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FOR GOVERNOR OF NEW YORK

COL. ALEXANDER S. BACON

PATRIOT —:= 8OLDIBER —— JURIST

: 11t Thisis the man who risked his life in overthrowmg JOUN Y. McKaxk and Ius
associates , one of the boldest and most corrupt.politcal nings that ever existed.  He s o resudent
of Brooklyn a graduate of West Point; a Colonel of the National Guard, a renowned Lawyer
and Orator ; 1s active and agpressise n all religious and benesolent \\orks, and a man of back-
bone, who is eminently fitted to be the neat Governor of New York State.

211z All the friends of good government should vote for him. Can you not serve
your Coun’~y and support him in turning the rascals out. Swash the nngs ¢!

dOHN LANGTON & CO.

Canada Life Building, Toronto

0 . @

ELEGCTRIGAL - ENGINEERS - AND - GONTRAGTORS

== wws Complete Plants installed. ==
Plants requiring special combinations of Electrical Machinery a Specialty.
CORRESPONDENCY SOLICITED.
‘“ DIREGT-DRIVEN " DYNAMOS for large and small plams. SLOW SPEED GENERATORS AND MOTORS.

Sole Canadian Agents for the Waddell-Entz Alkaline Storage Batteries.

—_—TaEE——

Reliance . . . D
Automatic . . . YNAM
Alternating Current . . OS

PERFECTLY AUTOMATIC, FROM ONE LIGHT TO FULL LOAD

———— MANUFACTURED BY ~<——mh—

The Reliance Electric Mfg. Co., Ltd.

WATERPFORD, OINNT.

Write for prices and investigate before BRANCH 0.I~ FICES:
P e g R 106 King St. West, TORONTO, ONT.,
""" purchasing . . - - - 749 Craig Street, MONTREAL, QUE,
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MONTREAL INSULATED WIRE WORKS,
J. R0SS, SON & CO.

MANUFACTURERS OF

INSULATED
ELECTRICWIRES

Anid Wires for Annunciators,
Offices, Magnets and
Dynamos.

FACTORY : 41% WiLLiam ST.,

MONTREAL.

Orders solicited and carefully executed.
P, O. Box, 1496,

E. GARL BREITHAUPT
CONSULTING

EvectricaL Excinkger
Graduate 1n Electrical Engincering at Jonns
Hopkins University, Baltimore.
....... Addpess: BERLYIN, ONT,

RALYI LA YLAMUEL )oux Ae ANDRRMON
LA FLAMME & ANDERSON

CONTRACTING
ELecTricAL ENGINEERS

13 Latour 8treet, MONTREAL
D 08 RLECTRICAL RUPFLIKS OF ALL

otors <o 1 -DRCCRIPTIONS ..
m&:‘én b Concealed Wining {n Finished

Klectric Bells Buila.lnu [ Syeculty

- JREPAIR WOXRX .

Uss Somthing Good

PEERLESS OILS

TAKE NO OTHER.

MADE SPECIALLY FOR YOUR USE.
TRE PEERLESS BRAND 15 SECURED 1Y LETTERS
PATENT.,
Best Oil in the matket. Does better work and more of
it. Savesthe Machinery and lasts looger. Try it
12 GOLD XEDALS IN 6 YEARS

Sorg MaNUPACTURERUS

SAMUEL ROGERS & CO.

30 FRONT STREXT EAST, TOKONTO, ONT.

Ifyouwantto . . . . .
SELL
ANYTHING

to the wholesals and retail hard-
ware merchants and manufac-

ANYWHERE

in Canada, you can reach them
through the

GANADIAN HARDWARE ERCHANT
J. B. McLEAN CO,, L1D.

© rUBLIMIKKS

10 FRONT ST, B ‘TORONTO.

Evceng F. Pinsuirs, President,

Glatht . PH

Jonun Canmnmott, Sec. and Treas,

1S ELHCTAGAL WORKS

(LIMITBD)

MANUFACTURERS OF

Rubber Covered Wire, Lead Encased Wire,

TELEPHONE AND INGANDESCENT CORDS.
FARADRAY GABLES.
RAILWAY FEEDER AND TROLLEY WIRE

OFFICE AND FACTORY:

New York Ufffce: 10 Cortlandt Street. MOI'I'"ea', Ga“ada.

Frouidence R. I.: American Electrical Works.

Columbia Metal

THE BEST ANTI-FRICTION METAL ON THE MARKET !

LESS FRICTION; LESS WEAR; LESS HEATING IN JOURNALS;
AND LESS O1L USED THAN WiTH ANY OTHER METAL.

As liquid as water when melted.  Once used, always used.  Prices vight.
A TRIAL SOLICITED

W. S. BATES - MEAFORD, ONT.

The F. E. Dixon Belting Co.

(LIMITED)

MANUFACTURERS OF

70 KING STREET EAST, TORONTO.

Headquarters for Electric and Dynamo Belting.

" CONSULTING ENGINELRS.

HEAD OFFICE TORONTO

G. C.ROBB CHIEFENGINEER
A FRASER Szc.Tres
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(GENERAL ELECTRID CO., BERLIN, CERMANY)
[

I\(.\\l)l\(l\l Loases A Sreciarry

s p—,
! WRITE FOR QU OPVTHONS

MUNDERLOH & CO., sl Acents
——— mree——— = MONTREAL

“STARR”

INCANDESCENT LAMPS

FULL CANDLE POWER
LONG LIFE . LOW PRICE

The *STARR " as now wanufictured with new and anproved
bases, etc, are unequalled.  Made with standard bases

TORONTO ELECTRIC MOTOR CO. '

MANLPACTUNE NS
Dynamos ...« Moters

ARC LAMES FOR INCANDESCENT ¢ URKENT,
RECAIRING A SPECLAL Y

107 Adelaide St. W. -~ Toronto, Ont.
$165.00
. TRY A SAMPLE LOT.

HIUIIBSB Grade JOHN STARR, SON & GO.. Lis. - Hallfax, N.5.

.OYOLES .
$05 sror asn) SPECIAL ¢ ©

T WY T High Class Split Clutches
: and Couplings

Jet to exanuna-
tion to any part
of Qetario, on re-

and of all veltages and candle power.

PRI L. AND ...
im of a suffie
i . .
foer vxprene 8 > N/ High Class Split Pulleys
charges. SRR AT E T "
“—FULLY GUARANTEED— =—=um===r FOR ELECTRIC POWER PLANTS
These Wheele are equal to any, and Lear the highest
tesumonuals, which will be forwanded on application. .« o« WRITE FOR PRICES ...

GEO. F. BOSTWICK | hopae woob spLIT PULLEY co.

24 WEST FRONT ST. - TORONTO.
E. C HILL, Mogr. Cycle Department. Ojfice : 68 KING STREET WEST, TORONTO,

TULCANIZED FIBRE (), ersmssssces sere
s scws o IARD YULCANIZED PIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to ovder, Colors, IRed, Bluck and Grey.
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
Factory: WILMINGTON, DEL. OFHGE: 14 Dy ST., NEW YORK.

Jas. St Cn.\m.as. Managet. ST- GHAHLES & PRINGLE HF.R\' lmsm.h Sec'y-T'reas
s OMNIBUS GOMPANY <l |

BELLEVILLE, ONT.

Manufacturers of

.. RLEGTRIC STREET CARS ..

QA and various styles of Omnibuses
and Hose Wagons
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KAY ELECTRIC WORKS

No. 255 James Street N., Hamilton, Ont.

+ « MANUPACTURERS OF , . .

DYNAMOS

For Arc and . .. ...
Incandescent Lighting.

MOTORS

From % H. P.to 50 H. P

Electro l’hung \hchmcs 'md (.cnenl

P.lecmcal .»\pph:\hccs. hpecml :mcnuon

to Mill 1nd Factory Ll;‘htmg. RN

WRITE FOR CIRCULARS.

NORTHEY MFG. G0.  Torowo o

LIMITED

MANUFACTURERS OF

STEAM
AND
, POWER

For General Water Supply
and Fire Protection.

BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY. SUITABLE FOR TOWN AND CITY WATERWORKS

FINE.- - ISCtI'e(;t. Curs TELEPHONES

. OUR SPECIALTY .. ..

THE “T. W. NESS?”

Automatic - - -
- - - Telephone

PATENTED
Canada, Sepl. 12.h, 1823_
United States, Sept. 1gth, 1843
Great Britain, Sept. 19th, 1893.
France, Sept. 19th, 1893.

Spe 1ally Designed for Warehouge
yand Factor{/ Use.

Send for new catalogue No. 7.

SAMPLE LETTER,
MONTREAL, Oct. 10, 1893.
Messks, T. W, Ngss
749 Craig St., \!omml P Q.
DEAR SRS tmin reply to yours of
the gth, we beg to say that we have
useé one of your Automatic Tele-
phones for some time, and find it
satisfactory in every respect.
Yours truly, GReex & Soxs Co

T. W. NESS & CO0.

749 Craig St. -  MONTREAL.
Toronto Branch: 108 King §t. W.

f

We also manufacture Horse and Trail Cars
of every description.

PATTERSON & GORBIN,

ST. CATHARINES, ONT. i
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THOMAS A. EDISON.

Wt present as a trontispnece to this number of the FrroTry.
cal NPws an excellent portrant of Thomas A Edison, the
famous electrical disconverer and inventor.  Mre Feison, who is
of Duteh extraction, was born s e County, Ohio, 460 years
ago. Owing to reverses which overtook lus l):\mil\, he was at
an culy age obliged to seek is own bving.  He began bis
business carcer as a newsbov on the Grand Trunk railway and
while thus employed commenced studying and experimenting
wn chenmstry, At seventeen years of age he s said to have be-
come one of the most expert telegraphers on the railroad  The
history of his preatest achievement, the incandescent electric
Lamp, and the legal battles which he has had to fight to maintain
bts nyhts as the inventor, will be fresh in the minds of our
readers.  ‘The inventive character of Mr. Edison’s mind can be
Judied by the fact that he has been granted no less than 720
patents, while in addion he lias 150 applications on file.

ST

THE BEST RESISTANCE FOR THE RECEIVING INSTRU-
NENT ON A LEAKY TELEGRAPH LINE.*

By ProF W . AVRTON, F. R, S, AND C S, WInTkHKAD, M. A,

1 1f there be a sngle earth fault at any one point of an other-
wise pond telegraph line, P Q (Fig. 1), 1t1s easy to prove that the
best resistance to give the receiving instrutent at ether end of
the hine is egual to the apparent resistance of the hine tested from
that end when put to the earth at the other end through a resist-
ance cqual to that of the signalling battery at that end.  For ex-
ample, if we desire to know what should be the value of ¢, the
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resistance of the receiving instrument at the Q end, the line
must be tested from the Q end TFig. 2) when put to the earth at
the P end thruugh a resistance, &, equal to that of the signalling
battery usually employed at that end.

And the magnetic effect produced by an electro-magnet of
given size, shape, and constraction is proportional to the product
of the current into the square root of the resistance of the wire
with which the col is wound. Thereforeit follows that the
magnetic cffect of the rezeiving instrument at Q is proportional
to A ¢, and this has a maximum when ¢ is equal to the ap-
parent resistance of the line tested from the Q end and put to
carth at the P end through a resistance 4.

2. During the course of some lectures at the Guilds Central
Technical College last year on faults on telegraph lines, the
question arose whether the above result was universally true for
a distributed leak all along the line, or only for a single earth
fault ; and, if this solution were not generally true, then what
was the best resistance to give to the receiving instrument at the
end of atelegraph line the leakage along which followed any
law. The complete solution of this question <hows that when
the line is uniformly leaky the receiving instre. went ought to
bave a resistance equal to the apparent resistance of the line
when tested at the receiving end and put direct to earth at the
sending end.

The resistance of the signalling battery does not in this case
appear n the best value to give tog, but that arises from the fact
that, whereas when we are dealing with a single earth fault we
assume that the signalling battery had a fixed E. M. F.and a
fixed resistance, here we have assumed that the potential of the

P

Ry

Ry i fe e ‘."

Karth

Fr. 2

) Now this 1s the
same thing as supposing that the signalhug battery of fived E.

sending end of the line, was kept constant.

M. F. has an extrer. 2ly low internal reststance. Thz two re-
sults are therefore the same.

If the distnibuted leak follow ey law, the general differemtinl
cquation cannot be integrated, and we must deal with the pro-
blem of determininp the best resistance to give to the recenving
istrument at the end of the leaky telegraph line without actually
mtegratng equation, and withought expressing ' an explicit

form the value of the current that passes through the recenving

* Alwtract of a Paper read Lefive the Inunute of Electncal Engineen,

instrument. ‘The Paper shows by an elaborate mathematical
calculation that, whiteyer be the nature of a leak on a telegraph
linc  whether the leak be a single one, or be distributed alony
the hine according 1o any law of distnibution  the same rule
holds true for the best resistance to gne the recening astiy
ment, viz., the receving instrument at either end shoukld have a
resistance cqual to the apparent resistance of the hne when
tested from that end and put direct to earth at other end.

