  Mr. W, J. Stevenson is the clectrician
in charge.

FOREST ELECTRIC LIGHT COMPANY.

The electric light plant at Forest is owned and oper-
ated by Messrs, Hamilton & Proutt, the well known
planing mill proprietors. It is located ina commodious
brick auddition to their mill, and is equipped with Soo
light Royal dynamo for their incandescent light system,
and & 30 arc light Thompson gnnerator for are street
lamps. A spectal feature of this plant is a handsome
marble switeh board, 6 x 4 ft., fitted with General Elec-
tricinstruments.  The mill engine supplies the necessary
power. This company are at present furnishing about
230 incandescent lamps and 11 are lights., -

PETROLIA FLECTRIC LIGHT, HEAT AND POWER COMPANY,

The ofticers of the above company are as follows: G.
Y. Ashworth, president; Walter MacDonald, vice-
president and secretary; W. H. Ashworth, manager.
The plant was installed and commenced service on
lanuary 15th, 1895.  The power house is a frame struc-
ture 333770 fr., with flat roof.  The driving plant consists
of twar builers, one of 100 h.p. and the other of 150 h.p.
capacity, and « 100 h.p. Wheelock condensing engine,
with thirteen foot fly-wheel. The generators are a
Thomson-Houston 1,000 light alternator, a 30 light are,
ﬂm_l a 330 light Royal, for use when overloaded, the
sutchboard instruments being from the Canadian Gen-
eral Llitnie Co. Their service at first consisted of 30
ate lights and about 200 incandescent lamps, but at
present they are furnishing 3y arc lights, with a candle
power of 1,200, and 1,700 incandescent lamps. -

Hlectric power from this plant is used in oil pumping,
this ey the first instance in the world where electricity
has been used for that purpose.  During last July the
company put in a 135 k.w. General Electric generator

ol zou volts, to furnish powet for o motar at a batch of
sixteen wells, and which has given every satisfaction.
The increasing number of wells being bored will lead to
its more general adoption, as its adaptibality and cheap-
ness over stedm power has now been proven.

Owing to scarcity of water this plant has a very novel
condensing system, making use of four tanks, fitty feet
in depth by twelve feet in diameter, connected by syphon
arrangement, the pump for heater being fed from near-
est tank by three inch pipe, and the water from con-
denser being carried by pipe and open trough to farthest
tank.,

This company are oil producers as well, having four
wells in their yard which they operate.

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Norti, ~Secretanes of Aswcations are 1aqquested to forward matter for pubh
waton an thes Beprattment vot later i the zqth of cach smagh,

TORONTO NO. 1.

The regular meeting of Toronto No. 1 was held on
July 7thin Engineer's Hall, o1 Victoria street. \fter
the regulir business had been dealt with, Bro. E, J.
Philip installed the following oflicers for the ensuing
sear: President, G. C. Mooring ; vice-president, T,
Isversfield ; recording secretary, J. W, Mare ;5 financial
secretary, J. Bainj conductor, G. Thompson; door-
keeper, T. Cadwell; treasurer, S. Thompson.

MONTREAL

A largely attended mecting of Montreal No. 1 was
held in their hall on Craig strect on June 17th, the
occasion being the twelfth annual meeting for the clec-
tion of oflicers.  The following were elected : President,
\WWm, Smyth; 1st vice-president, Wm. Bowden; 2nd
vice-president, P. McNaughton ; recording  secretary,
J. O'Rourke ; financial secretary, Harry Nuttall ; cor-
responding secretary, Thos. Ryan: treasurer, G. Jones;
librarian, Wm., Ware ; conductor, J. Morrison ; door-
keeper, James Wilson; trustees, °J. J. York, O. G.
Granberg, George Hunt.  Alarge amount of business
was transacted.  Several new by-laws were passed and
others altered, tending towards the better government
of the association.

NO. 1,

HAMILTON No. 2.

At the regular meeting of Hamilton No. 2, held a
fortnight ago, the following oflicers were installed by
the past-president of the exccutive, Bro. Blackgrove, of
Toronto No. 1: President, W, Norris; vice-president,
G. Mackie ; recording secretary, J. lronside ; financial
secretary, J. Carroll; treasurer, W, Nash | conductor,
J. Johnston ; door-keeper, T. Carter. The retiring
financial secretary, E. Nash, was presented with a
handsome secretary by past-president R. Mackie, on
behalf of the association.

LOXDON NO. 3.

The election of officers took place at the last meeting
of the above association, with the following result : D,
G. Campbell, president ; B. Bright, vice-president ; W,
Mcaden, treasurer; W. Blythe, secretary , W. Burk-
holder, conductor; R. Evans, doorkeeper. ‘The ofii-
cers were installed by the retiring president, Bro. G.
Risler. The subject for discussion was ** The Gain in
Power Due to the Expansion of Steam in a Cylinder,”
which was ably handled and illlustrated. A number of
engineering questions are being  prepared for competi-
tion by the members, for the best solution of which «
prize will be given.

RINGSTON NO. 10.

Kingston branch installed new oflicers at their last
meeting, past-president S, Daonnelly being master of
ceremonies.  Theofficers now are: F. Simmons, presi-
dent, re-clected ; C. Asselstine, vice-president; J. L.
Orr, secretary ; C. Selby, treasurer; W. Woodrow,
conductor ; R. Burgess, doorkeeper; S. Donnelly and
C. Blomley, trustees.  F. Simmaons and C. Selby were
appointed delegates 10 the annual consention to be held
in Brockville next month.
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EDUCATIONAL DEPARTMENT

INTRODUVCTORY

Miee mature deliberation the publisher of thie journal has decided to devote a certain amount of tpace each month to what may he termed an, Educatioa!

