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TNC SMITH PREMIER TYPEWRITER, -

THE EDISON PHONOCRAPH,
AND THKIR 8UPPLIFS,

DEHSEKS s CABINETS.
HOLLAND BROS, & YOUNG,
s740 NOTRE DaME ST, - MONTREAL.

(ORRUGATER, F. E. Dixon & Co.

{LLUSTRATED CATALOCUE FREER !

METALLIC ROOFING C9'!

=== LEATHER BELTING

" FIRSTBROOK BROS.

King St. East, - TORONTO.
MAKUPACTURKES OF 70 KING STREET EAST, TORONTO.

TOFPINSG,

SIDE-BLOGKS HEADQUARTERS FOR
Aavo GROSS-ARMS.

ELECTRIC LICHT AND DYNAMO BELTING.
TEND RS WAN TED We have the following Leather Belts in use in the works of the

Toronto Electric Light Co. :—

MANUFACTURERS OF

A Wecekly, Journal of advance informa.
tion and public works.

One 36 inch belt g8 feet long.
One 36 inch belt 100 feet long.
One 36 inch belt 123 feet long.
One 38 inch belt 100, feet long.
One 24 inch belt 100 feet long.
And over 1500 feet of § inch belting,
All of the above belts are DOUBLE THICKNESS. The 38 inch
belt is the largest belt ever made in this Province.

The recognized medium for advertise.
ments for ‘Lenders.’

“CANADIAN CONTRACT RECORD
- . TORONTO. = -

13NV 43 INy

STEAM USERS

Desiring the gervices of COMPETIENT EN-
QINEFERS of any class, can obtain
sober, intellipent and reliadle We are prepared to furnish belts of any size, two or three ply,

o lying ¢
e oY aPPYng €0 up to 48 inches wide. Every belt fully guaranteed.

CANADIAN ASSOCIATION
STATIONARY ENCINEERS, © SEND FOR DISCOUNTS.

A. E. Eprixs, President, care Boiler Inspec- Dixon's Beliing Hand-Book mailed free on application.
2on & Insurance Co., “Toronto.

Jas. ROBERTSON, Secretary Montreal Branch,
1320 Mignonne Street, Monireal.

President, \V. F. HALL, Loxvox, ExG.
Napance Paper Co. PinLAbvELPHIA, U.S.

THERMOLYTIC FUEL COMPANY

NAPANEE, - CANAD,
MANUFACTURERS OF

F i “CORNELL-COODE” v

FOR STEAM BOILERS AND FURNACES,
giving more economical results than are obtained by natural draught
or any other system of using fuels.

Increased steaming capacity of boilers, Eronomy s combustion of coal, Easy work for
fireman, Simple in design ; Easily applicd 1o any boiler, Durable; Inexpensive.

CORRESPONDIENCE SOLICITED. SEND FOR CIRCULARS,

SPECIAL PULLEYS———_

ANWY DESIGIN OR SIZE .

=FQR ELEGTRIGAL PURPOSES

Our Pulley Is now In use In MOST PROMINENT STATIONS throughout United States and Canada.

SENDFOR ¢ DODGE, WOOD SPLIT PULLEY GO.,

' ESTIMATES. Office, 83 King Street West, TORONTO, ONT.
k.
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THOMSON - HOUSTON

INTERNATIONAL ELECTRIC CO,
BOSTON, MASS.

Hewby announe that ot s auw manufactaning and prepared to manafacture and sell under the vanious Letters Pateut of
Inventions now held or owned by the Company and through its Agents in Canada.

The Toronto Construction & Electrical Supply Co.

Offers for sale and solicits orders for the following apparatus :

Alternating Incandescent Dynamos, Motors, Railway Motors and Equipments,
Continuous Current Dynamos, Electric Reciprocating Drills,
Generators for transmission of power,  Arc Lighting Machines.

The above may be obtamed at reasonable prices by any person 1equiring them, from

THE TORONTO GONSTRUCTION & ELEGTRICAL SUPPLY COMPANY,

WHOSE HEADQUARTERS ARE AT

No. 63 to 60 FRONT STREET WEST, TORONTO.

KAY ELEGTRIC WORKS

NO. 263 JAMES ST. N. - HAMILTON, ONT.