THE HAMILTON PUMPING ENGINES.
HaMILTON, ON1,, June 14th, 18y4.

Edutor £1nerricar News,

Stk,- There has been a great deal said of late about the
Hanulten pumping engmes. 1 took a tsip to sce them, and
think the less stid about them the better.  They look as though
they had been at war with something, 1 they have not broken
down what have all thie iron straps been put on them for?
As for the test, hike many another made in this city, it was of a
kmd which any capable man should be ashamed to have any-
thing to do with. Can any one point me to a first cliass enyine
made in Hamilton in twenty years, with one exception? 1 know
there has been a great deal said i favor of the engnes made
and sold here, but if one of them should be loaded to s rated
capacity, there would be wunessed lots of fun.  We expect to
see a first-class emuine turned out of Hamtton i a few days.
In the meantuue let us have a rest from the Hanlton pumps.
What with pumps, engines, parks and mountam, we ate i Lugh-
ing stock for the countey,

Yours truly,
“ O, Can”

MOONLIGHT SCHEDULE FOR JULY.

Day o . S .
.\13\11{ Light., Extinguish. ﬁ::ur‘;r
.M. H.M.

| [ P. M. 7.50 A M. 340 7.50

2., w  7.30 v 3.40 7.50

3. w  7.30 " 3.40 7.50

[ TN w7380 " 3.40 7.50

Seevens w 7.50 " 3.40 7-50

[+ TR v 7.50 v 340 7.50

Teeeons w850 w 340 6.50

8 ..... n  9.50 " 3.40 5.30

[+ TS o 10.20 " 3.40 5™
to...... w 11.00 w340 4.
...... w 1030 | ...l \

P2 " 3.40 } g.10
13,0000 AL 12,30 w  3.50 3.20
I TERN n 1.00 n  3.50 2.50
L TN v 1,40 n 230 2.10
16...... No light No light.

17000000 No light No light. [
18...... No light No lighs, ces
19...... ML 7.40 k. M. 10.10 2.30
20 ..... " 7-40 w 10.40 300
2. w  7.40 w 11.00 3.20
W " 7-40 w il.30 3.50
2Q3...... " 7.40 n 312,00 4.20
2., W 7.40 AM. 12,20+ 340
25 ..., " 7.40 v 31230 | 3.10
20. . w 7.0 »o 1Mo 5.3
- S w740 w 130 5.30
8. w  7.30 w 220 6.50
29...... w  7.30 n  3.20 7.50
30. ... w 7.30 " 3.00 8.30
k1 T w 7.30 w 4,00 8.30
Total, 132.00

CAUSES OF EXPLOSIONS.

THE causes of explosions may be summed up in one sentence,
namely, lack of strenyth to withstand the pressure. This want
of strength may be due to faulty construction, but as a rule
i is due to some acquiredd weakness, unknown simply beczuse
unlooked for. Weakness results fram unequal heating, which
produces unsqual expansion, from corrosion, improper setting,
scale, low water and want of circulation. It may not always
be possible to avoid unequal heating, as for example, in getting
up steam many boilers will oe hotter in some parts than in
others, but scale can be prevented by “boiler compounds,”
and low water by a htile care. In som= types of boilers no
rrovrsxon 1s made for water circulation, and unequal heating is
bound to occur. A thorough inspection from ume to time
will inform the engincer 1f his boiler is weakened by 11, but
the best plan 1s to use some othes type.  To sum up, the engin-
¢cr must understand and act upon the motto, “ eternal vigilance
is the price of safety.”—Safety-Valve.

The recapts of the Montreal Street Railway for May were the largest
since the adaption of the electrical sysiem, amounting to $85.000, an in-
Ctcasc of $25.000 over the corresponding mouth of iast year.
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LINING UP AN ENGINE.
By W, E. Cranx.

ENGINERRS ate often bothered by the pounding of ther
engines, and as pounding can be heanl by everyone in the
neighborhood, it 15 very annoyimg.  Theie are many things
that cause pounding, so that in some enpines the cure of it is
quite a complex subject.  Bemg out of line is the general
cause.  Esther the shaft is not in line with the cylinder, ov the
cranfe pin is not put in steaight, or somethig else of the kind
1s the matter. A high speed engne perfectly i hoe will be very
apt to pound wath a light load, unless there s considerable de-
presson, owing u the hieaviest thrust coning on the end mstead

L1
£

]

Le casy to tell how to do thns,
engineet’s judgment.

‘The next thing to consider is the crank, Cut a small stick
that will just fit into the crank, and mark a hne across the
center. Igring the crank pin up under the ine tll it tond hes,
and note whether the line crosses the mark on the stick, or
how much of it 1s out, and then turn the crank around and
bring the pin up under the hne on the other side. Naote how
much 1t is out on that sude, and if out, whether it is on the
same side of the mark as before, or on the opposite.  [f on the
side, it shows that the center of the pin 1s not i hoe with
the cylinder, and the shaft must be shoved endwise until the hne
crosses it at the middle. 1t the con-
struction of the engine will rot allow this
with the means at hand, take off from the
side of the crank-pin boxes the amount
that the line shows that it is out, Then
fit pieces of brass on the other sude of
the crank-pin boxes to make up what has

It is a very good test for an

[*)

Lining op o Englae =ly. t

of the commencement of the stroke.  The thrust is caused by
the momentum of the moving parts.  To ascertain if an en
gine is in line. the back cylinder head shoulid be taken off, the
piston, piston 1o, and cross head should be taken out of the
way, and a line A A, Fig. 1, should be put through the cylinder
and extended beyond the crank.  To hold this line in the
cylinder we take a strip of board, A, Fig. 4, and bore a couple
of holes to fit aver two of the studs at the end of the cylindey,
and in the.center of the board we bore a larger hole, say 1%
or 1Y inches in dixmeter, and attach the cord to a little stick
B, that stretches across the hole.  The stiain on the cord will
hold this in position, and it can be readily shifted.

In front of the crank set up an upright, A A, Fig. 5, with a
hole in it and a stick B across it.  The hole should be in line
with the middle of the craak pin. The cord used for this pur-
pose should be strong and small, and should be made of some-
thing that will stretch perfectly straight. A silk hair hine, such
as is used by fishermen for fly fishing, is the best. Some
men use annealed wire, but wire gets hard and stiff, and kinks
get in it which can never be perfectly straightened, and one of
these kinks is very apt to come where you want a perfectly
straight line. Wire is not recoomended. Be sure that the
stuffing box K, Fig. 1, is perfectly clean. Attach one end of
the cord to the stick B, Fig. 4, and the other end to the other
stick. The cord should then be drawn so tight as to be perfect-
Iy straight. It can be tightened by turning the stick B over
and over. To center the string cut a stick a trifle over one-
half the diameter of the cylinder in lengta, and try the cord in

)
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the end of the cylinder, cutting off the caliper stick as occasion
requires, until the cord is exactly in the center of the cylinder.
‘Then get a shorter stick and try in the stuffing box, moving the
end of the cord that ts beyond the crank until the cord is
centered in the stuffing box. Then go to the back end of the
cylnder and try that again, and so on from one te the other
until the line is exactly in the center in both ends of the cylinder.
Therc is now a line to work from to bring everything straight
with the cylinder.

The first thing is to find out if the guides are in line. Take
a stick (Fig. 10) with one side straight. Bore a small hole in
it and put in a second stick, as shown in the cut so that it will
be.jeld snugly but will still be loose enough to be easily moved.
Set'this stick against the edge of the guides at I and J, Fig. 6,
and move the small stick up to just touch the line. The end
of this stick should be sharpened so as to bring a small surface
to the line. If the guides are in line, the stick should just
touch the line when tried at both ends. If they are not in line
it will touch the line at only one end. Ifthat is the case there
is but one remedy, and that is to swing the cylinder around and
put in strips of brass at L, Fig. 1, as this is the place that the
guides are usually out.  This 1s quite a job and requires some
time and considerable patience. 1t is occasionally necessary to
shim the cylinder up on the other side. The line will now
have to be set over again until it is once more straight with the
cylindef and guides. Fig. 7 is a cross section of the guides
through the lne XX, Fig. 6. A plump line suspended from

int P will tell if the guides are perpendicular.  If not, the

d should Le swung over, or around, until they are. In
case this cannot be Jone, cither the cross-head will have to be
changed in the shoes, or the shoes themsclves changed so as to
run straight in the gudes, and at the same time brng the
cross-head pin level.  Knowing the style of cross-head it would

been taken off.  1f the boxes can be re-
cessed for these picces, all the better;
. but if not, they can be fastened in with
1€ the line is on one side of the wirk when the crank 1s

pins,
on the center, and on the other side when on the other center,
it shows that the shaft is not square with the cylinder, in which
case the outer cnd of the shaft should be swung atound to bring

it straight with the line, If it should happen that the shaft
could not be moved at that time, the distance that it must be
moved can be calculated, and then it can be done any tine
afterwards.

Suppose that Fig. 8 is a shaft and crank. Itis plain that as
the distance from the angle to 1, in either direction, is the same,
moving one of these points a certain distance will move the
other onc the same distance ; but if we double the distance to
one of them, carrying us to 2, then we should
move 2 twice the distance that we should
1; so that to find the distance we should
move the end of the shaft we must divide
the length of the shaft up to the outer pillar
block by the length of the crank (not the
length of the stroke), and multiply the re-
sult by the distance that the linc is out
from the mark on the pin. For instance, if
the mark on the pin 1s out 1-16, the shaft
2% feet long, and the crank onc foot long,
we maltiply the 1-16 by 2%, which makes
5-32 that the outside pullar must be moved. T find if the shaft
ts level, place the crank upright and suspend the plumb line
down over the end of the pin, and then turn the crank down
and note how much it is out. A similar calculation will give the
amount the cnd of the shaft must be raised or lowered. To
determine if the crank pin is straight with the shaft would be
an easy matter if the face of the crank was flat; but as a
gencral thing, when the shaft is finished it is left uneven, as
can be seen by putting on a steel straight edge. Even if the
face is flat it is possible that it is not square with the shaft,
To determine, ihen, if the pin and shaft are parallel take two
thin blocks C C, Fig. 2, and a straight edge D, and hold them
in position by the stick E placed against any handy support.
The blocks C C should be placed against the end of the shaft
the same distance from the center. The straight-edge 1) will
then be at right angles to the shaft, and a square placed
against the face of it and against the pin will show if the pin
is straight one way. To determine if it is straight the other
way, place the blocks C C and the straight-edge D in a
horizontal position, suspend two plumb lines, F F, aver the pin,
as shown in Fig. 3, and run the square H along the straight.
cdge to the lines, when it should touch both hines. Should
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the pin become loose in the hole, and it be necessary to bore
out the hole before putting n another pin, the boring can
be set in the same way.

1t should be remembered that a crank-pin wears only on one
side, and also that, if 't has been out of line, one end may be
worn more than the other.  This can b= ascertamed by cahper-
ing, and if the pin is not straight the difference must be allowed
for, according to the circumstances of the case in hand. When
the brisses have been babitted, there will be a small ning on
cach end of the pin that will not be worn. Pounding is some-
times caused by the piston running over the ports, as shown in
Fig. 9. The piston may then be thrown to one side, or raised
up from the bottom, even when the stcam enters the top.
\{zhcn such is the case, nothing can be done exrept to make
the piston fit the cylinder as well as possible. Fig, 1115 a
caliper stk for setting the hine, and can be whittled out of
any handy piece of pine,
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THe thirteenth annual meeting of Railway Superintendents of
Telegraph of the U ited States and Canada assembled in Detroit
on June 13th. A number of interesting papers were included
in the programme. It was decided 1o hold the next convention
in Montreat on June t4ih, 1895.

PRINTERS’ Ink compares an advestisement to an clectric cur-
rent.  The newspaper is the switchboard. The advertisement
is the operator.  When the advertiser would electrify the public
he manipulates the switchboard, and the powerful current which
he so thoroughly contrals enlivens the community and often
shocks or even kills a competitor.

SoMmE  gentlemen at Rat Portage recently solicited from
managers of clectric lighting companies throughout Canada,
details of cost, etc., of operation of central stations. The re-
quest was accompanied by the promise that to those who re-
sponded favorably to the request for information, a copy of the
statistics thus gathered and to be compiled would be fumished.
The paities interested are enquiring why this promise has not
been fulfilled.