Diepartment, wheretn both mechamcal and electecal formula and matheniatical problems will be discussed, illustrated, and ae far as pussilile rute and example given

Mibe

resuest of the editor, 1 have with pleasure undertaken to contribute to thic department regularly each month, and before discneding actual mathematical probtems, wish

brielly intiuduce the subject at issue,

Uhe prumary object of this department is chielly to inceease the valu e of 00 already valuable paper, by placing in the hands of every engineer who hacany Knowledze
of the sudimentary princples of mathemnatics, such matter as wall enable hum by a bittle study to master the most utneate mechamcal and electneal formula,  Many of oor
ot nluable engincesiug works aud publications front time to time contain formula that i< in many ases but vaguely understuod, aml vary oftenentizely misundersioud, this

rendering an otherwise valvable wark practically valueless to the reader.
Just at what partiular prant oue Lale shiould

e bevame o matter of seriuus thought, and paw espenience had to be crefully consadesed, beanng

mind the fact that there are many really good engincers whose early cdugation has, through force of citcumstances, Leen deficient, and many others who, throuch lack of
opportunity, have not been able t - review their early education for yeats.  Kunowing by obwrviation and eapenience the great n-cesuty of having o thorough clementary
education before attempting to digest and cateulate problems, and the almost uttes impossibility of the <tudent arriving at a satisfactory omalusion of his stude®s without
thorough hnowledge of the pranciple of mathematics involved, 1 have decided to cominence at a point and carry out the progratime cuthined in this yournal—~comniencing a

the foundanion and advanang by cavy stages until the principles underlymp the most obtuse and difficult fermula can be readily explained and easily undentood,

Lhe advas.

1ages 1o be derivedd from an education of this kind, couple t with practical mechanical ability, is too well understoud to sequire comment.
lie programme which has been outhned for the aucceeding mne months will embrace

hauar Fracrions  Definitions and explanation of principles

of, and method of reduction to common fractions, and vice versa

SquakK AN CIRCULAR MxAsURK-~Definition and explanation and practical demonstrations of. .
Cumicat. AND O LINDRICAL MXASURRMERTS—Definitions and explanations of, with practical hints,

Sorank ann Cunk Ruor- -Definitions and explanations of.

. Sy H 1 demunsteations,
SAVITY VALYR LALCULATIONS—{Spnng and Lever Types)—Punaples of, with practual ded 3 N . .
BotLek CovsTRUCTION--Slays, .i\.-‘u, joints and seams, iron and steel plate—strength of, with formula and practieal demonstrations,
11 is not the intentio. to Hll these columns with a mass of figures haly compiled without reference to any pasticular object| on the contrary, cvery problem will te
carefully thaught out, and only such information given as will be of use to you, and an effort witl be made, based on experience and a knowledge of the 1euitements, 1o make

(his setics of teate complete in every particular.

Wat, Trossox.

[AxTicLg 1L}
PRACTICAL MEASUREMENTS.

Ik pracucal measurements herein referred to and treated as
bemyy of especial benefit to engineers, are distinguished as meas-
ures, of surface, of volume and of capacity.

MEASURES OF SURPFACE OR SQUARE MEASURE, .

SUREACE is that which bears reference 1o length and breadih
only, depth or thickness not being considered.

The AREA of & swiface is the number of square feet, inches or
yards, cte., that such a surface contains.

A RECTANGLE in a surfuce which has four right angles.

Square

- Rettangle. Oblong Rectangle,

”

1

Rale : To find the arca of & rectangle or square, multiply the
gien breadth by the given length, and the product wiil be the
area.

Rule: To tind the required length of either side of a rectangle
or square, divide the given area by the given length of known
side.

Example : Find the length of 2 surface whose area is 93 sq. in.
and breadth 5 in.

93 5 19 in. =length required.
IRREGULAR OR TRIANGULAR MEASUREMENTS.
A trangle o sutface having three sides and three angles.
An boceles triangle is o triangle having two equal sides.

IsoCuLES TRIANGLE,

An Equilateral trinngle is a tiiangie having three eqoal sides,

VAN

\
Y

1
. Boriareran TRIANGLE.

A Scalene trinnggle s a timgle wheh has no two sides equal to
cach other.

SCALENE TRIANGLL.

The base of a triangle is the line which interscets the other two
lines at the point greatest distant from the vartex.

The lines representing the base and altitude are perpendicular
to each other, and if a triangle be placed vertically, the base
will be the side on which it appears to stand,

U\c *
N B
& 3
N 2
& £
\\\ =
Base.

Rule : To find the area of a triangle, multiply: the base by one.
half the altitude, and the product will be the area.

Rule to find cither the altitude or base of a triangle, area, and
one side being known : Divide the area by one-half the given di-
mension, and guoticnt will be required dimension of other side.

Example : Find the required length of the base of a Sealene
triangle whose altitude is 6 inches and area equals 36 inches.

36+ by one-half altitude = 30 = 3= 12", required length of base.

CIRCULAR MEASUREMENT.

A circle, as geometrically defined, is a plain figure bounded by
a curved line, all patts of which are equally distant from the
centre.

The circumference of a circle is the curve which bounds it.

The dinmcter of o cirele is & steaight line that passes throogh
its centre,

The radius of &t circle’is a straight line that joins the centie toa
point in the circumference,

[Note: Referring to this, it follows that the radius is one-half
of the diameter. ]

Rule : To find the circumference of ascircle, the diameter being
given, multiply the given diameter by 301416, and the product
will be the circumference.

Rule : To find the diameter of a circle, the circumference being
given, multiply the given circumference by the decimal (3183, and
the product will be the diameter.

Rules: To find the area of a circle, the circumference, radis
or dinmeter being known,

Muttiply the circumference by one-fourth the diameter, and the
product will be the area ;

Or, maltiply the square of the radius by 3.1416, and the product
will be the area;

Or, multiply the square of the diameter by 7854, and the
product will be the area.

Example : Find the area of a circular bolt 3.1416 inches in cir-

cumference.
Circumference x 3183 equals dia.
31416 X 3183 = 1" diameter,
t = g = .25 = one-lourth dia.
31416 x .23 = .7834 5q. in. area.
Example : Find the aren of a circle whose radius is one-half
tncly,
Radius squared x by 3.3416=
o3 Vo5 =425 2 3.14160=2.7854 »q. in. area.
Example : Find the area of a circle whose dinmeter is 1 andh.
Diameter squared x .7834=
1x 121 x.78534=.7834 sq. in. aren.
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A review of these examples will prove clearly to the student
why vonstant 7834 is usgd in formula when it is necessary to find

area of any circle, and needs no further comment.

MEASERES OF VOLUME OF SOLID BODIES OR CUBICAL MEASUREMENTS.

Cubival measurement includes length, breadih and thickness
bemg tehen into consideration,

The process of finding the cubical contemts of a solid body is
amlar to finding the area s in fact, area multiplied by thickness
wili give cubical contents,

MEASURES OF CAPACITY AND CUBILAL CONTENIS OF SQOUARE

AND CYLINDRICAL BODIES,

Measures of capacity embrace measurements of barrels, tanks,
bins, boxes, cyhinders, ele., ete,

The bgad gallon of the United States comtains 231 cubne inches.