MANUPFACTURERS OF

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS
IFrom 1-8 H. P, to 50 H. P.

ELECTRO FLATING MACHINES AND GENERAL  ELECTRICAL
APPLIANCES,  SPRCIAL ATTENTION 10 MILL
AND FACTORY LIGHTING.

ERRree ) £ e g WRITE FOR CIRCULARS.

e o TELEPHONES:

.. OUR SPECIALTY . ...

We manufaemre Telephones for
Main Lines, Local Exchanges,
and Warehouses.

Send for catalogue. price list and testimonials,

A SAMPLE LETTER:

BRESLAU. ONT,, May 10th, 18¢2.
T W NIESS Ls¢ Montreal,

DAk Sk, 1t picdsed to say that e 1o
phone  losttuments we buught frum yuu wc
giving cnuire satisfaction.  \We have now twenty
mne of your instruments on our line, an! lhry

{)«'1! tu winkh as sat sfactory as the Stan'ar3d

Yours truly,
ABR. S, CLEMNER.

Write us when yuu want anything electi !

Key Socketa, Magneto Rells,
Steitehes, Annunciators,
. o <~ . Cut-ouls, Rells,
We also manufacture Horse and Trail Cars Wire, Batteries,
® avvearnt S INTTTNT b FLamps. Push Buttons, &Le.,
of eve I'} (]L.SLI‘!])UOI]. Shades, Dynamos and Motors

PATTERSON & CORBIN | {‘ . W. NESS

L N
ST. CATH.LRINES, ONT. . °‘"';§§:;§',,‘:;,~'g3;‘;;,‘g* for 749 Craig Street, MONTREAL.
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VANCOUVER AND NEW WESTMINSTER ELECTRIC
RAILROAD.,

In October of last year the Vancouver & New Westmnster
Flectnie Rmlroad was opened for traffic between these two
attes, as well as a general service in the caty of New West-
mnster.

The miaun hne, which s fifteen miles long, passes through for
the greater pirt, an inmmense forest of cedar and Douglas fir,

seen, viz,, that itas along way too large for the present plant,
is beautifully finished in pine, the floor, walls and roof being
nicely stained and varnished, which makes 1t look in every way,
asuperion place and is besides, easily kept clean and ia order.
The plant consists of 3 steel boilers of 8o h. p., two Leonard
Ball tandem compound engines of 125 indicated horse power
each, two upright tubular heaters and two Worthington duples
pumps of ample capacity to feed the boilers and for a fire service,

VANCOUVER AND NEW WESIMINSTER ELECTRIC RAILROAD POWER HOUsE.

wmich had to be cleared far chough with § crossings to prevent
any danger from falling trees, 1s a single track and is Iaid with
do Ib. T rails, ties being lawd two -feet between centres. The
over-head hine 1s of the single bracket constiuction, except when
1t comes into town, when the usual double pole is used.

The road at present runs over sotne very hilly country and has
some very quick curves, with grades of over 10, on the curves,
which have a radius of 35 ft. in some cases, which makes it
rather hard to operate.  Notwithstanding this fact it is being
very successfully operated.

The power house and car barn 1s situated nine miles from
\ancouver, as is aiso a hotel for the men, and cottages for the
supenintendent and cluef engineer. It s built entirely of wood,
covered with crrrugated wron ; all the windows have folding
shutters covered likewise, as a prevention against fire. The
mtentor of the binlding, which, by the way, shows wisdom scldom

hose connections being fitted on.  Water 15 supplied from three
wells sunk near the boiler house, bat it is intended in the near
future 1o connect with the New Woestminster water service.
The foundations for the engines hayve unfortunatcely given trouble,
although they arc built quite massive, the soft nawure of the
soil upon which they were built having proved treacheious.

The dynamos are from the Edison works at Peterborough,
Ontario, and arc of 100 kilowatt capacity at 30¢ volts, and are
belted direct.  The switch board is built up of native curly wood
polished. The switches, etc., as will be seen Ly the illustration,
are plain but neat, and all that is necessary  nothing to confuse
the engincer when a break down accurs, but the opposite, 5o
that he can sce at a glance where the fault is  There is nothing
50 annoying to the travelling public as these waits of 5 or 10 or
15 minutes which is thus so far heiped to be avoided.