A REPRESENTATIVE of THE ELECTRICAL NEWS who recently
visited Iroquois, Ont., was surprised to find the town enveloped
in dackness after mightfall.  He was still more surprised to learn
that there 1s lying idle in the town a complete electric lighting
equipment. The town’s financial condition not being as favor-
able as could be desired, the Council have been cutting down
expenses, and have refused to spend the woney sufficient to light
the streets.  The lighting company have offered to supply ten
2000 c. p. arclamps at the exceedingly low price of $40 per lamp
per year. It is very doubtful economy to rob the town of its
attractiveness and the citizens of their comfort for the purpose
of cffecting so small a saving. This is the view of a majority of
the taxpayers. This case serves to illustrate what a pleasant
and profitable business it somctimes is to supply electric lighe
1o municipalities.



T - r r 2 o

July, 1894

CANADIAN ELECTRICAL NEWS 77

Tue Dominion Government will be asked to make a grant of
moncy towards defraying the cost of a Domnmion Exlubition
Toronto 1n 1893, The so-called Dominion Exhibitions which
have been held in the past have not even i a maodetate degree
been representative of Canadian progress.  An Exhibion which
shoald be truly Domunion in character would be likely
to result in adding to the population and husiness of the coun-
try.  Something of the kind is needed at the present stage in
out history, and we therefore hope the Federal and Provincial
Governments will liberally assist the Toronto Board of Trade,
the Industrial Exhibition Aszsocation and others interested, in
bringing the praject to a successful ‘ssue,

Tur cffort of a company to secure the passage of a Hill
through the Dominion Parliament ygiving them the nght to con-
struct an clevited railway through certain of the principal streets
of Montreal, was nuilificd by the determined opposition of the
citizens. The Bill, as it passed the House, provides that before
canstruction shall begin, compensation shall be made to the
owners of property which would be damaged in value by the
carrying out of the enterprise.  ‘This provision of the Bill will it
is believed be sufficient to stop the further progress of the
scheme.  Inacity of compact area like Montreal, there docs
not appear to exist the slightest necessity for an elevated stieet
railroad.  ‘The clectric street cars answer all the reguirements,
and in placing property owners Leyond the reach of possible
blackmail, Parliament has done an act of simple justice.
‘There has been too much juggling with public franchises of late
in the city of Montreal.

AMONGST the necessaries of hfe the telephone has taken its
place, and as such it is interesting to compare its cost to the user
in different countries. In Austria-Hungary, where the state
telephones cover the whole country oatside of Vienna, there is
an installation ctarge of $25 and an annual rental of $25 more.
Switzerland has gradually reduced the charge until now itis
about $16 per annumn.  In France, telephores are managed by
the state, and the charges are $40 for towns with over 235,000
inhabitants, and $30 for smaller towns. In Itaty, for ordinary
sized to'vns, the cost is from $23 to $30. In Sweden, where the
telephone is very generally used, there is an cxtensive system of
state telephones charging $22, whilst in the smialler towns the
rates of private local companies are as low as $8. In Norway
the cost varies according to the size of the town, from $11 to
$12, and in Spain from $15 to $55. Holland has a Bell Tele-
phane Co. which alinost monopolizes the bhusiness, and the cost
ranges from $30 in the large jowns to $25 in those of about 30,
000 inhabitants, and to $20in still smaller towns. In Belgium
the charges are from $25 to $30.  In Denmark the Copenhagen
Tclephone Co., which connects by telephone cable with the
Swedish system, charges §41 annual subscription. In the pro-
vincial towns the cost varics from $7.50 to $21. Finally, in
England a telephone in London costs $100 annually, and in other
towns from $40 to $350. In companson with these prices we in
Canada have nothing to complain of with $435 per annum for an
office telephone and $235 for a house telephone in a city the size
of Taronto.

THE project of a wire rope tramway across the Niagara
gorge, which sought incorporation this session at Ottawa, draws
®attention to the increase of late years in the use of this method
of transportation, which after suffering the usual vicissitudes of
all new engincering enterprises, has survived the dangers of
ignorant childhood and stormy youth, and now in about the
fortieth year of its existence, seems to have found its place in
life, anid bids fair to enter upon a vigorous manhood. The
sphere of usefulness which scems particularly its own is that of
transporting such materials as ores, clay and coal, etc., over
rough and hilly country where a surface or trestle 1oad would
be very costly, or where grades have to be surmounted which
would be impossible with ordinary traction by friction of driving
wheels. It also finds a useful place in the carriage of such ma-
tenals as already mentioned across rivers.  Of the two methads,
the “ single rope ” system in which single eadless rope is kept
in motion over guide sheaves and serves both to support and
convey the buckets, and the “fixed rope” system in which alight
endless traction rope hauls trolleys running on stationary cables

as rails, the latter method has generally survived as the fittest.
Much thougit, skill and labor has gone to produce its successful
simplicity. ‘The speed is from 3 to 4 miles per hour.  Clear
spans of 1200 to 1700 feet are not uncommon, and onc line has a
clear span of 2250 feet at anncline of 45 degrees. carrying down
loads of 1200 Ibs. at each trip.  This last 1s manked as a gravity
road, the descending loaded bucket hauling up an empty.
These lines ordinanly do not exceed a mile m length, though
there is one a littie over thiee miles long which has a daly
capacity of 750 tons. There are, however, no long spans on
this line and only 240 feet difference of level between loading
and discharge terminals, an average prade of only 15 per cent.
‘The entire operating expenscs of this line per anvun, including
depreciation, tases, etc., are stated at 6 cents per ton mile for
abeut 200,000 tons carried.  For this distance and easy grivde
it is not clear that electric telpherage might not have been
better.  For wire rope tramways, where the grades are heavy or
the line short, the traction cable has no real rival; but for long
distance and nearly level lines with short spans, clectric should
beat cable haulage on overhead railways as it has on swiface
roads, and as wire rope tramways come more mto general use,
snme application of the late Fleeming Jenkins electne welpherage
system may well serve to extend tieir cconomical range.

Tur remarks in last month’s ELECTRICAT NFWson mumcipal
ownership of lighung plants, have exated adverse comment
from the daily press advocating a city plant for Toranto.  T'he
gist of their criticisms is a sneer at what they are pleased to
call our “time worn argument ” that a large civic corporation in
this country cannot be trusted to carry on business as economi-
cally and efficiently as a private company  That this truth is old
enhances the discredit it casts upon the system of municipal
government in the large towns of this country and continent.  1f
itis old there is the greater need that it should be refuted by
facts, and bLelore asking for new opportunitics to do this, it is
incumbent on the civic representatives to use those alrcady af-
forded them. Let them put their house in order and make
a creditable record with what has been given them before they
ask for more. s the history of the ‘Toronto Waterworks onc to
inspire confidence in our civic government?  And how are we to
belicve that this history will not repeat itself, when at the present
moment with our comparatively excellent Council, we see it sound
and practical scheme for immediate relic! by a tunnel to the
island, blacked Ly a taction of aldermen who want to wait ten
years longer and pay twenty times the money to get less pure
water from Lake Simcoe in the end.  Granted that the actual
operation of civic waterworks, clectric light and sinular plants is
in charge of the permanent officials, one of the most important
of wham is the City Engincer, and that the present mcumbent
of that office is thoroughly capable and trustworthy  so also
have been some of his predecessors, and there's the rub.  How
many city engineers has Toronto had in the last ten years?
We do not suppaose that the most enthusiastic civic advocates
will claim better business management by the city than by a
private company whose cxistence depends on good manage-
ment ; and the plain trath of the matier is that with equally
good management the city of Toronto would at hest have just
this one advantage in the competition, that it need only pay 4 -
dividends (in the form of interest on debentures) against § £ on
the same capital that would be required from a private corpora-
tion. And, with such a narrow margin for competition, what man
in his senses would invest in a business corporation which, like
the city, changes its directors once a year and its manager every
two or three years 2 In private life we don’t entrust our money
to a concern whose directors have shown themselves capable
of dallying with a so-called engineering project to shunt Niagara
Fulls by emptying the Georgian Bay into Toronto Harbor.

Ax English Royal Commission to inquire into the subject of
“ Electrical Cominunication with Lighthonses and Light Ves-
sels,” has recently issund its second 1eport, which gives as an
appendix a sub-report by Sir Edward Birbeck, who visited Can-
ada and the United States to see what had been done on the
subject in America.  He speaks in very high terms of the com-
plete and efficient systemn of telagraphic communication with
Canadian lighthouses, but adds that the question ! able com-
munication with Canadian light vessels has not been taken in
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hand owing to the necessity of moving many of them from their
stations dunny the winter on account of the ice.  Cable connec
tion to a lightship is a difficult and costly matter at best, as the
sea end of the cable must be sccurely anchored and provided
with a wateright service, kept clear of the sea bottom, to allow
the lightship to swing at its moonngs.  lce and the necessity of
moving the vessel would add greatly mcreased if not insuperable
difficulties to direct cable connect-on.  As a means of ithing this
gap m the otherwise very perfect Canadian system of hghthouse
communiation, recent experiments on imdirect ot andactine eled
tne signalling are of special interest to us i Canada. (1 is now
some years since Edison brought out s method of electnical
communication by electrostauce induction without metallic con
nection, and apphed it to transnutting stgnals, between amoving
train and the ordinary telegraph wires runming  beside the
track.  Itas a fanuhar fact that when o condenser of suffivient
capacty 1s interposed in 2 line conveying a pulsatiy or alter-
natmg current, such as a telephonic current, the current s per-
fectly transmitted by clectrostatic mduction in the condenser, m
spite of the apen aircuit.  Edison simply increased the distance
between the plates of the condenser.  In the case of the moving
train the un roofing of the car was one pliate, and the wire beside
the track the other plate. A conducting sheet hung between
the masts of a vessel would enable it 10 signal to another vessel
stmilarly equipped, or to the Land of a like conducting sheet
were crected on the shore.  in the recent eaperiments referred
to, clectromagnetic induction is employed, and clectnical enerpy
transintted between two separated wires on the same principle
as in a Ruhmkorft col or an ordinary alternating  current con-
verter ; the only difference bemny that the primary and sccond-
ary wires are separated by hundreds of feet instead of by frac-
tionsof an mch.  Mr. Preece has been cyperimenting between
two parallel lines of wire, and Mr. Stevenson between twao coils,
A tral system of the coil vanety 1s bemy put up te establish
communication between the North Unst lighthouse and the
shore, half a nule distant.  For lightships the method would be
to lay out from shote a cable, and coil it an the sca bottomn a
aircle of large enough diameter that the lightship swinging at ats
moonngs may always be within the circle, the second coil bernyg
on board the vessel itself.

MUNICIPAL LIGHTING.

ELSEWHERE in this issuc we print the report of Secretary
McGowan of the Toronto Fire and Light Department on the
probable cost of operatng a municipal lighting plant. It ap.
pears that City Engincer Keating was requested to make the
cstumate i the first place, and did so.  But having had no ex
penence i eleanc Lizhung he had to depend for his informa-
tion, as s usual in such cases, on parties whose interest it was
to have a city plant established regardiess of what it might after-
wards cost to maintamn.  The matter properly belonged to the
Faze and Light Depanment, so as there was some doubt as to
the correctness of the Engmeer’s figures, Mr. McGowan was in-
structed to report on the estumate.  1tis fortunate for both the
1apayers and clectne light companies that Mr. McGowan, who
has had . hary e of the city hghuing for ten years past, is both an
cxpert in those matters, and also an honest and fearless man
who s prepared to do lus whote duty reganiless of aldermanic
interference or adverse cnncism of the press.  We leave it to
any of our practical readers to say whether the esumate is not a
fair ane, and thotoughly within the mark for a municipal plant.
The wages are based upon what the city 1s now paymy for s
lar kinds of labor, and the number of ecmployees on what would
be necessany for a plant run by a pnvate company, to say noth-
mg of the extra cost that would be entailed by pitchforking into
office the numberless parasites that it seems to be necessary
shall alnays feed on the body pahitic. The cost of 2000 candle
power hights as supplied by the Toronto Electnic laght Com
pany 1s $108 per year for 1000 hights ; Mr. McGowan's estimate
ts $103 835 each for 1300 hights.  There 1s not an clectnic hght
company i existence who would not willingly take for their pay
the actual cost pnce to 1t =u mumapabty, being content to take
for thair profit the difference between skillful, independent and
economical mmanagement and the cormupt and extravagant meth.
ods of the average ward politiian.  The item in Mr. Mctiowan's
estimate that has vrovoked the most apposition 1s the amount
for taxes.  The :mate socialist says : ** What s the use of placing

this in  you can't tax civic property.” Certainly not, but you
can and will lose the amount which the electric companies
are now taxed if you destray their property ; and m all con-
saence, in Toronto that tax is lugh cnough.  There is another
item that the Secretary has omtted, which would also be a
proper charge agamst 4 municipal plant, and that is rebates
charged for lights out. It s unavoidable, even with the best
kaown appliances, that lights shoald sometimes fail.  Lightoing,
sleer storms, acadents to wites through crosses, ot from falling
trees, amd from numbietless other causes.  These, where asin the
case of Toronto, the policemen report the lights that are out,
amount (o quite an nem durag the course of a year.  Not only
would a mumapal plant lose the benefit of this, but the service
would not be as effective, there beng no incentive to attain per-
fection to save this item of expense. It s evident to those who
peruse the City Engincer’s estimate that, from the entire owis
s1on of important tems of eapense, such as globes, ¢, that it
15 not o rehable one, and should therefore give place to the more
thorough one of the Fire Department Secretary.  We commend
with much pleasure the study of the report to our electrical
friends, and to politicians afilicted with the prevaihng ciaze for
mumcipial ownership.