The Tmperal o1 British gallon contains 277,274 cubic inches,

A cubic foot of water contains approximtely 6.25 Imperinl
gillons and weighs 62,5 pounds avoirdupois at 62 F. under at.
mospherical pressore.

Rule: To find capacity of a square tank, dimensions of which
are known, multiply length by breadth and product by depth, and
result will be cubical contents,

Example: Find the number of Imperial gallons of water a
rectangutar tank will contain, inside measurcment of tank being .
length 20 feet, width 15 feet, depth 3 feet 6 inches,

. o s Length x width x depth x 1728
Formula 277,27
20" =length.
57=width.

= lmperial gallons,

300
3.5=depth.
V500
900
|o§33f cubical contents in cu. feet.
1728  =cubic inches in one cu. foot.
“Hroo
2100
7350
1050
1.814,400 =cubic inches -
1.514.400->277.27=20543.8 Imp. gallons,
or, when absolute correctness is not required, short method for-
mulaas follows may be adopted.

Length in feet x width in feet x depth in feet x 6.25 - Imp,

gallons,
20°x 13'% 3°6" 11030 % 6.25-26362.5 Imp. gals.

Example (2) ¢ How many gallons (U. S.) of oil will eylindrical
oif tank hold whose internal dimensions are: Depth 4 feet 6 inches,
diameter 3 feet.

Formula :

Diameter squared x 7833 x depth x 1728
ogaiktibachlii o -
3x3 9 %.7854--7.0656:=areain sq. feet—7.0686
3.5 depth.
31.80  cap. in cu. ft.
1728
57463?)?.7;‘::;). in. cu. in,
334930.4 < 231 =-237.9 gallons oil.

Example (3) « It is required to fit a tank into a recess 6 #t. wide
and 13 ft. 6in. long. Tank to be made of 3 in. plank and contain
5000 Imperial gallons of water.  What height should tank beso as
to allow sides to project 6 in. above the water line ?

Fiest find exact internal measurement of tank, then exact quan-
tity of water contained in each inch of depth; divide required
quantity of water by this product, and add 6. Result will be re-
quired height,

Dimensions of recess are given as 6’ x 14°6".  Since, however,
tauk s 10 be constructed of 3 in. plank, twice this thickness must
be deducted to get internal measurement of tank,

o6 =6"=5 6" internal width of 1ank.
13°6" - 6"==14" internal length of tank,
13 % 3'6" - 11.088 »q. inches.
11.088 5 277.27 - 39.99 Imp. gals. perinch,
5000+ 39.99+ 125 inches to water line.
(1254-6)-= 12-10" 11”7 height of tank,

U. S, gallons.

Example () : A tank t fi. 9 in. deep, 2 fi. long and 4 fi. wide,
is found to contain 50 Imperial gallons of oil.  How far from the
top is the oil, and what is capacity of tank when full ?

Since one gallon of oil is equal to .16 cu. ft., we can bere ma-
terially <horten our caleulation by working decimally.

First find how many enbic feet 50 gallons ate equal to by mu's

tiplying by .16,
0% .06 11,2 en feet,
and as the tank is 2 feet by g feet, its base will equal 8§ sq. ft.
Then divide 11,2 cu teet by 8 sq. feet to get height of oil.
11,28 g feet height of oil.
The tank as given as bemgg 1,73 teet lngh,
andtheoitisago v »

then ol s 0. 35 teet from the top.

0.35 feet a1 go2 wehes distan ¢ trom top of tank w ml

To find capadity of tanh when full, we fiest find cubical cone
tents of tunk in feet and then divude by 16,

173 x 2x 4 14 11, cubical contents of tank.,
14 feet @ a6 87.5 gallons of vil in tank when full,

Example (3): 1 one cubic foot of coal weighs 84 pountls, wha
weyzht of coud will a car contain 3o feet long, 0 feet wide and 3
foeet deep?

First finct cubical contents of car in feet, then maltsply by weight
per e fte Result will be total weight of coal

ce o flex 6l A3 goo cu, feet,
goo X8y 75000 pounds of coal.

Example (6) : How auny cubic teet of steam will a evlinder
contain, 1890, v 36in., with 3 per cent. clearanee, and how many
cubic feet will be used per hour it engine runs ¢35 revolutions per
minute,

First find cubical contents of eylinder, including clearinee, then
multiply by strokes per minute, and this product by 6o, Result
Will be number of cubic feet of steam consumed per hour,

18 in. X800, X 3854 25447 S ing, areit of evlinder,

25447 %3000, 9160.92  cubical contents of exlinder without
clearance.

9160.92 < 93 % 100 :9653.6 cu. in. < contents of eylinder, clearance
ncluded.

9653.6-5 1728+ 5.3 cu. feet.

37 cu. {t. steam per minute.

837 x60=30.220 cu. ft. of steam used per hour,

F.38r75x2.8

PRACTICAL RULES WORTIE REMEMBERING,
The dizmeter of o cirele x by 301416 o the circumference.
The circumference of a circle = by 300416 - dinmeter.
The radius af o cirele x by 6.2831835 - circumference.
The circumference of a civele @ 6.283185 . radius,
‘The square of the vadius of 2 cirele ¥ 31416 = the area.
The square of the dinmeter of i cirele x0.9854 = the arca.
The square of the circumference ofacirele x 0.07958 = the area.
The circumference of & cirele x o.139155=the radius.
The square root of the arei of o cirele X 1.12838 = the dizuneter.
A semi-circle is 14 of i cirele, or 180 degrecs
A quadeant is i of o circle, or go degrees.
A sextant is 24 of a cirele, or 6o degrees.

Next issue will contain examples of squire and cube root, and
definitions of signs and symbols for algebraical formulie,

SPARKS,

The running of clectric cars on Sunday in Kingston is being
protested by the Lord's Day Alliance.

The Nelson Electric Light Company has decided to increase
the capacity of its plant, at a cost of $10,000.

A by-law will be submitted to the ratepayers of Vernon, B. C,,
to raise $12,000 for the purchase of an electric light plant.

A perfected horscless carringze, it is announced, will soon be
turned out of the works of the General Electric Company, in
Lynn, Mass, :

The Osler syndicate is still negotiating to secure control of
the Hamilton and Dundas and the Hamilion street railways.
Several offers have been made, but as yet no agreement has been
reached. «

A proposition has been made to amalgamate the Brantford
Sireet Railway and the Hamilton, Chedoke and Ancaster Eleetrie
Ruilway for the purpose of making direct connection with Paris,
by way of Brantford.