Ow:ng to the long distance and the nature of the road, feeders
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are nun each way, at Vancouver these cars connect with the
Vancouver City cars, but in New Westminster there are three
miles of very heavy road which is operated by this campany.

‘T'he present car equipment consists of 4, 24 ft. Biell vestibule
cars fitted with Burton electric heaters.  “The trucks are of the
maximun traction type, and are equipped with the Edison
Company's No. 124 single reduction motors, giving cach caran
cquipment of Go h. p,, 1 passenger and freight car, combined,
same as above, and 3, 18 foot cirs bt by Patterson & Corbin,
St Cathanines, (ntanio, which haze the Biell no. 7 rigid truck
and are equipped with the Edison Company's No. 6 double
redhiction motor, giving each car an equipment of 30 b, p.

The main line cars run two together every hour. At fizst it
was meant to run only on¢ car cvery two hours, but such a
traflic developed almost from the start that the whole of the
rolhng stock had to be at once pressed into service.  Even then
the traffic could not bie handled satisfactorily, and as i conse.
quence at the last directors' meeting, contracts were closed for
4, 30 foot vestibule cars, two 18 fool cars,two No. 60 Edison
generators, two 230 h. p. Ball engines and four 130 h. p. stee
boilers. It was also agreed on to change the two present 125
ho p. Ball engines for two1g0 b p.

At the eapiry of the 10 days engme guarantee, a test was
made by Mo Angus, Mechanioa] Superintendent for the manu
facturers, Messrs E. Leonard & Son. London, Ontano,
presence of the Chief Engineer of the company and several of
the officials, which proves the strength and efficency of the
engines for rmlroad work.

Seven cars were put on the road, and when on the grades a
reading of ampere meter shewed 170, The voltage went down
on the application of this overload to 475, but in less than 15
seconds was raised 10 515 while ampere meter stood at 170,
When ampere meter was at zero the voltage was 525, which
shews the efficiency of the governor as the loss was less than
2 The indicated horse power duting the heavy load was 1335
h p and at one perod ran up to 140.97 as indicated by the
cards wken. These engines have been running continuously
for about 18 hours per day.  As it was not known whether the
traflic would pay for any extraordinary expense in the building
of the road, it at present generally follows the general contour
of the country through which it passes, but now that the traffic
will warrant ity the hne will be improved very considerably.
Instead of going around them, heavy cuttings will be made m
several small hills, long trestles will be built over the hollow
spots and the heavy grades lowered.

QUESTIONS AND ANSWERS.

“AL MO writes : Send a sample copy of the NEWS, and name
a good book for the study of clectricity, stating pnice. For the
purpose of leaming electncal engineening, would an electric
light station be a good placs to start, and what would be the
customary wages, °

ANS Fur alist of books adapted 10 your requirements, sce
Frrciricar News fur June Ao electncal manufactory would
he the hest place 10 acquire a prutial knanledge of the bus
ness The salary you would Ghitan would o any case not be
latp e at the vutaet, and wouid depend sumeshad upon the know-
ledge you possessto start with,  Should an opporntunity be afford-
ed you of abtaining a situation in a manufactory of this kind, it
would pay you if necessary to give your services without charge
for atime in return for the information which it would be possible
for you to acquire.

R. J.B. writes* I am a fireman in a stave factory. Have
some knowledge of the steam engine, and have been around the
electric light plant heie a little. I wish to quality myself to
operate an clectric light plant, but cannot afford to go into a
manufactory to learn the business.  I1f I were to secure a position
as fireman where an electrician and an engineer was cemployed,
and were to pay particular attention to ail that came under my
notice would 1 be likely to get a sufficient insight into the busi-
ness to cnable me to operate an clectric plant mysclf? Wil
you please give me a few pointers in order that I, may put my-
self in a position to learn the business.

ANs.—Circumstanced as you are, possibly you could not
adopt a better plan than you have suggested, to become familiar
with the principles of electriaty and the operition ot electrical
apparatus.  If you could sccure such a position as you mention,

where you would be in association with some person competent
and willing to instruct, and at the same time devoting as much
time as possible ta the study of suitable wotks on electnon,,
yuu would no doubt be able to fit yourself to take the manage-
ment of an clectric plant.  In the June number of the ELicre-
cal. NEwS you will find an editorial article giving a list of books
which are considered to be most snitable for students of electric.
ny.