CANADIAN ELECTRICAL ASSOCIATION.

A WELL attended mecting of the Executive Committee of the
above Association was held in Toronto on June 25th,  Several
new members were clected.  Some cight or nine gentlemen
prominent in electrical circles have consented to  prepare
p.-pers of mterest to students and workers in the various de-
partments of the electrical field, for the annual meeting to be
held i Montreal in September.  The eaact date of the conven-
tion will be fived shortly. It will probably be between
the 20th and 3oth of September.  The mecetings will be held in
the Mechanics® Institute, will occupy three days, and promise
to be very full of interest. A commitiee was appointed, com-
pnsing chicfly memders of ghe Eaccutive resident in Montreal,
to further the arrangements.  The Eaccutive expect to be able
to secuie from the sailways such favorable transportauion rates
as will enable a lurie proportion of the members of the Associa-
tion from Ontario to attend the convention.  An invitation has
been entended by the authorities of McGill University for the
Association to visit and inspect that celebrited institution. A
dnive to the summit of Mount Royal, a run down the Lachine
Rapds, a visit to the Montreal Street Rulway Compiny's power
station, a trip over the Montreal Island Railway, and other
forms of pleasant and profitable entertainment are being armng-
ed for. Ontanio members of the Association cannot do better
than postponc their holidays until the latter part of September,
and take n this convention 1in the commercial metropolis of
the Donunion, the people of which are certain to afford them a
wood time. ’

PRESCOTT ELECTRIC STATION.

The sicam enyine used in this power house is one of Polson’s
G5 h.p. When fist erected it was high pressure engine, but the
directors decided some tine ago to attach one of Northey &
Co.'s condensers, so now 1t 1s run as a low piessure enginc.
The addition of the condenser has increased the power from 15
to 20 , while 1t has reduced the censumption of coal abont 747.,
consequently the change has been a most satistactory and bene-
ficial one.

In the power house they have two Reliance dynamos—an arc
and incandescent. These dynamos are Easton's patent, and
were manufactured by the Rebance Co.. of Waterford, Ont.
The arc dynamo has been running six years, and in all that time
has not cost a cent for repairs.  The incandescent dynamo has
been sunming only five months ; of it fulfils what 1t promises
1t wall give as g:eat satisfaction as the arc dynamo has done.

The Company use alsn the Iiamond transformer, transforming
the current from 1000 to 100 volts,  The result is they can now
supply 100 ¢. p. reduced to 1000 . p., which under old circum-
stances could not be cffected without making a serics of 10
lamps.

Me. A H. Smuh. of l.ondon. Unt.. has been granted a ¢ anadian patent
for an improved trolkey amm, and the Bell Telephonce Ca. the extension of
a patent for connect:on devices fus clectne circunts,
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REPORT ON COST OF CONSTRUCTION AND MAINTEN-
ANCE OF A MUNICIPAL ELECTRIC LIGHTING
PLANT FOR TORONTO,

FIKh DEPARIMANT SECRETARY & Ot
Toronto. June a3rd, 1894,
To the Chasrman and Members of the Commattee on Lire and Light

GENTLEMEN, —~ 10 comphance with a resointion passed at the last mect-
ing of your Comumtiee ashing for a report un the estimate of the cost of
unstruction and mamtenance of an clectne ighting plant for the City as
submitied by the City Engincer, | beg to say that the time at my disposal
did not perit of miy getuny as much information 1n relation to the cost of
amstatlation of & plant as T desaed, stll frum the particulaes 1 have receved
I am of the opimon that an clectnic ighting plant of the capacity at present
required for our ity could be installed for the estunate submutted, viz,
$310.000, but suppasing the com exceeded the estumate by $25,000 1t
would not be i very sigrmticnt matter as it would be one of first cost only,

With regard 1o the cost of mantenance of plant as subnutted by the
Cuy Engincer, 1 would say that from my expenience and knowledge of the
cost of operating a plant of the proposed dimensions, I am of the opinton
that it 1s constderably anderestmated, and beg to subnut the following asa
faur estimate of the annual cost ol upetaung and mamtadquny .

ANNUAL COST OF OFRRATING AND MAINTAINING STATION,

1 supenntendent........ ..., . e $ 2,500 vO
t chief eogueer, . | e .e 2,000 00
2ASMStANL COQINCETS. . ... ... .. . ..., 2, 00
1 electncian ... . 1,500 00O
20llers........ e e e e e . 1200 00
a2dynamo tenders.............. . Cee e e e 1,500 OO
tdymamoclener ...... .. . ... 00
gficemen. ...l . 2,800 o0
1 helper . . 500 00
20 tnimimers. including two spare Wt $350 per annum . . 11,000 00
7 inspectors, at $650 per annum. . ... .. . v+ . 4,200 00
1t foreman of tnmmers and inspectors .. ..., . cenae 0o
t horse, wagon and driver for lamp department, and keep
ofhorse....... e e tieeeiiaeeeeen 975 o0
shnemen.. ..ot elh L il e 3,000 00
1 team horses, wagon, barress and heep of horse for pole
and linework ... L.L....l.. L . 1,000 00
tclerk .. Lol e e el e e 800 oo
1 storckeeper. ... . e et iee i e 800 00
enmchmiqs ........................ i e e el eve.. 2,100 00
Matenials for repurs 10 lamps, dynamos, cngines and
bolers... ... ..., ... Ciiieees 3,000 0O
Maintenance and renewal of tools and miplements for re-
pair shop and hineten e 500 0O
G'obes for anps 1.930 00
Col ... .. ..., 39.420 00
Cathons .. .................. 14.235 00
Oil. waste, etc. . . 2,000 00
Interest and deprecia 10n... ... ... ieiieieiienn. «et.. 33,020 0O
Insurance on say $140,000.... ......... iih e vesee.. 2,100 0O
Taxes on assessment of say $100,000 at 15 mulls on the dol-
lar on which a pnivate corporation would have to pay.. 1,500 00
$133.000 00

On the above tasis the cost for 1300 lamps would be $103.85 cach per
annum,

1f the cost of interest and depreciation, snsurance, taxes, water, etc.. is
added, the cont per lamp would be about $t70 per annun.

Respectfuliy subnutted.

R. J. McGOWAN,
Sccretary Fire Department.
§ ==
THE MARITIME PROVINCES.
(Coirespondence of the ErzcTxicar Nuus)

The prospectus of the East River Electric Co., lid., of Pictou county,
has just been issued.  The capital stock of the compuny 1s §30,000. ‘The
prospectus sets forth that the idea has been conceived of supplying the res
dents of New Glasgow, Stellartan, Westville and Feronit with clectne hght
produced by water power.  With this object in view, the west branch of the
East river has beer examined by reliable engineers, who report that at the
dniest scason of the year 200 h. p may be developed by means of a dam 30
feet igh, located about 500 yards helow the willage of Hopewell, and
further, that should more power be required in future, another dam may be
built further down stream, from which the same flow of water may be used
agan, thus assumeng a totai of at least 300 h. p, available, 10 say nothing of
existing dams at Hopewell and Eurcka, which may be acquired if the protis
of the undertaking are foeund 10 warrant it. A pronunent clectncian has
been consulted, and his report 1s that 200 h, p. will sucerssfully operate
2300 tncandescent lamps at the distance of New Glasgow from Hopewcll,
With this assurance careful estimates of the cost of constructing and oper-
aung the required plant have been prepared, and the result is so encourag-
g that it 1s propo<ed to organize the East River Electric Co,, 1ad., for the
purpase of developing the scheme. It is estimatad that the cust of con-
sifucung and operating the works will amount to $25,000. The esumaied
Rross revenue from 2000 Lights at x&ccms per aught s $gooo.  The running
expenses are placed at $3.500. which would leave a net revenue of §5.500,
equivalent, the prospectus s1ys, 10 10 Per cent. 00 $30,000 antd a surplus of
$2500 to be used in extending the business.

usiness men, both in 8¢, Stephen and Calars are seniously inconvemenced
1n thair relations with each other because they have nu ctficient telephione
service.  The system which s 1n use ts only an an apology for a service, and
a very poor apology at that. It is generally admitted that a irst class ser
vice would become popular in both these towns. and if one were o judge
from what the husiness men say. the telephone would be about as goot an
mvestment as the capitalist could find for his money. The New Brunswick
‘Telephone Co., reahzing the great want of the people 1a this line, and the
Giek! open to them, have made a propasition to the people of St. Stephen
and Calaws, in which the company name the rates and condit:ons under
which they will tnnld the line.  The offer has been  favorably considered by
a commtiee representing the aitizens of both towns.  The Hoard of Trade
at its last mecting conndered the proposition of the company. At present
there are not more than half a doz~n teicphone subiscribers 1 aither of the
towns mentioned. It os the intention of the citizens. however, 10 possess
themsclves of a Line that shall be first class 1n every patticular. They think
that with such commumcation Ixuness will be greatly facilitated.

Calais will very soon have an clectnie railway. A lame crownd of men
have been at work apon it for several weeks and have pushed everything
along rapudly. In a fow days the work of laying the rale will have been
finished. The poles are now being set for the wires.  There was a steike

among the laborers last week, but the viwcancies were soon hiled and the
work went on the same as wsual.  Lhe cars andl be ught up to date o the
manner of construcuion,

A petition 1s bemng circulated and extenstvely signed by nepayers of Sum.
mersude, P B L, asking the counuib to have an electrae hght plant putan
operation it that town,  Sumnienside s without any doubt greatly in need
of electne hight  Wiath otie exception 1t 15 the Largest town on the island,
and the manner 1 which ats streets are now highted s certanly away belind
the age,  The majonity of the citizens seem to be fully ahive to the unpor.
tance of the scheme, and 1t s believed the council will accede to ther washes
and order that an clectnie plant be placed in operation,

CANADIAN ASSOéfATION OF STATIONARY ENGINEERS.

Note. —Secretanesof the varous Asviations are requested to forward to us matter
for publication 1 this Department not later than the 2uth of each month

ORGANIZATION OF AN ASSMKIATION AT PETERBOROUGH, ONT,

149 Borden St., Toronto, June 13th, 18y4.
Editor FLverricar Nxws,

SiR, The members of the C. AL S.E. will be pleased to learn
that another addition has been made to the order. “The new As
sociation will be known as Peterborough No. 13 C. ALS K. ‘The
organization took plice on June 13thin the Sons of England Hall,
There are two halls, a large mam ball and a small one- the lat-
ter has been engaged for the meetings of the new Association.

About fiftcen engineers were on hand, when the President
Bro. S. Potter, chief engineer Canadian General Electnic Co,,
called the meeting to order, and asked the writer to tuke the
~hair and proceed with the orgamzation.

After the officers were elected they were duly installed in theis
respective positions, and then the mewmbers were called in for
itiation.  President Potter then called on the writer to address
the members on the iums aud objects of the C. A. S. E., which
he did to the best of his ability, telling of the good which had
been done by the Association, advising them to purchase a black
bouard and question box, and to encourage the discussion of all
matters in which engineers were interested.  The attitude of the
C.A.S.E. towards our employers was also touched on, and met
with the hearty approbation of all present, as it must always do
with all fair minded men.  President Potter then took the tloor
and addressed the members in a neat and picasant speech,
during which he asked each individual member to do his utmost
to make No. 14 onc of the most useful Associations n Canada.
He trusted that every member would mitke it a point to bring
up some subject for discussion, and that they would never hesi-
1ate to eapress their opinions, as all were there to learn, and he
knew of no better way for engineers to become educated than
for them to meet together for mutual mprovement and discus-
sion of subjects relating to the duties of an engineer in his cvery
day work.  Bro. Potier expressed the opinion that No. 14 would
never probably exceed 20 or 235 in membership, but he beheved
it would prove to be a staunch and useful Assoaation, and he
hoped a credit to the C.AL S, E.