The vast march of progress within one generation is strikingly
illustrated by the death, only a short time ago, of Joseph Bell,
the engincer who drove Stephenson’s first locomotive,  AMier ese
caping numerous perils on the road, he met his death by falling
through an open hatch on the street. Another iflustration is Sin
Isaac Holden, who was & member of last parliament, and is still
an active old gentleman, who invented the lucifer match.
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SPARKS.

The Association of Telephone Supermtendents met at Niagara
Falls, N. Y., on June 16th,

The town of Dartmonth, N. 8., have now under consideration
olfers for clectric lighting.

The Toronto Electrical Works Company has been incorporated
at Toronto, with a capitid stock of §30,000.

A money bylaw, to inerease the electric light plant, was re-
cently defeated by the vatepayers of Picton, Ont.

Meo WL R Burke, manages of the Go N WL Telegraph office
at Tngeesoll, Oty was recently smothered by gas.

It s expected that telephone communation between Halifux
and St Joln will be established wahin a short time.

Walter Stesart's saw mill at Lucknow, Oot., in whick was locat-
wd the electric light plant, was recently destsoyed by fire,

Suoerintendent 1 W, Kent, manager of the Nelvon & Vernon
Telephone Co., has completed a line from Rosstand to Spokane.

Fhe Belt Telephone Company will supply the town of Carletan
Place, Ont., with an electrie five alaum system, at a cost of $1,000.

A bydaw to grant $5,000 towards an electrie ralway fiom erth
1o Lanark wis defeated by the atepayers of the former town
recently.

Ihe estate of the demmnet Litizens Telephone Lxchange at
Waterloo, Ques, has been seld o the Pare & Pare Company, of
Granby.

E. J. Cuisack, of Havelock, N.B., has invented a compressed
air motor for which he has secured patents in Great Brtun,
Canada and the United States.

The Ametican Street Railway Association, which held its
annual meetingg in Montreal two years apo, will assemble in
convention at Ningara Falls, N.Y., on October 1gth next,

1t 1s with tegrret we learn that the well-known fiem of Patterson
A Corbim, car manufactuters, dt. Cathatmes, Out., have not been
prosperous of Late, and that it s probable theis wotks will be
closed down,

The Taylor Hydrauhe A Compressor Company, of Montreal,
elected the followiny  directors for the cusumge year: Messrs, 8.
Carstey, Juseph R Fan, George Dunnford, We L. Campbell and
IR, L. Murchison.

The receipts of the Totonte Street Ranlway Company for the
month of June show a gam over the same month last year of
about $7,000, the respective figutes being, $92,015.16 and $83,-
19513 In the former figure is included the receipts on Sundays.

e By-lown and Aylmer Turnpike Unon Road Company
have entercd an action apamst the Hull Electric Railway Com-
pany, chviming $20,000 damages, and to compel the latter com-
pany to remove the line from Aylmer road 1o Suspension Bridye.

The L. P R, Telegraph Compauny recently made a record an
connection with the Queen s message o Ottana,  The message
trom Buchmgham Pale 1o the Earl of Aberdeen, Redean Hall,
was sent direct by the Commercinl Cable Company to Canso and
from there over the C. P R line to Ottawa.  The period of
transmission, mcluding return Message, was seven minutes.

The Canadian Power Company have commenced work on its
proposed power canal at Nimgara Falls, Onte This canal will be
about 200 feet wide at the bottom and about 4,000 feet long, and
will eatend fiom the Chippewa Creek 1o the head of the Dafferin
Islands.  Mr. R, Paine, of Niagrara Falls, who is one of the pro-
wuters, states that it is the intention to develop go,000 h p.at once

A syadicate, composed of Messes, To Go Blackstodk, Jo W,
Langmur, W. Waltson, Wo B Rankine, W.o €. kly, Alexander
Fraser and Jo M. Bostwick, have kud before the Ontanio Prenier
a project to construct anvther bridge across the Nugara river,
near Lewaston, amd an electng belt hne taalway passing over the
two brdges and the umtenvemng stretches along buth sides of the
river,

The annwd mectingg of the sharcholders of the Dommmon Tele-
peaph Company was held in Toronto recemly, at which the board
of ducctorns wete resclected, vize, Thomas Swmyard, pres-
dent; Hono Sie Frank Sunth, vice-president: Gen, Thomas T,
Eokert, Ao G, Ramsay, Heonry Pellatt, Hector Mackenzie, Thos.
k. Clatke, Thomas R, Wood, Charles A, Tanker, and F. Roper,
secretary and treisater, .

Alderman Woods has given notice n the Toronto ¢ty councal
that he will move that it be an instruction to the city enyi-

neery when considering the cost of establishing an elecuic fight
plant at the new municipal buildings, to also consider the advisa.
bitity of installing a plant of suflicient caffacity to provide for the
ligghtingg of all municipal buildings, public sticets and patks, as
well as the supply of power to manufacturers.

After careful mvestigation into the ditcumstances of the recent
Point Ellice bridge disaster at Victoria, B.C,, the jury has ren.
dered 2 verdie) holding the directors of the Consolidated Rail
way Company tesponsible for the lives lost, The city coun.
cil was suraigned as guilty of contributory negligence and ihe
oflicials of the corporation were absolved of personal respons.
iy, 1 was found that the acadent would not have occurred
but tor the improper cronding of the cars, and also that the bidge
was not constructed according to the original specifications,

The Mimister of Pablic Works for the Duminion has made
known the intention of the Government to install a complete elec.
tric light plant at the Parliament Buildings at Outawa, at a cos
of $75,000. AL present the buildings are lighted by both gas and
clectricity, the former costing from $18,000 to $22,000 per yvear.
It is proposed to enlarge the present station under the bl soffi
cient to develop power to light the buildings by  elecuicity
throughout and drive a system of electric pumps to afford adequate
protection against fire,  Tenders for the plant, will be invited,

Aaexchange tells of o curious effect of an clectrical stounn
Chicago on June 16th.  The iron structure of the swing bridge
over the river at Harrison street was charged, This bridge is
clectrically consected with the return cireuit of an eleetric milway
line, and this comnection seemed to * short-circuit ™ the electricity
of thesur. - Geonge Browne, who was drivings near by at the time,
urged his horse out upon the bridge in spite of the blue flames
that were playmyg along thesron rodse The antmal was hardly
upon the structure before the electacity leaped up through the
iron cadks of its shoes and it went down in a heap, stone dead,
Brown leaped from his seat and ran away, and the few pedes.
traans on the bridgze at that ume made all haste to et anay. A
fire and police call brought policemen and @ chemical engine to
the spot. The police had hard work to keep the crowd bach.
The dreaw was tinally swung open and the drcuit broken.  Daring
the storm one young min was struck by lightning and iustantly
killed.  Several others were injured, and there was considerble
damige to property.