“Subscriber” writes . Please give rule for finding ratio of ex.
pansion of air when applying heat. One cubic foot of air at 100
Fab,, 6o 1bs. pressure, absolute, how much would 1t expand «re-
taining the same pressure) if heated to 3007 Fah.?

ANs.—The volume of air varies as the absolute temperature
when the pressure is the same.  Absolute temperatures on
Fahrenheit’s scale are usually reckoned from 461° below zero.
100" Fali. measured from absolute zero will then be 5617 wnd
300° Fah. becomes 761°. The volume is increased as 761 1s to
561, or one cubic foot will expand to 135 cubic feet.

M. C. G. asks: What is the lighting power of one cubic foot of
carbonic acid gas as applied to a balloon ?

ANns. -Carbonic acid gas is 14 times heavier than atmas
phenic awr, consequently can have no Ifting power unless in
difference of temperature, and as carbonic acd gas 15 50 heavy
1t would be much better to use warm aur.

HORSE POWERS OF SINGLE LEATHER BELTS.

No one can tell at sight what a leather belt will drive ; almost
any one knowing the wirdth, thickness, and speed, can figure
out 1 a minute. This table 1s 1o save figuring ; and is correct
for belts 7 32 nch thick, m good condition, wrapping half way
round cast iron pulleys, and joned by single leather lacings.

The rule by which 1t is got says “the horse power is equal to
the width in inches multiplied by the speed i feet per minue
and divided by 650" Thus a ten inch belt at 2000 feet a nunute
should be good for (10 x 2000) dirvided by 6350, equals 30.77 horse
power , a 20 inch belt at 2500 feet, for (10 x 2500 divided by 0350
equals 76.92 horse power; and so on,

This table is for leather belts in good condition, wrapping 180
an cast iron pulleys and joined with single leather lacings :

BELT SPEED, FEET PER MINUTE.

wIDTH

wewsil1000 | 1250 | 1500 | 1750 | 2000 | 22502500 | 2750 | 3000
1 154 1.92] 2.31| 2.69] 3.08; 3.46] 3.85| 4.23] 4 6~
2 || 308] 3.85| 4.62} 5.38] 6.15] 6.92] 7.69| 8.46 ,
3 [ 4.62] 577 6.921 8.08| 9.23] 104 | 115127 |1 38
4 I 620 7.70] 9.20]10.8 [12.3 {138 1154 169 ‘ 18.4
s I 269| 9.62]11.5 [13.5 [15.4 [17.3 }19.2 |21, !=23
6 || 923]{11.5 [13.8 162 185 2. {23 |25 ‘28.
8 15 4 18.5 122. f235. 128 (3. [34. 37
10 |1 §.4 | 27, |38. |35 {38 {42 ‘46
12 1185 "3 "8 32. |37. 2. [ 46. st. 33,
14 || 22 27. 3~ 38. la3. 148, |s4. 59. | 6s.
16 |25, {31 i 37 ‘4 3 |49. |55 |62 [68. |74
1028 134 4 48 1ss A2 Thg. 96 183

20 131 |38 46 'sq |62 leg. ‘77 |8 |o2

24 137 40. 35 65 |74. 183 ‘92 101. | 110
30 406 38, 6y, 81 92 103 yi15 |127. 138
36 455 fy. 83 o7 g 25 138 1520 a0
38 "3 g2 o129 148 ' 160 185. (231, 222
6o ‘ 2 |u§‘ 138. ‘16(. l85. [208. ‘::31. 234, {277.
72 "113. 1138, 1166. l1g4. 1227, «249. f277. |305. I332

—I’o.uer and Transnmiission.

TRADE NOTES.

The Guelph Gas Co., have purchased from the Ball Electric Light Co..
Ltd.. of Taoronto 7ne of their 63 light 8 ampere dynamos, to be used for all
mght lighting 1n their new station, now ncarly finished. This station will
be onc of the finest in Canada.  The Guelph Gas and Electnic Co., have
used the Ball system for commcrcial and street lighting for over g years.