Vice-Pres. Robison and Bro. Thos. Duncan followed and
erpressed their determination to make the Asseciation i success.
Bro. Duncan was atone time a manne engineer, a pood anth-
metician, and willing to give lis knowledge to the Association.

Scveral other members expressed then detcrnunation to work
hard to make the new Association i success.

The officers of No 14 are. Presudent, S, Potter, vice-press
dent, C. Robison : treasuter, W. Hunt ; conductor, W Taylar ;
doorkeeper, John Morency ; trusices, Wm. Wilson, Thos.
Duncan, J. F. Smart ; Secretary, \W. Sharp, «engincer steam
laundry), Chatlotte street. The Association will meet in the
Sons of Eagland Hall, on the 20d and  gth Wednesday of cach
month.  The members of No. 14 will be pleased to hear from
all other branches, and papers on any subjects will be thank-
fully recewved.

This Assodation has made a good sart, and judiing from
the sincenty and intelligence of the members it will be one of
the most useful and progressie branches in the ovince.

Allwr sbers of the Co AL S K wall wish Peterborough Na. 14
long fe  .d success in helping 1o cducate the enpincers of
Canada,  a correct understanding of steam and s apphoation
to power. Yours very truly,

ArnLkl E EDRINS
Prov. Dept., Ontano.
HAMILTON, No, 2,

On Friday evening, June 15th, Hamilton No 2, eledted ther
officers for the cnsmng term as follows. Joseph langdon,
president; Peter Bailey, vice-president : W, Notns, corres-
ponding secretary ; A, Nash, finanaial secretary : Wm, Nash,
treasurer ; Thos. Carter, conductor ; Win. Stevens, doarkeeper,
Peter Statt, Rabeit Mackie, Andrew Rabb, trustees.

Durning the cvening an impontant discussion took place on
the power of heat when apphied to water.  The subject was -
troduccd by Bro. Wickens, of Taronto Na. 1, who handled
in a very able manner.

Mr J. J. York, Exccutive Secretary, has obtained a first
class ceruficate under the Ontano Engmeens' Act.

Dunng a recent visit to Maontreal, Mre. A, E. Edkins passed
the requued caammation and recened a Buler Inspertors
certificate under 37 Vi, Chap 30, an Adt of the Quebee Lejs-
lature respecting steam boilers and motine power in mdustial
establishments.
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OUTFIT OF APPARATUS FOR STUDENTS OF ELECTRICITY.

1 he staff of matructors of the' ' Ins tute for Home Study of Electricity,”
conducted by The Scaentific Machiunst ¢ 0., of Cleveland, O., have de
signed an outfit of apparatus for their students, patcots on most of wiuch
ate pending.  Descuptions and dlusirations of these are here presenterd,

DESCRICTION OF DYNAMO AN MUTUR,
This machime is of the won-clad type, with poles projecting radally to-
wards the centre.
It as fitteed warh self oiling beartngs of ample size, adjustable Lrush holder,
WO se1s O copper trushies and 33 i every respect & practical machine.  In
adidition to the machune, as above, there are sent four sulated nings which

The volts und current produced by a winding of various sizes of wire is
also given.  More can be learned about the volts und current produced by
a dynamo by making the changes required to transform this machine than
in any other way.

Our students requere this unwound.  The expenicnce gained i winding
and connecting, which 1s n part of our course, 18 1mnvaluable.

Some suggestions for an tnexpensive foot-poscr device will be sent with
every maclune, for those who have no power with which to dnive o dynamo,

DESCRIFTION OF COMRINATION MKASURING INSTRUMENT.

In this instrumient an annealed soft iron core is dmwn into a magnetic
field obhyguely.  To accomphsh th s the spoul un wh ch the cuils are wound
15 made with an oblong opeminge the height of which s four or five tumes its
breadth,  This ullows the core the necessary freedom of
motion. By the proper adjustinents the direct reading

scales can be made quite unifoun from one cnd to the
ather. It will be seen that there are no muluplying
devices to get out of order, the only tmotiun by the
movement of the core and pointer on their support,
The wstrument 1s wound with two cails, oue of fine
wire and the other, of coarse.

e coarse wire 1s connected tctween the two large
ternunals and the small wue Letween the stall binding
post and the large vne nest to . Phe fuir seales are
obtmned from the two coils 1n this manner.

1. The ammeter scale 15 calibratedd wnh a Weston
ammeter in series with the coarse wire coil.

2. {he voltmeter seade 1s cahibrated with a Weston
volircter in paratlel with the fine wire coil,

3. From the known resistance of the fine wire coil and
the volts at its terminals the fractional part of an ampere
1n the fine wire coit 1s found and given on the scale of
milh-amperes, .

4. Both coils are connected to the circunt at the same
time, a wire from onc side being lead 1o the middle
binding post, the current then tlows through the coarse
wire coil to the lamps and to the other side of the cir
cuit. Another wire from the small binding post 1s carnied
10 the other side of the circuit so that the fine wire coilis
in parallel with the coarse wire cotl and the lamps, and
18 subsject to the same voltuge us the lumps.  Both 1he
fine and coarse wire coils tend to draw 1n the ifon core
and by proper cahibration the watts are read.

Grawity 1s the force opposing the magnetc pull, and i
setung up the mstruaent cxee must ve ased thar the
pointer stands at O.

REFLECTING GAl \ ANOMETER,

The galvanometer oftered herein 1s an astatc nstrn
ment witha resistance tn the cuils of about § ohm. and
may be called a reflecung galvanonicter of luw resis.

SONLeN AMNIL J2 RAFPIIMONTI AL Y 1
2N COLLYLEN,

ey be sacuted and wonnatad to the cummutator for alternating current
worthing. By the use of only one size of wire on field and armature, the
machine s vataliy cunoceted, foll detads of which occur 1n the course, as
follows

1. A~ atuur puic shunt wound dynano deliseting duect cusrent at con
stant potential ~two brushes only,

2. As a fuut.puie compound wound dynamo arranged so that the voltage
fises as the load s increase] —two brushes only.

3 Asa senies four-pole dynamo—tuo brushics only

4- By changag the cunacctiuns ot the armature Bobinns to the commuta
tur. we may cause the machine 1o furnsh twice the current at § the voltage,
Cunnectal o thss way the machine will ojerate as a four pole shunt wouad
dynamo geing ditect cutrent at constant voltage  four brnushes.

& ‘vl as seties dynamo giving twice the current at hadf the voltage—
four brushes.

& As a four pule shunt wound motor running at constant speed corres.
ponding to casc 1.

7 As Ao pole compound woin g motor where the speed will drop when
the load conies on, corresponding to case .

8. As a fous.po’c compound wound motor where the speed rises when the
load comes on. cotfesponding: 1¢ a vanaton of case 2.

9. Ax a four.pwil~ sencs motor, comrrsponding 10 ¢ase 5

10 By changing the connection and using four Lrus. o8 we Ret a four.
pole motor runn:ing at tw oc the speed it did belore chany ng and running
at doubile sperd and powcer cotresponding to case ¢

11. As a fou.pole series notor oprrating at twice the spee? 1t did before
the change cotresponding to case § was made,

12 Bfore semanding the armatuie we have A two pole shu o dynamo.

13 Connyponding 10 12 we have a lipalar shunt motor.

13 A tupolar senes dynanio

15 A tupolar senies mator.

In all the atwve cwes the machines are sclf-exated and a large number
ot changes could be made by varous comtananons with scparately exated
tickds, a number of which are outhined as follows

16 By the use of two of the aulated rings we may have a four-pole al.
ternating curtent ungle phase dinamo.

17 Comaponding 10 this we have a four pole single phase synchronous
mons

18 By changing the armature winding again we may have a two-pole
anple-phase alternating current danamo.

1y, And cawtesponding 1o thisa two-pale singlephaw synchronous motor

2. Ry the use of four of the nings we may hasve a two phase four pole
alternaning current dinamao,

21, By an adjustment of the rings a four-pole thiee-phiase aliernating cur-
rent dynamo s procaied.

23. ¢ otteIponding 10 (ase 20 we have a tno-phase alternaung current
motor

24 Cantesponding to <case 21 we have a three phase alternating current
motot

a3 By the uce of the two pole armature ninding we may gt a two-phase
two pole alicrnating current dynama.

25 Also a three-phase twn-poie altermating current dynanwe

In all cavey when the machine 13 used as an altetnating  cwrent dynamo
ot motor the fields wdl have to be wparately exated.  The armature and
field coils wanding mas bie made with lamoer or smaller wire than s rent
with the machines 30 23 to emplov higher a2 lower voltages and more or
lsscuntent The machine o very well adap'ed for & two or four pole
nater.  1n conncction with the machine, instruction o agrams of Scld and
armature windingy and cuntections are gived whach make possiie the
abave mnentiobal sanations,

INSAMG AND MOTUR, FOR STLDENTS, SLHOGLS

tance. It is adapted for the detection and measure-
ment of low clectromotive forers, and will be found of
speaial use in the measurement of current produced Ly
thermai clectrical action and currents  produced by
snduction in the carth field. Itis cspeually adapted as galvanuincter n
use tn Wheatstone's bndge.

The piece is not highly fimished or polishedd, but has all the essential cle-
ments of instruments listed by Queen & Co., at $100.00. The lens which
15 adjustable 1s provided 10 concentrate the hght from the lamp upon a
hule revolving mirror.  The system to which the mirsor is attached 1s made
up of two small magnets. one inside the coil and one outside the coil, mag
netized to preciscly the same sirength and ngidity, attached to each other

Y

e e iy )2 g p e ——— T ¥
MR B

LINCIRLN-AMATUTZ AMIRER-VOLT-WATTURTRR.

and to the nureor, and held so that the north <eching pole of ane is in the
ame plane and night above the south-secking pole of the other magnet,
By this amangenient the system of the two magncts and nurror 13 not sub-
o1 to any directive tendency. when supported in a umform magactic ficld.
support consists of a s'agle salk Ktwe and there s an adjustment pro.
vided, so that the needics will swiag froe, when set en the coids. Htesalwnays
necessary to have the necdles hang paralle! to the direction in which the
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wire on the coils is wountl, when the needles iire at rest.  “Ihe same expen-
ments may be performed with s instrument, as can be performedd with
more eapeasive istrnments, 1t 1sin fact almost if not quite us delicate ns
a more expensive instrument,  For fustatice, a prece of German sitver and
iron wire can be connected 1o the ternimals of the instrument, and the june-
ton of the silver and wire heated between the finger and the thumb, when
sutficient curtent will be produced to give a deaided deflection,  Second A
coilt of wire two ot three wirns, 1 foot 1u dinmeter, can be made up, ard if
the Loil is reversed suddenly in the earth field, the induced carrent will give
i very decided detlection.

For expeniments in unipolar induction, this galvanometer can be used,
for currents which are one hundred tmes smaller than can be Jdetectad onn
calabrating cont of a1 Weston voltmeter,

o setting up the istrument, select 21 lamp of such height, that the lame
will be approxsmately at the same height, that the sror on the galvano.
meter and lens are. Lo get the best results the Lamp should be covered
with it un hood or round praste board box, with a hole cutn it, s0 us tv
allow a Len to strike the lene.  Flus beam will be fucused on the nurtor
by the lens and be retlected by the nurror on the sciven, or what answers
equally as well, the wlite wall ot the room. It will now be seen that if the
nror s moved ever so little, the spot of hight will be moved on the walla
considerabie distance,

Two spots are provided 10 the mstrument so that no Mmure thn a certan
deflection can be obtained.

In order to get the instrumient as delicately adjusted as pessible, a magnet
should be 10 pluced 1 the neghborhood, that the length of the swing of the
two Bittle magnets and mirrer 1s as great as possible,

That is, f the ficld 1s adjusted, so that the time of the swing from one ¢x-
trem - to the other s § sec, the instrument s only one half as delicate as at
would be if the time of the swing was 1 sec.

For investigation of small clectro-motive forces. and for use as galvano-
meter on Wheatstone's bridge, this instruiment we believe will be unexcelled.
~—The ScrenTiFw Macustst Co., Cleveiand, O.

SOME DATA ON THE COST OF TELEPHONE WORK IN
. NEW YORK CITY.
Tur Metropolitan Telephone and Telegraph Company furnish
the following interesting information with regand to certain
features of their New

rack where they wmake therr union with the wares of the operat-
ing switchboard proper.  llis connecting rack s designed o0
allow of the junctions between the subscuibers' hnes and the
switchboard being terchanged whenever necessary, and gives
preat tlexibality i the apparently complhicated system of wires.