NOTES.

Vertical belts should be drawn tight enough <o that the belt
will chngg to the Tower pulley. Laced belts ofien break where
conuedted, on account of frction caused by shippmyg sond moves
ment between the lace and belt, which wears away the Lae.

Que pound of carbon, in burning perfectly, forms 2145 pounds of
caabome oxsde, and develops 4334 bheat mnns.  The carbome
osude, i burnimg perfectly, develops 10,210 heat umits i toroung
carbome acid, making 10210+ 3344 14354 heat units, or the same
amount of heat umts that would be obtamed by the complete
combustion of one pound of carbon,

To PREVENT BReEARAGE OF Grass Gavces.—Breakage of
glivss watersgauges fitted to steam boilers may be presented in
many instances by fusing the edges at the ends, and o finishing
them oft smoothly and evenly instead of breaking and grinding
them.  Guards made of toughened glass are also recommended
as means of protection to persons standing by in case of gauge-
bursting.

Herren L. Hotborn and W, Wien have compiled a table, sepro-
duced in the Scientific American, showing the heat-condudting
power of the different values. The average value of the different
kitds of iron and steelis given.  The factor, R, indicates that
through a plate of one centimetre thickness, at a differeace of
temperature of one degree for one square centimetre each, 2
quantity of heat passes which will increase the temperatur of R
gramme of water by one degree : Copper, R equals 0,918 ; iron,
R cquals 001565 steel, R equals 0.062 10 o.111 5 zine, R equal

L2925 tin, R equads 0.650 5 lead, R ¢quals 0.079.

We have received, by the kinduess of Messes, Johin Staer, on
Co.. a copy of an dlustrated souvemr of the Queen's Diamond
Jubilee, entitled ** Habfax of To-Day, * and published by W. H.
Howard. 1t contains numerous half-tone allustrations of build-
ings and scenes - Halifax, together with a1 brief descnption
of same.
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ELEGTRIC RAILWAY DEPARTMENT.

NEW METHOD OF STRINGING TROLLEY
WIRE.

A novel method of stringing trolley wire was recently
used by the Sioux City Traction Company on a line
lately completed from Covington to South Sioux City.
The wire was live when strung, and as it was fastened
m place in the hangers it was used to furnish current to
the car to carry it to the next span wire.

The spool on the car on which the wire to be strung
was wound, was placed in a wooden rack on wooden
supports and arranged with a break, which was operated
by a man standing just back of the spool. By means
of this break it was possible to kecep the proper tensiorn
on the wire. The car was anchored every r,00™ feet
and the work performed as easily as reeling a dead wire
on the ground. A half a mile of wire was recently
sttung in halt a day, and the compuny states that it
expects to put up all its own lines hereafter in this
way.

TORONTO STREET RAILWAY ASSESS-
MENT CASE.

JupumesT has again been given in favor of the
Toronto Street Ratlway in its appeal against the assess-
ment on rails, wires and poles in Ward 1, Judges Mc-
Gibhon, Dartnell and McDougall each concurring in
the decision.

Judge McGibbon’s opinion was set forth as follows :—
I still retain the opinion which 1 expressed in my judg-
ment in the case of the Toronto Railway Company v.
the City of Toronto, in 1896, which was & case similar
to the one we are now asked to adjudicate upon.  Since
my said judgment was delivered the judgment of the
Supreme Court in the case of the Consumers’ Gas Com-
pany of Toronto v. Toronto has been delivered, and
was referred to on the argument in this case, and it was
contended that the judgment in that case concluded us
m our judgment in this case. After reading the judg-
ments of the Chiet Justice and of Justice Gwynne in the
Consumers’ Gas Company of Toronto v. the City of
Toronto, I am of opinion that this appeal is not deter-
mined by that judgment. 1 find the principle of the
judgment of Gwynne, J., is founded on the compulsory
power of the Gas Company to acquire and hold land.
He says :—

*The sole question is as to the validity of the assess-
ment of the mains and pipes as land and real property.
Section 1 ot the Act of Incorporation (1. Vict., Chap.
14) conferred upon the company power to purchase,
take, and hold lands, tenements and other real property
for the purposes of the companv, and tor the erection
and construction and convenient use ot the gas works
of the company. By section 13 the company are em-
powered to break, dig up, and trench the street, etc.,
for the laying down of mains and pipes, etc. This sec-
ton 13 vperates as a legislative grant to the company of
the land of the said streets, and below the surface of
the said streets as the company finds it necessary to
l.?ke and hold under section 1, and when the mains and
pipes are placed there the land occupied by such mains
is land taken and had by the company for the necessary
purposes of the company, etc., and is liable to assess-
ment as land.”

The Toronto Railway Company have only a street
railway privilege, for the purposes of their railway, and
have neither the same powers nor property in the street
as the Consumers' Gas Company have in the lands
occupied or used by them for their gas works and pipes.
And 1 do not think that the judgment in the Supreme
Court in the Consumers’ Gas Company case governs

this appeal. I think the appeal should be allowed, and
the assessment struck from the roll.

Judge Dartnell’s opinion was summed up in these
terms :—This appeal comes up in a slightly different
shape from that heretofore disposed of by the Board of
the County Judges assigned to take such cases under
the assessmgent acts and amendments thercto.  The
respondents rely upon the decision of the Supreme
Court in the Consumers' Gas Company v. the City of
Toronto as affecting the former judgments given herein,
So far as the matter of the former appeal is concerned |
based my judgment largely upon the construction of
the agreement between the company and the city. |
express no opinion upon the effect of the recent judg-
ment beyond saying that I cannot see how it affects the
ratio decidendi of my former opinion, which [ hereby
reiterate and aflirm.