Mr, Chas, F. Ernst, formerly with the Ball Electric Light Co., has
opened a general electrical supply agency for Canada, at New Hambuig,
Ont.  He will represent both Canadian and Americin manufacturers, and
hasalready sccured the sole agency for Canada for the National and
Standard Carbon companies, of Cleveland.  Readers of the ELECTRICAL
NEws should be on the look-out for Mr. Emst’s announcement in the ad-
vertising pages of our next number.

The Ball Electric Light Co., Ltd., report the following sales: Guelph
Gas Co., 65 light dynamo and 2,000 ¢ p. arc lamps: Palmerston Electnc
Laght Co.. 300 light alternating current incandescent dynant2 and outfit :
Also Rall motors have latcly been sold to the following . Nasmuth & Co.,
Restaurant, King st., Nasmith & Co., Resturant, Yongest., A, Doig & Co.,
Machinists. Nelson st., Toronto, Preston Lithographing Co.. 10 h. p., D.
H, Wolfe, pnater, Queen st., cte,, etc,
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THE **ELECTRIGC."

We present our veaders in this issue with an engraving of
the steam yacht * Electric” owned by Mr. J. J. \Vright, Presi-
dent of the Canadian Elcctrical Association, 1t is from a photo-
graph taken in Oakville harbor. The boat was modelled by,
and built under Mr. Wiight's supervision, and intended foe rough
weather service. . She has already proved herself to be a good
and seaworthy craft.  Her owner is an enthusiastic sailor, and
many is the Saturday evening cruise that is made by the
© Klectric” to some quict port along the lake shore o1 across to
Niagara or Port Dalhousie. Each summmner, if hier owner can
manage to get a week away from business, the cruise is extend-
ed as far as Kingston, by way of the Murray Canal and the
beawtiful Bay of Quinte. Those who are acquainted with the
region around Presque Isle and South Bay will be aware of the
jump of a sea that old Ontario is able to kick up on very slight
provocation around those parts, and will understand that it is
not always smooth sailing on such an cxcursion, The slight
spice of adventure, however, that is pretty certain to be met with

exactly as if a stick of timber were struck on one end with a
hammer. lu the latter case it is casily understood that the
particles move in transmitting the blow. It can be scen that
were the blow hatd enough, particles would be drawn fiom each
other, and the timber split in picces.

This takes place ta a certain degree, in every wire which car-
ries a current of electricity,  “I'ie blow is struck by the voltage,
and the higher the voltage and the smaller the wire, the gicater
the vibrating effect.  When the blow becomes too gieat, a cur-
rent which is too large for such a conductor is forced through
the wire, It nearly tears the atoms apart in trying 0 get
through. It is possible to send so much current, and theieby
strike so hard a blow, that the wire is beated and even melied,
by the tertible commaotion set up among the particles of metal,

Thercfore, when a dynamo heats above 170, it is evident
that something is wiong , cither the armature 15 composed of
wire which is too small to carry the current generated, or the
armature core is not wikde of thin discs, or layers of iron.  If
these layers are thick the armature will heit worse than when

:.\’:.')'A* ‘i‘}"i > ,.'?_
R T

. o ’
CRORE. £} EL SRR,

o ek e .—‘.n "‘l.k'l' =
e k>

Mg. J. J. WRIGHT'S STEAM YACHT, ** ELECTRIC.”

only serves to add zest to the enjoyment of the cruise, and
enables the jolly crew to absorb their full share of oxygen from
the lake breezes, and to return with a full stock of vigor to the
serjous work of life. Besides a small and serviceable dingy, the
“Electric” carries a 14 ft. whale boat with air-tight compart-
ments and double skin, and a full complement of anchors and
cables, and has, moreover, sufficient canvas to cnable her to
make a port in good shape in the event of accident to her
machinery or shortage of fuel. She 1s also fited with 6 in.
spent compass and binnacle, adjusted for magnetic devtation on
any course. In fact nothing in her outfit has been neglected
that would be necessary to meet with any condition or stress
of weather likely to be mnet with in her wanderings.

WHY DYNAMOS GET HOT.