Special features of mterest are the generaty plant, wheio
current is produced for charging the switchboard transmitters
and for ringing the subscribers’ bells, the desw of the ** wire
chief™ is provided with the apparatus for testing the subscnibers
hnes and lotatmg “troubles ;. the desks of the momtor and
exchange manager, ate equipped with lines  runnmy to all
parts of the switchboard to enable proper supervision of the ap-
eration to be maintained.,

The telephone system of New York City consists at present
of eight exchanges, cqupped with metalic cireat multuple
switchboards, having « total accommodation for 13,000 sub-
scribers, upwards of 9,600 subst nibers' stations, Suo pusate hine
stations, and 20,000 miles of underground wire.  The entire sys-
tem is constructed on a basis of eaclusive metalbhc arcmt work-
ing.  About sixty per cent. of the subscribers now have metallic
crcuit hnes and equpment, and the conversion from the old
style grounded lines o metallic Grcuits is pragressing with
preat rapidity.

With a metatlic cireuit line and office equipment a New Yok
telephone subscriber can talk fiom his own desk to any one ot
upwards of 100,000 telephane subscnbers i other aities, some
of them over a thousand miles distant.  The extraordmary de-
velopment of telephony in America is in suriking contrast
with the state of the art in Europe, where subsenibers can get
only local senvice for their own nstruments, and, to use a fong
distance line, must go to the teraunus of the hine, making an
appointment with the distant correspondent first by telegraph.

There are between 80,000 and yo,000 conversations by tele.
phone each day in New York City, and the average use of the

telephone by cach sub-

York ‘Tclephone  Sys-
tem and the DBroad
Street Exchange : -

The Broad Street Ex-
change, whith senes
the district bounded by
Wall street and Broad-
way from Wall street to
Battery, is the cighth
central of the New York
telephone sysiemn.  Itis
one of the four larger
offices which have been

lacedinfire proof build
ings specially construct-
ed to contamn telephone

centies  In every fea
ture it represents the
most wadern develop
ment of telephone enge-
neenny, and so rapd
has this development
been, that in no single
item of its cquipment
does the Broad Strect

senber s 16 Ianes dai
ly. Many busy subsenb-
ers use thewr telephones
from 100 10 200 times
dady

For the entine system
there are over goo lady
opesators.  About 230
are on dutv at theswitch-
haards at the same time.
The average number of
connections nuule daly
by cach operator 15 a
trifle under yoo. Atevery
exchange, «omlortable
sitting rooms, provided
with lockers, tea and
coffec urns, etc., are ¢
tiblished for the use of
the operators when not
on duty at the switch
board.

A pecuhar feature of
the daly business of a
telephone eaxchange s

Exchange resemble the
equipment of a tele-
phone exchange of four vears ago.

As an illustration of the continual reconstruction of a large
telephone plant that is rendered necessary by the constant im-
provements in apparatus and methods produced in response to
the continual demand of the public for increased telephone
facilitics and for perfect service, the Eighteenth street Exchange
is a case in poimt_ This cxchange was recently moved to a new
building, and to cfiect the removal an entirely new central oifice
cquipment wits constructed, and the cquipment of the old office,
which had been in service a fesw days more than four years was
abandoned and the gieater pan of it was sold as junk.

The Broad Streer Exchange at present supplies telephone
service to some 1,100 subscribers, all of whowm have been
transferred from the Cortland street office, waich, until lately,
scrved neatly 5,000 subscribers and was overcrowded.  The
ultimate capacity of the Broad street office is for 3,000 subscrib-
ers. It contains the last type of metallic circuit multiple switch-
hoard, a notable feature of which are the ingenious self-restoring
indicators. Thgse indicators return to their normal position
aatomatically, thus relieving the operator of two manual opera-
tions, and consequently quickening the service.

During the past year or two improved methods of construction
of lincs and the placing of undereround cables have been push-
ed with great vigor, resulting in the removal of old overhead
wires and their substitution by copper metallic circuits through-
out. In the Broad strect district few old sytle lines now exist,
and not x single wirc enters the exchange overhead.  All the
subscribers’ lines are brought into the building through the
basement in lead covered cables, cach containing fifty metallic
circuit conductors. At the ends of the cables the conductors
arc connected to lightaing arresters, which prevent dangerous
currcents from reaching the switchboard apparatas. The con
ductors next pass through a special switchboard or connecing

LINCOLN KEFLRCTING GALVANOMRTRK

its enormous tluctuation.
Although the service is
permancent, the greater
proportion of the twenty-four hours’ work 1s compressed nto
two periods of about two “ours cach. In order to cope with
these high pressure peniods without delay i the service the
entire plant and personnel of the systemn have to be organized
as if the whole of the day's work weic on the same planc.
Besides the operators there s at cach exchange a skilled force
of clectric wiremen constantly cngaged n making connections
and keeping all parts ot the plant i sufficient working order.
Nonc but skilled Iabour is employved in any part of the tele-
phonc system.

The working force needed to mantaun the telephone service
consists of about 1,000 persons, an average of one employce to
cvery mine subscnbers. The technical work is carnied on by
departments, each having a large force of men under a4 respon-
sible head.  Some idea of the amount of construction work done
can be gained from ...c fact that duning 1893 morc than 3,000
lines were built and an equal number of stanions cquipped, and
more than 2,000 disconnected and removed.

f—

AN cengincer observed his steam gauge indicating a higher
pressure than his safety valve spring was set for.  He slackened
the spring, but the gauge kept nsing and the steam did not blow
off. When the pressure rose to 200 pounds he became alarmed :
and as he could not stant the engine he started the injector and
opened the water blow-off cack.  The damper being closed, tlus
had the cffect to prevent further increase of pressure. On
examining the safety valve st appeared *hat the brass scat of the
calve was a bushing putinto an iron casting, that it had become
loose, and that the steam had pressed it up against the valve.
As the valve rose the seat followed it, and these could not have
been a release of steam until thebushing was pushed out of itshole.
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ELEGTRIC RAILWAY DEPARTMENT.

PORT ARTHUR ELECTRIC RAILWAY.

THr Port Aithur Electric Railway is the only street railway
in America thatis owned and operated by the town, and it is an
interesting experiment in municipal undertakings to see what
the outcome of this venture will be as fae as the feasibility of
towns aperating their own railways.

Vhen Fort William started to build up under the favorable
auspices of the Canadian Pacific Railway, better communication

trips in two hours, between six o’clock in the morning and wnid-
night. The average number of {)assengcrs carnied daly is about
one thousand, and however much the Fort William people may
have objected to the building of the railway at the start, they
find now that it is a great benefit as well as agreat convenience.

The power house is situated at Current river, about one and a
hall miles east of the eastern terminus of the railway, and at
present electricity is generated by stecam. However, on Current
river at this point, within 2000
feet, thete is a fall of 8o feet ;

Powgrr HOusK, PORT ARTHUR ELECTRIC RAILWAY, SHOWING WATER POWER AVAILARLE. .

was required between the twotowns., For years stages in winter
and steam fernes in summer, with probably three or four trips
per day, were found quite sufficient for ordinary local travel, and
people paid cheerfully twenty-five cents for the privilege of mak-
iny; the tnp either by wagon or boat. It was found that this
would not do for increased travel ; then the question was, what
would be the best method of itaproving it, and it was constdered
that as the enterpnse for some litle time would not be a paying
one, the proper method would be for the town of Port Arthur to
build the raudway snself, so that whatever little loss there might
be o operatng it, would be borne by all the taxpayers who were
benefitted.
The people originally voted seventy-five thousand dollars,
which 3t was considered at that time would be sufficient to com-
ete the railway, not only to
“ort William, but to West Fort

40 feet of this can be very
casily utilized at an expendi-
ture of some $20,000. That
would give ample power to
operate not only the railway
but an electric highting plant
as well, and it is expected
that the town will improve
the power, put in a hghting
plant, and operate both 1t
and the railway with the
wer there generated. This,
owever, will hardly be done
this year, and it may not be
done at all by the municipal-
ity, as the opinion of the
ratepayers at present is that
it would be better to get the
ratlway out of the arena_of
municipal politics by leasing
it for a term of years to some
company or individual who
would furnish a service equal
to that now fumished by the
town.

The system of operating
the railway is, that the re-
ceipts are paid over to the
town treasurer, who furnishes the conductors with tickets ;
the superintendent has charge of the opeiating department
and naintenance, and the general supervision of the whole
matter is under the control of the chairman of the Railway
Committee, wha likewise 1s responsible to the Council.

The railway in its entire length is abou: seven and six-tenth
miles. It starts at the Canadian Pacific Railway station in Port
Arthur, thence along Cumberland street, the main street of the
town, to Fort William road. When it reaches the Fort William
road the track is clevated, the same as an ordinary steam mil-
way, in order that there may be less trouble with snow in winter ;
this elevation continues until it reaches Simpson street, the
main street of Fort William, alang which it runs. From Fort
William to West Fort William the railway is laid along the

William.

However competent munict
palities may be to manage
monopolics, they were not so
competent to construct them,
and the moncy onginally voted
did notdo as much work as
nnght teasonably have been
expected.

After voung the money the
mast scnous guestion thar the
mumcipality then had to tackle
was the question of getting
into Fort Willum,  The people
of Fort Willkam thought that
the building aof the railway was
going 10 be to their detriment
rther than to their bencefit,
and lcgislation had to be
sccured. This. delayed the
completion of the milway a
{c:u'. The people of Fort

Vilham made 1t & sine qua
non that the milway should be
built not only to Fort William,
but thieugh to West Fon
William, and that the rates of
fare over the line fora con-
unuous tnp should not exceed 3 cents single fare, 6 tickets for 25
cents, § workmen's tukets for 23 cemts, 10 school children's
tickets for 25 cents.  Forty thousand dollars more was voted to
complete the rulway and 0 put it i first ddass shape.  This was
donc last October, and it has been continuously operated ever
since.

Dunng the winter scason a round trip an hour is made be-
tween Port Arthur and West Fort William, and in summer three

POXT ARTHUR ELRCTRIC RAILWAY, T1ROUGH PORT ARTHUR.

travelled highway, and it teiminates very close to the Cana-
dian Pacific and Port Arthur, Duluth and \Vestern Railway
stations.

The equipment consists of three Patterson & Corbin 18 ft.
vestibuled upholstered cars—electric head and interior lights ;
electnc bells and heaters ; Bennis trucks and elliptic spiings.
Two of the cars are equipped with two No. 14 20 H. p. Edison
motors to each car, and anc with one 30 H. r. No. 800 G. E. Co.
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motor. Thereis also ane 12 fi. flat car for freight and construc-
tion use.

‘The cars have averaged about 200 to 240 nules each per day,
and have been singularly exempt from any accident.

The car bam 1s 4 handsome structure 120X 30 feet, with
offices, repair shap an { storage rooms, space for 6 cars, electric
hghted, and situated in the centic of the town.

The power house is a frame structure 75x75. The engine is
a Wheelock 150 H. P. compound condensing, with boiler to suit
—all set on massive stone foundation—ihe whole work being
Iaid with Portland cement. The generator is the Edison 45,000
watts, No. 16,

The road is 4 ft. 83 in. gauge, 4o Ib. T rails (steel), with ties,
two foot centres, planked on each side of rail and well ballasted.
Two Johuston spring turnouts are used, also one patented rail-
way crossiny or diamond. In crossing the Port Arthur, Duluth
& Westein Rilway, a metallic telephone citcuit ¢onaects with
power house from Fort William terminus of line ; also turnouts
and car barn.

The overhead construction is of a very elegant and substantial
description, double poles being used through both towns, with
brackets on single between the towns. The trolley wire is No.
4 B. & §. hard drawn copper, the current being fed to it every
fifth pole (Goo feet) from a No. 1 insulated feed wire, Edison sys-
tem ; also a second feed wire, No. 00, is run direct from the
power house to a point about 25 the total length, where 1t feeds
dwrectly into other, all being well protected by 8 Watson light-
ning arresters,

QUESTIONS AND ANSWERS.

Edgar Carr, Electrician for the Brockville Light and Power
Co., writes : In this power house they have one Ball and one
Reliance machine. At

which would give out 1 horse-power for § hours continuously
would take the same size battery as required for 20 lamps for §
hours. (2} You could only do so by using a resistance i series
with the lamps or the motor in series with whichever of the two
needed the lowest volts, and varying the resistance to absorb
the difference between the volts required and volts given by the
dynamo.

SPARKS.

The courts have granted an onder for the winding up of the Toronto
and Richmond Hill Street Rinlway Company.

‘The Hamilton City Council will endeavor to compel the loctl Street
taulway Co. to put vestibules on their cars.