It is again argued that the exemption from taxation
which 1 conceive has been conterred upon the company
by their agreement with the city is illegat and void.
The short answer to this is that this agreement has
been confirmed by an act of the legislature, and has
thus been taken out of the ordinary rules which govern
such assessments. The city, should I be wrong, has
the option of either proceeding with the pending appeal
to the Supreme Court, or by taking an appeal to the
Court of Appeal, which they are now enabled to do. 1
think the assessment should be struct: out and the
appeal allowed.

Judge McDougall delivered a verbal judgment con-
curring in the opinions of Judges McGibbon and
Dartnell.

SPARKS.

The Quawa Electne Ralway Company  will borrow S300,000
to cover the cost of recent improvements.,

A report from San Fraucisco, Cal., states that W, B. Broad-
bury, a millionaire, bas been sentenced to 24 hours' imprisonment
on his conviction for thi second time for spitting in steeet cars,

The Sherbrooke Street Railway Company, Sherbrooke, Que.,
having succeeded in securing water power privileges, have begun
the work of coustruction of power house and surveys for road
bed.

Barrister Rowan, of Toronto, was recently granted $1,500
damages for beinyg injured by a trolley car on Spadina avenue.
The Toronto Railway Company appealed the case and Judge
McMahon has given his decision in favor of the company.  The
plaintiff will probably appeal.

The British Columbia Electric Railway Company has been
registered in British Columbia to take over the business of the
Consolidated Railway Company and fo construct and operate
clectric railways, ete., throughout British Columbia.  The head
office is in England.  The capital of the new company is £2350,-
000.

The month of June proved to be the heaviest in the history of
the Montreal Street Railway,  The earnings amounted to $130,-
070.77, an increase of Sig,248. 11 over June, 1890, The average
daily canings during the momh were $3,481.11, which is an
average daily increase of $215.74.  The total increase in carnngs
for the first nine months of the fiscal year amount to $38,8¢3.82,
the figures being $932,120.81.

Professor George Forbes, Fo R 5., who played an imporiam
part n the **harnessing of Niagara,” s expedted to arme m
England in a few days from Egypt, where he has been makng
an extensive tour in many parts of the globe with a view to re-
porting on the utilization of water power for the generation of
clectrical energy.  He visited New Zealand and Africa, and white
in Northern Rhodesia, in order to report on & scheme for using
the water power of the Victoria Falls on the Zambesi river, to
generate clectricity and supply it to the virious centres of popu-
lation throughout Rhodesia.  In Eygypt, Professor Forbes bad a
look at the Nile cataracts, and has expressed a higghly favorable
opinion about utilizing their waste power for generating current.
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SPARKS.

W, Davidson has started boiler works at Halifay, No S,

The electne bght plant at Hunttgdon, Que., was recently  tut
successful operation,

The council of Kamloops, B, C., has oflesed $4,000 for the electne
light plant in that town,

The Citirens Telephone & Electric Co. are crccting a new office
block at Rat Portage, Om.

The village of Magog, Que., has tecently provided the sum of $10,000
for the purchase of an clectric light plant,

Mro Sanfoud, the absconding treasurer of Bawie, Ont., was also
wanager of the Barie Electric Light Company.

.

The West Kootenay Power X Light Company are about to conuence
the erection of theis power house at Middle Falls, on the Kootenay
tiver,

Mr. Harry Kendrick, of Walkerville, states that he finds the Etkc.
TRICAL NEWS mote interesting cach issue, and that he could not affurd
to be without it

The Ricl canal is lighted over its siaty-two miles by clectsicity, and
iv the longest distanze in the world lighted continuously in that way.
There are 5,000 poles.

Mr Leo. B Henderson has been appointed manager of the Go N,
WL telegraph office in lngenoll, Ont., which position was rendesed
vacant by the death of Me W R Burke.

The Nelwm Electric Light Company, of Nelson, B. C., have placed
an vtder for two additional 1,000-light dynamos.  When installed these
will give the cdmpany capacity to furnish 3,000 incandescent lights of
16-candle power.

The Frasaville Company, of Fraserville, Que., has been incorporated,
o manufacture pulp, clectsical machinery, cte. Among the promotors
are Geo, Whits Fiaser, Toronto 3 David Cook, Frasciville, and others s
capital, $50,000.

The Toronto Subutban Sticet Railway Company, according 1o its
agreement, were 1o eatend their track through the village of Weston,
This has not been done, and a movanent was secently commenced by
the ratepayers of Weston to withdiaw the frangchise from the company.

The Reantford Machine and Tool Company hias been arganized at
Brantford, Ount., and will occupy the old Watcrous building. The
promotess are Mewsis. G 1L Watctous, Fo Grabb, Jo AL Rain, R,
Kerr, T. A, Hallinaake, W, 1 Shapley, and Lloyd Hains ;3 capital
steck, $150,000.

The Stillwell, Picrce & Smith Valve G, of Dayton, Ohia, who aic
putting in the bydiaulic machinery at the Mogumatency Electsic Power
Co's plant uwear Quebee, Que., ate said o have been awasded the
hirgest cantiact ever given for water wheel and hydrautic machinesy.
The plant is for the development of the water power at Miwina, N, Y.,
for 75,000 hotse power, and will cost one willion doflars, The dynamo
s i 700\ 63 feet and will contain fifteen dynamos of 5,000 hoie
poner capacity cach,  The cutrent is 10 be wsad dn the manufactuse of
calcium carhide, to produce acetylence gas.

There is said to be i strong probability that i new electric road
will be built at Niagara Falls South, Out,, a frauchise h:\\ing
been applied (or by the Lundy’s Lane Electeic Railway Company,
The chief promoters are Messes, Henry €, Symmes and R, Pajge,
of Niagara Falls. It is their purpose to construct a line which
will conneet with the Niagara Falls Park and River railway in the
park and run through several of the village streets up o Lundy's
Lance battle ground and observatory.

The Montreal Star gives the following reply to the question:
“AWhat year was the electric light discovered and introduced, and
in what country 2* Humphrey Davy produced  electric ligh
with carbon points in 1800, Professor Tyadall lectured atthe

Royal Institution, London, by the light of Jules Duboseq's electric
lamp in 1855, The South Foreland lighthouse was iuminated by
electricity in 1838, and the French povernment ordered eight
lighthouses to be so illominated in April, 1861, In 15;8 T, E,
Edison, of New York, discovered i method of producing more
ligght at less expense, and from that tme the movement towards
clectiic lighting rapidly advanced.

MOONLIGHT SCHEDULE FOR JULY.