Any dynamo which is in good condition and wull designed
will become heated a few minutes after starting to about 170",
The cause of such hexting is the loss of electricity in the
machine. When ever a current passes through or along a wire,
cvery particle of metal is sct in motjon, vibrating back and forth

they are thin. The contractor may have cheapened his work by
putting in thick discs over a solid armature.  The result 1s heat-
ing at all times. Sometimes an armature gets pretty hot through
rubbing the bands against the pole pieces. No good engineer
will ever let such a thing occur.  He will detect the trouble as
soon as the dynamo is started.

Short circuiting between two armature coils will also cause
beating.  This can only be detected by disconnecting each coil,
and testing separately with a resistance box. This is a tool
which no engincer should be without; he can construct one him-
sclf, and learn how to use it without much trouble.

A poor connection between the armature coils and the com-
mutator may result in heating, but it surely will cause sparking
at the commutator, and perhaps a flat place on onc or more of
of the bars. Copper, orother metallic dust, which forms a
connection between two bars of the commuiator, will surely cause
great trouble in the dynaio. It will cause several coils to heat,
and probably result in heating one or more of them so hot that
the inzulatinn will be burnt off, and the engineer left with a
burped out urmature on his hands,—Flalsan,
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BERLIN, June tgth, 1892,
Edutor Erac rarear Nawe
D1 AR Stk, 1 endose you a sketch of how alocal dealer in

clectrical supphies was tiying to get an clectric bell to ring.

You will notice the aites are “not ot ™ at all,
Yours truly,

H. A, ALDRICH,

MECHANICAL METHOD OF DETERMINING THEM, E. P.
OF DIAGRAMS.

Editor Eipe Tiicar Nuws,

sir,  During the reading of the paper on “The Mceasurement
of Work,” before the Stationary Engineers' Association of
Montreal, on the evening of March 3rd, reference was made toa
mechamcal method of determining the M. E. P. of diagrams.
After reading the paper, the author took one of the cards on the
table, marked scale 4o, and determined the M. L. P. by the
following process, which is illusrated by the accompanying
figure :

THE STRATHROY ELECTRIC STATION.

Editor EtrcTrical Nuws,

DEAR SR, -Being in the town of Strathroy recently, I visited
the Central Electric Station in that town, and for the information
of your readers 1 submit a short description of the same. Mz,
T. N. Saylor, who owns the station and plant, at once told me
that 1 was welcome to go and come as 1 pleased.

The station is a white brick building 18 fi. X 75ft. and is situate
just off Front street, ncar the Queen’s hotel.  Mr, Saylor cameto
Strathroy a few years ago and bought the lot and built a station
on it, having previously bought the contract for lighting the town
from the Reliance Electric Co,, who tiad made arrangements with
the town to supply the light,

‘The plant consists of onc 25 lt., 8 amp,, 2000 c. p. Reliance
dynamo ; onc 25 It,, 4 amp., tooo c. p. of the siame muke. The
8 amp. machine is used for street lighting and some private
lights, while the 4 amp. machine is uscd exclusively for private
stores for both 1000 c. p. arcs and 50 c. p. Bernstein lamps on
the same circuit.  The number of lamps supplied with current
at present is_fourteen 2000 c. p. street arcs, fifteen 1000 c. .
private arcs, and thirty 50 ¢. p. Bernstein lamps, which are run,
cvery night in the year till midnight. .

The mative power is supplied by a 12 x 20 Wheelock engine,
Steam is gencrated by a 54 x 15 Inglis & Sons steel boiler, with
63 3" tubes, which is fed by a plunger pump driven off the crank
shaft of engine. The feed water 15 raised from a well by g
common well pump, operuted by a crank on one side of plunger
pump, and is pumped into a tank from which feed pumip is sup
plied.

The fuel consumption for this plant is 4 cord of good wood,
from 7 p.n. till midnight.

M.E.P.SCALES — 40&32.,

FOR 10 DIVISIONS.
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After dividing the diagram into 1o divisions, take a strip of
paper, marked A, B.n the figure, and mark on the edge witha
sharp penail or the point of a knife, the mean height of each
divimion successively,  ‘The aggregate height of the divisions is
then measured with a M. E. P scale, on which a length of 10
inches 1s divided into Jo equal parts, cach divisional part being
then 10 goths of an inch. By this scale the distance from o to
10 is 44 parts, which is the M. E, P. of the diagram. If a frac-
* tion of a division had been over, it could be read to 1oths with
the scale of the spring.