‘The name of the Moncton, N. B, Tramway Co. has been changed to
the Moncton Street Railway, teat and Power Co,

Experiments are being made at Hamilton, with the transuussion by
means of i third sail, instead of the overhead trolley, of electricity for street
railway purposes.

The Montreal Street Railway Co. are smd to have :n contemiplation the
erection of a large power house in the centre of the city, wath land suflicient
fur tracks and car barns.

On the 27th of June, conversation was successfully carned on between
london, Ont., and New York, over the new metallic circust recently coni-
pleted by the Bell Telephone Co.

In response to a petition from & number of aitizens, the Hamnlion Street
Railway Co huve consented to establish a lumted Sunday seevice I the
service can be made 1o pay, 1t will be continucd, but not otherwise,

The Council of Calgary have granted a five years contract for street
lighting to Mr. P. A, Prince.  The contractor agrees to furmsh twenty-five
1200 C. P. lamps at $7.00 per month each, with a discount of fifteen per
cent. for prompt payment.

The G. N. W. and C. P. R. Telegmph Companies are receiving well-
merted tpraite for the expedition with which the election returns were col.
lected from all parts of the Province. The returas from neatly all the
constituencies were in before 9:30 p.m.

The great chimney in con.
nection with  the ‘T'oronto

times the Reliance wotks
allrightat conmencement
of run, but after three or
four hours work, begins to
cut and spark. This can-
not be caused by unclean-
liness,as both commutator
and brushes are cleaned
and intently watched.
Sometimes the machine
runs all right for a week
or two, and then com-
mences to act as before
stated. This occurs when
bothmachines arerunning
atthesametime. The Re-
liance machine acts all
nght when run alone.
What is the cause of the
difficulty, and what the
remedy ?

ANSWER.~The Reli-
ance Electric Mfg. Co,
to whom we referverd the
above enquiry, write us
as follows :—Re Brock-
ville dynamo sparking,
you fauled to state whether
dynamoswere run insenes
or multiple ; we take it that the latter is the case, and each
dynamo is supplying a separate current. The trouble only
occurs when boith machines are running ; when run alone
the Reliance machine does its work properly; in this case it
muast be influenced in g me way by the other machine. It would
therefore appear that the machines were set 100 close together,
and that onc had a stronger field than the other, which would
have an influence over the weaker machine, and thercby distort
its ficld circuit, causing it 10 spark, or there might be a ground
between the line or machines in such a way as to cause an ex-
cessive currend to flow through the armature of the dynamo
complained of.

“W. N.,” Hamilton, Ont., wntes : Would you please answer
the following questions : (1.) \What size storage battery would 1
require to run 20 incandescent lamps with a voltage of 110 %
ampere per cach lamp, to run 5 hours? What would be the cost
of such a battery ?  Also how long would the same battery run
aanc-horse power wotor?  (2.) WoulG it be possible 1o regu-
late the voltage on the lamps separately while running lamp and
motor off the same dynamo at the same time and still retain the
proper voltage onthelamps ?  Please furnish rules and examples
with your answers to thesc questions, :

ANSWER.—(1) Storage battenies are rated in ampere-hour capa-
city per cell, and each cell, of the usual type, gives 2 volts. 20
lamps % ampere each take to amperes current ; to run them 3
hours would therefore tequire “350 ampere-hour” cells, and 35
such cells would be needed to give 110 volts. 50 ampere-hour
cclls would cost about $9.00 each. These smail sized cells are
relatively more costly, and you could, at less expense, use for 20
lamps of 1% amperes, and 4o volts each, a battery of twenty
150 ampere-hour cells, costing about $19.05 per ccll. A motor

PORT ARTHUR ELECTRIC RAILWAY—CONSTRUCTION BETWERN PORT ARTIIUR AND
Fort WiLLaaM,

Radway Company's power
house has  been  fimshed.
Preside-t McKenzie and
severat officets of the com-
pany acended 1o the top of
the chimney, a height of 375
fect, for the purpose of lay-
ing the finishing brick.

A franchise has been
granted to Messrs, legier
& Sons to build and operate
an clectrie street rilway,
and to supply hght, heat
and power in the oty of
Belleville, Ont. Construction
work will begin at once
and the roud 1s expected 10
be 0 operation by the end
of the year.

The loronto Railway Co.
express ther antention to
extend thew Minico line
westward 1o Oakville, and
possibly throngh to Hamil-
ton. Residemts along  the
foute: of the proposed exten.
sion are armnging for mcet-
ings to ascertin what
amount of financial support
could be sccured for the
project.

‘The London Street Raile
way Ca. 15 reportrd to have
made another offer to the City Conneil for the privilege of runming electric
cars over the sireets of that aty  The offer includes enght fares for a
quarter. ‘TTus 1s certainly a most hiberal offer, and one whica the Coutncit
would do well to accept.

As a 1esult of the recent amalgamation of the \Winnipeg Street Raulway
Co. with the Wingipeg Electric Street Ralway Co., the former company
are endeavonng to arnve at an understanding with the ¢ ounal regardimng
their proportion of taxauon for street pavements and the removal of their
horses from the strects.

Mr. Cunningham, chicf cagincer of the Montreal Strect Ralway Co.,
proposcs a system of detivery of mail matter to the ety subuths by means
of clectne mail cars, specially constructed forthe 1 arpose.  ‘the Postmaster
of Montreal is said to have approved of the idea, and the Government is
said 10 be willing to adopt the new method.

The Hamilton, Grimbsy and Beamsville Electric Railway Co.. are sull
having difficulty 1n sccuring right of way for their ine,  Some of the pro
perty owners along the route are evidently trying to force the company to
pay them an exorbitant price for thar land, Lut the courts are 1n some .
stances discounting the claims by 75 per cent. and upwasids.

The annual report of the Chaudiere Electric Laght Co. shows that thete
were installed during the last year, 8,000 bights, the company having in
operation a total of 26,000 lights, The following gentlemen were re-clected
directors of the company :—Messss. Brophy, Soper, McRae. Ahearn, Work-
man, R. & W. G. Hurdman, W. Scott and W. Hutchinson A dividend
of cight per cent. wac declared.

The recent meeting of the American Society of Mechameal Engincers in
Montreal, was one of much interest.  There were tetween two and threr
hundred of the membrers of the Assocition n attendance.  The papers and
discussions were of 3 most valuable character. As usual, the citizens of
Montreal tendered thar warmest hospitality to the visitors.  Addresses of
welcome were presented by the Canadian Socicty of Civil Enguneers, and the
Canadian Association of Stationary Engineers.

The illustrated article under the heading ** An aid in Eduating Motor-
men,” which appeared in the ELECTRICAL NEWS for June was copied from
the Street Ratway Review of Chicago, but thiough an oversight proper
credit was not given 10 that journal,

——
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CAR TEST.
By W F. MclL.AargN AnD ). HL MRIKLE, Ju,

On Monday, 26th March, we made a test of one of the cars
belonging to the Hamilton Street Railway €Co. We had a
speaal ear for the purpose, and Me. W, W, Dean, the clectrician,
acted as maotorman,

‘The results of the test are shown in the Wccompanying table.
The great bug-bear of car-testing is the accurate determination
of the speed.  This wias done as accurately as poss.ble by count-
ing poles passed in cach ten seconds during the run, poles being
spiced about 4o yds. apart.  Readings were taken every § secs
on the following instsuments ¢ it volt-meter between the tiolley
wire and rals, a volt-meter between the brashes of one of the
maotors, nd a mili-volt-meter, graduated in amperes and attach-
ed to the termimals of a 200-ampere shunt, which was connected
in the wmam trolley circuit.

Only those parts of the run where most reliable readings were
obtamed are shown in the table, average volts and amperes
beng used in the computations. The armature resistance is
.52 olins,  Knowing this we were able to calculate the drop in
the armature, and determined the counter c. m. f. by subtracting
this drop from the brush volts.  The 1atio of the counter . . f,
to the brush volts gives ns the motor cfficiency. The computa-
tion of traction cffost is based on the assumption that a pull of

THE CONSTRUCTION OF STREET CARS,

IN the construction of street railway cars it is desirable to em-
ploy the least amount of material, which will give the strength
required in the wotk for which it is intended. Any superfluous
weipht has not only its effect on the motve power, but an the
readbed as well, and consequently makes a difference in the
dividends at the end ot the year.

A recent article by john C. Henry, contains some very valu-
able matter on this subject, in which he says in substance : The
omnibus is constructed to shelter passengers and stand the vi-
brations incident to a rough road. They are built as commadi-
ous and light as possible. Sleeping cars are built tostand a
high speed, to roll over embiankments without breaking to
picces and to stand the kicks and jerks of a 1,000 horse powes
engine. The modern electric car is a_cross between the two.
In the construction of the street cars which are required to stop
and start frequently, to lift themselves up steep grides, 1 think
the Jines of the omnibus should be observed, more particularly
in the roof. If it is light, the walls and sides may alsobe. The
city of San Francisco leads the way in mechanical street car
traction. Their cars are admirably wdapted for clectric motors
and are known as combinations. The exrlier Luilt were re-
modcled horse cars.  The managers took the ordinary 14 foot
horse cars, removed the platformy and hood from one end and

: built a light 14 foot addi-
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20 lbs. per ton 15 required 10 keep the car moving at & uniform
speed on a level ; the necessary increase being added for
prades.  Let W = weight of car and passengers intons, and PP=
£ of urade.

‘Then traction effort = W x 204+ \V % 2000 x .’!’.. =\ x20(1+p)
00

For statting torque we use 70 1bs. per ton and have
W x 70+ \W x 2000 X if)lo=w (70+20p).

\We estimated the weight of the car and the passengers to be
5.6 tons,

‘The horse power eapended in moving the can is ¢

Traction cfiort x speed in ft. per min.
35000

The horse power supplicd being determined from the aniperes
and trolley volts, we get the car efficiency frum the 1atio of thesc
twa. ‘The total tarque on each armature is measured by half
the unction effmt multiplied by the rmdius of the arnature in
fect  This radis was .98 fi.

On 27th March we weighed the coal used during a 12 hour
run, and also read the ammeters every two nunutes during this
tume, and the volt-meter every ten minutes.  Theamount of car-
bon m the coal was alterwards determined by a chemical analy-
sis.  Thus, knowing the asnount of carbon supplied to the fur-
naccs, and assumng 14500 B. T. U. per lb. of carbon, we can
campute the horse-power supplied.  Taking average volts and
amperes, we get the electnical horse power gencrated. From
the mtio of these we determined the plant efficiency to be nearly
7 . From the mtio of the average trolley volts read on the car
test to the average volts read at the station, we determined the
line cfiiciency to be So . The average car efficiency being 367,
we pet about 2 for the efiiciency of the system.

The trolley on the car tested was not in very good shape and
the whee! ficquently came off the wire on curves. The large
staring curier’s shown on the table were abtained in starting
on cunes, and though these stops were acdudental, yet they
serve to show the danger of stopping a car on or at the begin-
nmng ot & cune.

the four wheeler referred to, and weighs nearly three and one-half
tons less. If the estimate 15 correct, that it takes two cents per
ton per mile to move this superfluous weight, and the mileage
is but 100 per day, there would bLe a direct saving of seven dol-
lars per day, which, multiplied by the number of cars and the
average number of runs for a year, would make a large amount,
representing the difference in the earnings of the road with the
two styles of cars.

A SHORT-LINE TELEPHONE,

‘The Rabbidge telephone has been brought before the English
public, according to London Lightning. This telepbone, it ap-
pears, is designed for speaking over short lines, such as would
conncct the different rooms in a large warchouse or block of
buildings. The usual call bell is replaced by a small vibrating
reed in the receiver, which, when the circuit is closed, gives a
clear note, pleasanter than the sovnd of a bell. A small tube
containing mercury automatically changes the connections when
the instrument is inverted. This stops the sound and acknow-
ledges the call, which is made by removing a plug from one hole
to another. The act of inverting the instrument also tends to
prevent packing of the carbon granules in the transmiitter.  The
whole is so small that it can be conveniently screwed to the side
of a desk, thus saving the trouble of moving to an instrument
fixed to the wall.

By mcans of two telephones, one with a diapheagm, the other
without, the speed of machinery may be indicated at a distance.
The telephone without the diaphragm is placed with the pole of
its magnet very near the iron arms of a revolviny wheel, or it is
piaced near a wooden wheel carrying a number of armatures.
As the wheel revolves, the arms or annatures in passing the pole
of the telephone produce chanses of magnetism which induce
clectric pulsations in the winding of the telephone magnet.
These electric pulsations affect the strength of the mnagnet of the
distant telephone, thus causing the diaphragm to vibrate, pro-
ducing in the telephone a musical sound, the vitch of which de-
pends an the spred of the machinery. The pitch being ascer
tained by comparison with a pitch pipe or similar instrument,
the speed is found By a very simple c:cml:uion.
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Eleetric Mining Locomotives, Hoists, Pumps,
and Mining Supplies.