K1Y J
{;3“(;{ Light. Extinguish. a::urzf
TRIN . | ona,
| SN P M. B.20 A M. 4.00 7.40
o R w 820 " 4.00 7.40
Secenen w 820 n 400 7-40
K w  0Q.30 w400 6.10
Seevens w 10.10 " 4.00 3.50
O...... n 10.30 n  4.00 3.30
Tooaoas n 1t.00 " 4.00 3.00
S ... w 15.30 w300 330
L T o Jool .
u)>...... AM. 12,10 ceer eaanf ] 350
[ I PSSP " 1.00 " J.10 3.10
P SRR w 1.30 w 410 2.20
13:000.. No light. Na light. .
Tdeeennn No light. No dight. *| ...
1300eeen No lisht. No light. cees
16...... 1. M. S.00 PM. 940 1.40
17ccenne " 8.00 n  10.00 2.00
I} SR w S n 1040 2.40
19000 w  So0 »n 11,00 300
20 ..... w8350 »w 11.20 3.20
o3 IPRPREPE " 7-30 " II.SO J3.00
5 T o 7.30 AM12.20 4.30
5 P w  7.30 w 1240 3.50
b X TR w730 w110 3.20
25 ceeen w 7.30 n 2,00 6.10
206, ... a  7.30 w300 7.10
oy Z N " 7-30 " 4.10 S.20
28...... " 7-30 " 4.10 $.20
20..eean nw  7.40 w  J.1C 830
30 ceene " 7.40 w  J.10 S.30
3leceees 0w 7.40 w310 S.30
Total, 146.10

TENDERS WANTED

A Weelly Journal of advance informa.
tion and public works.

The recognized aalivm for advertise.
wents (3 “Tenden.”

DIAN CONTRACT RECORD?
TORONTO.

thcian of the Royal
Eleutic Co

. ELECTRICAL ENGINEERS

) N;—.-o éhenncvme St.

Fred. ‘Thomson, late chief elece

Cotrenpmtence
Solicited, o0

MONTREAL

Electrical Supplics
of all Desitiey

Complete Plants 1astalled.........

o———ARMATURES RE-WOUND
Royal T-H Area Specialty

Dyzamos and Motors Rep_.:i_:sg

Mica Boiler Goverings

Al Steam Users should sce the NEW MICA BOILER ax» PIPE
COVERING. It is FLENIBLE, DURABLE, axp a MAGNIFI-
CEXNT NON-CONDUCTOR OF HEAT.

Teuol by Mechanial Eagerts of the Canadian Pacific Ry. Co.,
Grand Trunk Ry, Ca., Michizan Ceninal Ry, Cov,,

Thailer Snagection and Inarance Co., and jwoved 1o be the
BEST OF ALL NON-CONDUCTORS.

MONTREAL - WINNIPEG

Full Particulats, Reports of Trials, Prices, Testimonials, &c., from

THE MICA BOILER COVERING CO., Limiteo

e iats Se'soatd el al
P e P o S W P ¥ P G @ -
P

- 9 Jordan St., TORONTO, ONTARIO
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CANADIAN GENERAL ELEGTRIG GO.

(LIMITED)

Heao OfFice : 65 FRONT STREET WEST, TORONTO, ONT.

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. . MONTREAL, Main Street - - WINNIPEG.
138 Hollis Street . HALIFAX, Gramville Street - - VANCOUVER,

NELSON, B. C.

)
]

Wegr £ 0

C. G. E. ALTERNATING GENERATOR, REVOLVING Fiinn Tvire.

THE WEST KOOTENAY POWER &
LIGHT CO., LIMITED,

have just commenced work on the most im-
portant power transmission plant so far under-
taken in Canada outside of the immediate neigh-
borhood of the city of Montreal. The distance
of transraission is thirty miles, the line potential
20,000 volts, and the amount of power to be
developed 8,000 horse power.  For this import-
ant work the three-phase system of the Canadian
General Electric Company has been selected and
a contract awarded for the initial installation of
2,000 horse-power. The gencrators will be of
the revolving field type, and of 1,000 h.p. capacity
cach. In type they will be generally similar to
the twelve 1,000 h.p. units now being installed
for the Lachine Rapids Hydraulic & Land Co.

Please mantion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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. SPARKS. |« Chtoride Accumutator.” Tetephone No. 194,
. U Tremame is installing an electric
gzt plant at hxeter, Ont. bt GOLLYER & BnnGK S SARS N
A bydaw 10 raise $10,000 for clectne I

I hing was ciuned by the eatepayvers of ‘
Majpon, Que,, recently.

The Suatford Gas Compamy  are cene-
targong ther electee hight plant by anstall

ang oo light gencaton, of the Natwonal

Campany s Litest desysn,

Acvarding to Professor Dewar, the best
way of ageime o permanent magnet s to
dip it several imes into liquid air, as it l
then arrises at a constant condition.

Messes, Dufton & Sons, woollen mills
proprictors of Stratford, are commemorats
ing the jubilee yeaur by sefitting their engine
rooy  and handsomely decoratingg  their
engine, including a very fine voyal coat of
arms with the motto ** Jubilee, 1897.”

When a person steps on a wire door it
which has been placed before the entrance
of the new city market of Springficld,
Mass., the doors are opencd by eledtriaty.
An electric motor using i 11000l current
furmishes the power for winding up a col
sprm;~ and cloxmL the door whea the cir-
cuit is broken b) stepping upon the mat,
releasing the spring which opens the doos.

The Southern Counties Railway Com-
pany was granted incorporation at the
sesston of the Dammon pardiament just
closed.  The company propose to build an
olectric rulway  from the north of the
county of Chambly, Que., through the
counties of Vercheres, Rouvalle, St. Hyae
Lapraunie, St Johns,  Ibenuille,
Missisquor, Brome, Shefford, Stanstead
and Sherbrooke, to i point at or near the
city of Sherbrooke.  The eapital stock of
the company is limited to 8500,000, and
the bonduyg power per mile has been fixed
at $S20.000. Mr. AL J. Comveau, of Mon-
tread, is one of the promoters of the road.