On the other edgeis a scale for a 32 spring, on which 10 inches
1> divided into 32 equal parts, cach part being 1032 of an
mch. 1t will be observed from the dotted line on the figure,
that if the diagram on hand had been taken with a 32 spring,
the M. E. P would have been 35.2 1bs.

‘There 1s an accuracy and exemption from error in this method
of finding the M. E. . cf a diagram, that entitles it to be better
known among engincers than it appears to be.  If the diagram
o divided into 12 or 14 parts, then 12 or  § inches s the unit of
the scale, and it s diviaed into 30, 4o or 50 cqual parts, cor-
tesponding to the number of the spring. The M. E. P. is read
off as before. .

With 10 dwvisions of diagram, the M. E. . to scales of 10,
20, 40 «and 8o, can be 1ead with a foot rule, but the M. E. P,
stal s preferable.  With a strip of goad card board 187 long
by 1127 wide, an engineer can mike scales to suit the springs he
has or get a dragghtsan to lay them out for him, and with a
diiding or gind iron parallel ruler to lay off the divisions, and a
strip of paper to lay off the heights, he will work up a diagram
in less nme, aml wub less labor, than with an Amstler or a
Crashy Plammeter, and 1 will add, with less chance of error and

no use for anthmeta.
Yours truly,
Jo W,

Mr. Saylor has attached to the governor of his engine, a
device of his own, which he has patented, and which does away
with the spring on the trip rod. The resistance to the centrifu
«al force of governor is obtained by a dead weight and a system

of levers. Mr. Saylor informed me that he could with this device
throw off the load on his engine without increasing the speed
one revolution.

As I scemed rather skeptical, he said if 1 would come around
when he shut down, he would prove to me that his device would
do what he cliimed. It is needless to say I was on hand at the
time appointed. The engine was started up light, and 1 counted
the revolutions per minute and found them to be 76 ; the load
was then suddenly thrown on by dlosing the switches, and 1
counted the revolutions again and found that no change had
taken place. Anyone wishing further information regarding the
device can obtain it from Mr. Saylor at Strathroy.

Mr. Saylor expressed himself as being well satisfied with the
Reliance system. This plant is a model of its class ; everything
is clean and tidy from one end to the other,and is a credit to the
owner, who acts as his own enginecer and electrician. Any one
passing through Strathroy can make sure of a hearty welcome
if they wis:: to visit the plant, especially if they are i the busi

ness. Yours truly,
“Tramp.”

She wasn't on the play.ground. she wasn’t on the lawn,

‘The little onc was missing and bee-time coming on.

We haunted in the garden. we peeped abou? to see

If slecping under rose-tree or lilac she might be,

But nothing came in answer to all our anxious call

Until at length we hastened wathin the darkening hall.

And then upon the sullness there broke a silvery tone—

T'he darhing nute was standing before the telephone,

And softly as we listened, came stealing down the stairs ;

** H'lo, Central ! Give me Heaven, I want to say my prayers.”
~Pick-Me-Up.
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OTTAWA ELECTRIC LIGHT COMPANY.

THE above company was orgamzed in 1884, the officers being
as follows : G. B, Pattee, President ; J. C. Brown, Sec.-Treas.;
‘I B. Badger, son of the City Electrician of Montreal, clectri
cian 3 W, R, Thistle, H. E. Trvine, Hiram Robmson, H. K,
Egan, John Christie, Alex. McLean, first Directors, ‘The plant
was at first installed and owned by the Rayal Electric Co,
whose mterest was purchased by the present company in 1886.

The present officers are : Robert Blackburn, President ; Sen.-
ator Clemow, Vice-President and general manager ; Directors

-Messrs, Blackburn, Clemow, ‘T'hos. Patterson, Samuel Howell,
Allan Gilmour, James McLaren {deceased) ; Thos. C. Keefer,
Alex. Spittall, Sccretary-Treasurer.  Mr. W. G, Bradley is the
clectrician in charge of the plant.