Electric Railway Motors and Supplies
Electric Power Transmission Apparatus.
Arc Lighting Apparatus.

Alternating Current Incandescent Lighting
Apparatus.

Continuous Current Incandescent Lighting
Apparatus.

Generators for Lighting or Power Circuits
connected direct to Engine Shafts.
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SPARKS.

Mr Herman Bunker, of Bame, Ont, has been gmnted 8 United States
patent on a clutch pulley.

The purchasc of an electric light plant is under consideration by the
Counail of the Town of Kamloops, B, C.

‘The wllage Council of Streetswille, Ont., have given a contract to the
Reliance Mfg. Co., for six arc hghts.

A by-law will be subimtied to the ratepayers of Kincardine, Ont., on the
gth July, to authorize a loan of $10,000 for the purchase of an electric light
plant,

The fitst shipments of material for the aew switch-board for the Toronto
office of the Bell Telephione Co., have been receved frem the factory in
Montreal,

Acting 1n accondance with authenty conferred h{ Parliament, the Bell
Ielephone Co., have dectded to tnceease therr captial stock from $2,640,000
10 $3.108,000,

Ouing to certain municipal regulations, the Chambers Electric Light and
P'ower Co, of Truro N. &, have been compcelied to reduce the heght of
their building to one story.

Phe Physical JChenueal and Mathematical Section of the Royal Society of
Canada, has clected as its President, Me, B. ). Harington ; Vice-President,
Prof. H. C. Bovey, of McGill University ; Secretary, Mr. G. Devill.

The town Counci} of Orillia have nccepted the tender of the Canadian
General Electrie Co., for an incandescent hghting plant, at the price of
$9.450. and the tender of Goldie & McCutloch Co.. for steamn plant, at the
pnee of $2,750, ‘The acceptance of these tenders 1s made contingent on
the approval of the matepayers of a by.law approprating $13,000 for the
purchase.

The Queen Victona Nigara Falls Park Cominissioners have granted to
the Canadian Niagara Power Co., a tual franchise for the use of the
water power of the Niagara Falls on the Canadian side of the river, and
have formally siccepted the plans suhmitted by the Power Company for the
developmient ot the water power, The site for an immense stone power
house, silar in dimensiot:s to the one on the United States side of the
river, has been staked out on the side of the high bluff, under the Loretto
Convent and Carmelite Monastery. The construction of the tnlet canat,
wheel pit and tail.race tunnel will immediately comnienced. The com-
pany expect (0 be it a position a year hence to supply 15,000 i, b,

TRADE NOTES,

The Canada Coals & Railways Co.. Joggins Mines, N, 8., are putting in
a 300 horse-power Lancashire boiler, fitted with Galloway conical tubes. It
was built by the Robb Engineering Co., who have another of the same size
under constructoin for them.

The Johinston Electric Co, have opened offices at No. 34 York street,
Toronto, as clectrical contractors and dealers in electrical supphes.  Their
specialties are a new slow speed alternating current dynamo; a new arc
lamp for alternating circuits, operated with or without transfornier ; a new
automatic arc dynamo, direct constant current; railroad and stationary
motors.  Mr. W. A, Johnston, formetly manager of the Ball Electric Co.,
occupies a similar position with this new company.

The Bell Telephone Co'y

OF CANADA, LTD
MONTREAL

MANUPACTURKS AND IAS FOK SALR RVERY DXSCRIFTION OF

TELEPHONIC st ELECTRICAL APPARATUS
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Will also furnish tenders to Cittes, ‘Towns and Villages for Fixk ALAkm
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« 367 Aqueduct Street,

TORONTO:
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37 Temperance Street,

HAMILTON:
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OTTAWA ;
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Queen Street.

QUEBREC:
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PERSONAL.

At Corncll University, Commencetuent Day, June 2ist, the degree of
Mechanical Engineer was conferred on Messrs. W, F. Mclaren, Haniilton,
Ont., W, G. Krantz, Berlin, Ont.. and J. H. Meikle, Morrisburg, Ont.;
‘Thos. Hall, \Vashington, Ont., took the degree of Master of Mechamical
Engincering.

The Hamilton, Grimsby & Beamsville Electric Railway Co., have n‘)-
pointed W, A. Sweet as their chief engineer.  He contes to them highly
recommended, having been employed by the Hamilton Vinegar Works Co.

for the past four vears. He is President of Hamiiton Association No. 3,
. A. S, E., anda member of the Ontario Association of Stationary In-
gineers,

PUBLICATIONS.

With the June number the Arena opens its tenth volume, and 1s an es-
pecially notable issue, It contains over one hundred and seventy (170}
pages.

An amply illustrated character sketch of Lows Kossuth appears n the
May Review of Reviews. Besides portrits of Kossuth at varions stages in
his carcer, there are several reproductions of rare prints, representing battle
scenes in the Hungarian revolution, which were suppressed at the tune,

MONTREAL ELECTRIC CLUB.
The above Club, after having held a very successful series of
meetings throughout the winter, have adjourned for the summer

SPARKS.

A metallie crrcust I8 being constructed by the Varmouth, N. S, Telephone
Co.

Mr, Robt. Mamprize, of Wingham, will install an arc ighting plant at
Gudench,

Mr. G. K. Neshitt is instalhing additionatl clectrie plant in fus il at
Cowansville, Que.

‘I'he extension of the North American lelephone hine hetween Kingston
and Smith's Falls, has been completed.

Incotporation 1y being sought for by the Stanstead, Que,, Electnie Laght
Co.. with a capital siock of $25,000.

‘The mitepayets of Lontlon, Ont., are said 10 be in favor of accepting the
company's recent offer for the constenction of in electrie nulway,

I 'A by law will shortly be subimtted for the approval of the ratepayers of
Colhingwood, Ont., to anthonize the expemditure of $12,000 for the exten.
sion of the waterworks and clectric light systems,

The Bell ‘Felephone Company have commencet the construction of theie
undergrouna system at Ottawa, 18,000 feet of underground cable, and
19,000 feet of acrial cable, will be used.  As the result of the use of these
cables, the nutmber of overhead wires will be greatly reduced in the centrl
part of the aty,

‘The St, John Street Rumlway Co., has recently elected the following
officers:  Sir W C. Van Horne, presdent; Col. “Tucket and Messrs.
am=s Ross, H. P. Timmerman and H., H, MclLean, directors, Mr. I, A,
Vatren, sccretary-treastirer, and Mr. C. D). Jones supenntendent. 1t is
the intention to entirely re-construct and equip the new road with new

season. material.  ‘The work will be commenced at once,
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SPARKS.

The Brockwille Light & Power Co. ate applying for the contract to light
the aew asylum budding I thewr appheation 1s successful they will require
W new aliernator of at least 2000 hghts capacity.

The Government are said to be looking out for a suitable site on the
banks of the canal at Coranall for an electnic power station,  When they
have located one tenders will be required for the work.

The Rehance Electric Mfg, Co |, refernng to the paragraph 10 the recent
Issue of ‘TR NEws, winch stated that an clectrie plant was tequited at ‘1t
hury Centee, Ont, write that thus statement s incotrect, as they put 1n a
plant at that place 1n Decemtrer last.

10 1s protably not wadely known, says the N. Y, Electneal Review, that
only seven out of the 17 transatlantic wables are now in use 1o havinyg
given out fur vanous euses.  Estunating the cost of each cable at $3.000,-
©00, here 1s an irreclannable investinent ol $30,000,000 safely buried beneath
the ocean to i depth of from a few fathome to vver five miles,

There 1s one crudity about electncil work, says Power, which s pclh:lps
mwore a problem for the electncian than for the engineer, and yetit is of in.
terest from the power standpoint. A stx hundred horse-power engine, for
instance, 15 connected up to i six hundred horse-power genertor.  In case
of an overload the engine could run upto eight or nine hundred horse-power,
bt when the electnie foad mereases unduly the fuses Llow ot the citcunit
hreakers drop, and that umit 1s dead until matters can be readjusted. It s
as though a barler were fittedd with a fusible plug that would melt and put
the fire out when the pressure got above the allowable lumt,  Cannot there
be an electz.cal stfety valve which wall ‘m-vcnl « dypamo from (urnishing
over-much current without stopping it altogether 2

POSSIBILITIES OF SPEED BY STEAM.

IN his recent inaugural address, the president of the French
socicty of civil engineers, M. du Bosquet, pointed out that
express trains daily attain seventy-five miles an hour on down
grades, providing that such speeds are not dangerons.  But the
engines are not sufficiently powerful to maintam such speeds on
i level. A drawbar pull which would give seventy-five niles
an hour on a down grade of one in 200 would yive only fifty-
seven and a half miles on i level, and hirty-one and a fourth
miles on up prade of one in 200, A slight increase in the av-
erage speed greatly increases the power required.  1f 322 horse-
power willdraw a train at fifty miles an hour up an indine of onc
n 200, tor a speed of 125 miles 2,960 horse-power would be nec-
essary. High speeds, moreover, increase the weight of the
engines per horse-power, and there is a limit beyond which
the engines could not move themselves. At their maximum
power, the modern French locomotives weigh about 158 pounds
per indicated horse power; but a smiilar engine of 130 tons
genewating 2,000 horse-power, would be 1eqinzed to draw a train
of 100 tons up a slope of one wm 200. ‘The highest possible
speed for such an engine and train up the slope would be
cighty-seven and a half miles an hour, and for this the engine
would weigh 670 tons and would generate 8,932 indicated
horse-power.

STUDY ELECTRICITY AT HOME
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AHEARN & SOPER
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CANADIAN REPRESENTATIVES OF THE

- Westinchouse Ereetric & Mre. Go.

A 50
Slow Speed Slow Speed
Single and Direct Current
Multiphase Dynamos
Alternators | and Motors

Electric Railway Equipments Complete. Transformers.
Celebrated Shallenberger Electricity Meters.

Sawyer-#ian Stopper Lamps.

Ahearn Electric Heaters for Direct or Alternating Circuits.
Long Distance Power Transmission a Specialty.

NOTICE The Westinghouse Alternator is the only Alternator

of its type in which the Armature Coils are removable
and may be kept in stock. Coils are lathe wound, thereby securing

the highest insulation.  All armatures are iron clad.

FOR ESTIMATES AND FURTHER INFORMATION, ADDRESS

AHEARN & SOPER - OTTAWA
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G w HENDERS“N Manufacturer and Contractor ELE(}TR"}AL SUPPUES

..... ESTIMATES FURNISHED FOR. ...,

Wiring and Installing Complete Electric Plants

EXPERIMENTAL APPARATUS, MODELS, PATTERNS.
LIGHT MACHINERY AND COMMUTATORS,
ELECTRICAL APPARATUS OF A1 1 KINDS REPAIRED. 44 Bleury : Street .......

STORAGE BATTERIES, DOCTORS AND DENTISTS' KLECTRICAL

APPARATUS AND MACHINERY. (CORNER JURORS)

ELECTRIC AND (Gas FINTURES,

ELECTRIC FAN Motons. M O \I I R EA I
SOMOFF'S FANCY AND MINIATURE INCANDESCENT Lamps,

Asbestes Goods Steam Packings

LAMKIN PATENT

Cotton Waste Gaskets, &c., L£c.

LARGEST AND BEST ASSORTMENT 1IN CANADA,

Ganadnan Mmefai Wool Go., Lfd - 122 Bay Street, TORONTO.

LONDLQEOBIACHINEOIE‘QQJ‘ CoO.,

MANUFACTURERS OF

Machinist & Brass Finishers’ Tools

A. B. WILLYAMS, Gencral Aqent, TORONXTO, ONT.

It is no longer necessary to import Carbon Pcints.

THE PETERBOROUGH GARBON AND PORGELAIN GO.

. can furnish them equa to any In the world, as they are .
MANUFACTURERS OF

Carbon Pomts for all Systems of Arc Light, Battery Plates, Carbon Brushes,
AND ALL KINDS OF PORCELAIN FOR ELECTRIGAL AND HARDWARE LINES.
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THE BABCOCK & WILCOX

WATER TUBE STEAM BOILER

: IS NOW BUILT IN CANADA : :
Suitable for [all .purposes—;\h]ls. Electric Lighting and R:ulways. Heating, Etc
Ovwver 1,000,000 Horse Power in use

Send for ot boak, STEAM - Free on application. <« Full information and Estimates furnished

Head Office: £15 BOARD OF TRADE BUILDING, MONTREAL.

E. 6. FRENGH., : General Agent for Ganada
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