POSITION WANTED

Iy practical electrician an-l engineet . 6 years e
perience with hight and gower plants, direct and alies-
nANINE systems, 2 and 3 wite, @n o alt Linds winng
and linewsal and genesal cepain, wisad lilc totale
charge of gdant. ot would wstall new plant Mewt of
teferences aml certificates as engineer . Marnal  Age
172 Addiea, Errctkn areof LakTaicar Nuws

M
of

cmnthe,

- ARERS for the
El[c‘ao NEURO‘“’"E‘ Camadian Trade
Electric Bells
and Annunciators,
! Porcelain Pushes,
i Bronze Pushes,
Fi1ie Gongs,
Medical Battenes,
Family Battcries,
Flectio-Neutotone,
Ihuninion PPatent No.
TRADE MARK. 400 4y

I

ELECTRICAL ENGINEERS AND CONTRACTORS

Estumates on all Liectric Installations furnished on application,

Agcnts for “ Columbia” Lamps & Room 52 Street Railway Chambers, MONTREAL

CONSVLTING ENGINEERS

G.C.ROBB CHierENGINEER

A.FRASER Sec.Tres.  HEAD OFFicE TORONTO

THE GALVANIC BATTERY WORKS
148 Wrtiisezon St Wasy, TORONTO

Gentral Station
Managers_»

ATTENTIO

A GOLDEN OPPORTUNITY

Are you desirous of purchasing Arc Lighting Machinery, Leather Belting,
Water Wheels or Shafting 2 If so, you cannot afford to miss this
opportunity.

Owing to extensions nccessitated at our generating station, we are obliged
to discard the above mentioned material.

Communicate with us at once for all information and particulars.

The Montmorency Electric Power Go.

—e—— - QUBBEC

Please miention the CANAMAN ELLCTRICAL NEWS when correspondingg

with advertisers,

THE CROCKER TURBINE™

HE accompanymy ot
shows the direet con-
nection of two 20" CROCKFR

.4
HLIESR
AU 1L

"
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Complele Waler Powe: Plants Built aad lastalled.

THE JENCKES MACHINE CO.

TurRuINES under 50 1t head
o FIFUTRICAT ) \ER
ATOR a1 power station of
North Shore Power Co., at
St, Narcisse, Que.

Two sets were furpishad
for lighting and power fx
ety of Three Runers, 13
Mines DISTANT  §ROX
POWER STATION,

SHERBROOKE, QUE.

Address tor Catalogue and Fgll 1aturmation..... 32 LANSDOWNE STRIRT
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PATENTS rocmmon

ELECTRICAL INVENTIONS

Bav St., T
a RIDOUT & MAYBEE, "1 itohoce s~

Toreign Members of mm Institute
of Pateat Amu. Bagland.’

ur ﬂcine ” Rutomatls . . . .

v CIRTAINS

For either open or closed cars—made to fit any Window,

ARE THE BEST IN THE WORLD.

We also manufacture 2 New Special Material for Excursion or Open Street Cars,
which is perfectly waterproof, will not fade, nattier in apgearance, any width without
a seam, strotiger and cheaper than any shade now upon t arket. Can be seen on
new cars lately erected by the Toronto Railway Co. We also carry in stock every de-
scription of Railway Coach and Street Railway Shade Cloth, Goods, Fixtures, etc

WRITE rOR PARTICULARS AND SAMPLXS,

Menzie, Turner & Co. 5“.ou: Toronto

DODGEI ma
Split Frlctlon Glutch Pﬂ"ﬁll
andGut-OﬁGwnllnn
Y Special Dunamo and Motor
Pulicys.
7 High Glass ﬂannws. Floor

Stands,Sdi-OﬂlmBear-
inns, Snaltlnu, &c.

DODGE VIMD-SPI.IT PULLEY
COMPANY

Office, 74 York St. - NRONTO

. Useé OUf—em.

=+ LAMPS

and our other-

|ELEGTRICAL SUPPLIES

Munderloh & Go.

61 St. Sulplce St XX MGNTREAL

The Packard Electrlc Co.. ud.\ -

MAKERS 0?

-

| Lamps o TranSfdrmers

SOLE AGENTS FOR;wva4a

Ssheeffer Recording \Vatt Meters

R N .CATHARINLI;‘S', ONT.

Goldle & McCulloch Co.

IMPROVED .
STEAM
ENGINES

BOILERS

T LIMITHRD

MANUFACTURERS OF

AndtbeEno

ﬂmilg Mills, 2sa she Eree

tbe MouCoupleteS:vkofModm
M

Wool Machinery,
Woed-Working Machinery
= Saw Mill, Shingle and
v, Stave Machinery,
N - Firs and Barglar-Proof
53 Safes and Vauit Doers.

_ T *IpgaL" HiGH SrEED ENGINE, DirecT-CONNECTED,

SPECIAL ATTENTION calied tothe :; WEESLOCK :* IMPROVED STEAM BNGINE,
alo e ‘*IDBAL *? MIGK SPEED RNGINE, cat of which appears abeve. as being Ua-
equalld for Stmpticity, Rficiency and Noesemy in Werkiag, umm
umum Mhnwn.m.

# GALT, ONT.
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TELEFHONES T OUW. HENDERSO

s Contractor and' Manufactul er

= X ) " Electrical Supplies. .

TELEPHONE . ELECTRICAL CONSTRUCTION

Street Rallway Car Fittings, &c.

SWITCH BOARDS 49 Bleury St. - MON'I‘REA‘i
THE OTTAMA PORGRLAIN & GARBON €0, L0, ™~

MANUFACTURERS OF

‘ for all kinds of Arc. Lamps, including cor'f
carb()n POlntS and solld carbon for mcan,descent circuits’

iy

) . ALSO .
otor Brushes and S ecnaltles in orcelam Insulators, Cleats, Door Knobs
Carbon for Telegraph, Telephone @ and all kinds of Pressed Porcelain for"
and Electric Light Supplles . Electrical and Hardware Lines . . .

AbLL OOODB OUHRHNTEED TO GIVE SATISFACGTION

s RONE TRy ne THE J C. M°LAREN BEI.TING 0. Momm;

VOLGANIZED FIBRE 0. =wesmcrs e |
enemcvms {1RD VULCNLZED FIBRE

In Sheets, ’I‘ubcs, Rods, Sticks and special shapes to order. Colors, Red, Black aml G’rey.?

SEND-FGR CATALOGUE AND PRICES.
THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory: WILWINGTON, DEL. | OFfiGE: 14 Dey-ST., NEW Yon';'ff.g

SWIBGH BO&I’GS aml ﬂﬂﬂllﬂﬁl&ﬁﬂl’S & 749 Gran St

"’| FIRE ALARM APPARATUS and " MONTREA
TELEGRAPH INSTRUMENTS { raguetare |