There are ten circuits leaving the station, seven for city amd
three for commercial lighting, There itre in use in these circuits
i the neighborhood of 125 miles of wire, extending to Roches-
terville, New Edinburgh, the Exhibition grounds, the Experi-
mental Farm, etc. The company supply the city with 304 street
lights, the government with 26 in the government buildings, and
86 for commercial use. They have a ten years' contract with
the city, which has threec years vet to run.  Mr. Bradley, the
company’s electrician, was formerly with the Royal Co. Hehas
had charge of the pliant ever since the company started.

—t

THE TECHNICAL EDUCATION OF THE ELECTRICAL
ENGINEER.*

It is impossible for many, and doubtless undesirable for the
majority, to take i year from the midst of their college course
for outside work. The sumimer vacation between the third and
fourth year should, therefore, be occupied in some such employ-
ment as wiremen on electric light or telephone construction, or
better, in the station and repair-room of an clectric railway,
under the eye of an appreciative superintendent. Three months
spent in this work may seem very little, but it will do a deal of
good in giving an apt student a fair idea of how far exact
formulas will carry lnm. 1t 1s only by the generous co operation
of employers that students can obtan this summer's work. At
first thought it appears that the employer gams no advantage
from it, but upon careful consideration an advantage is evident.
To begin with, the properly trained student will not prove use-
less during the sumumer, and the satisfactory one will usually
find employment after graduation, with the interests of those
who afforded him summer work, and who thus gained the
benefit of his greater advancement during his last year at college,
In a similar manner, the manufacturer gains an advantage fiom
placing his apparatus in the technical school laboratories for
proper use in instruction.

Suppose a student has completed the prescription college
course, and has done a proper portion of repairing armatures,
stringing wires, or similar work, at some interval between his
terms at college, what shallwe callhim? A few of the technical
colleges of the front rank call their graduates engineers, but we
have already seen that they must pass through a transition
period during which the claim to the title can be proved. To
call an untried graduate an engincer does not seem pioper
respect for himself or the successful workers in his profession,
The transition period may never end for some graduates, while
its length must always depend upon the man. Until the gradu-
ate has been in practical life a sufficient time to show his
capacity, and has reached a position of responsibility, he has
no right to claim from his coliege an engineer's degree. Upon
this giound the University of Wisconsin, as do many otheis,
confers degrees in engineering upon graduates of its engincering
school of not less than three years’ standing, who have held en-
gineering positions of trust for at least one year. The minimum
transition period is thus tacitly recognized as three years. Upon
completing Ins college course, the student 1s given a graduating
degree of Bachelor of Science by the engineering school, which
1s simply an endorseimnent by the university that he has received
a good technical college education and 1s in a fair way to profit
by it.

That the rigid specialization required in the technical school
may not diminish the graduate’s field of vision and thus his use-
fulness to society, 1 2 matter of much concern.  With the col-

*Abstract of paper read at the general mecting of the American lnstitute of
Electrical Engineers, Chicago, 1ll., June 6, 7 and &, 1893.

lege left belind there 15 httde opportunny w gam o Lroadenng
culture, except that received by contact with broad men, while
we have scen how little apportunity for this can be afforded in
the techmcal course.  With this i view we recommend at the
University of Wisconsin, that all who can affoud the tne and
moncy complete a foursyears’ undergraduate coutse in the
University School of Arts and Sciences before entering the
Schoo! of Engincering. By proper clections during the general
course, the studies of an engineering coursecan be completed in
two additional years. By this plan « solid educational founda-
tion is laid for the specialized studies of the engincering student,
and the best conditions are developed for his ultimate success
in professional work, The plan offers two other pomts of ad-
vantage : First, the student comes to his professional studies in
the engineering courses with a more mature.d mind, which is of
much importance ; second, stwdents without the taste of hard
engineering work, which is required for their future success in
technical industries, will not often attempt a technical course
after having completed a general course,

We can now uscfully inquire into the specialized work that
should bLe prescribed for the average clectrical engineering
student during his last two years at college.  Up to this poim
students in mechanical and electrical engineering courses have
received virtually the same instruction.  Here, we hold, with
several others, their path should diverge. The student of
mechaiical engineering goes into careful study of shop pracuce,
designing and utilizing vatious types of machinery, and similar
subjects. The electrical engineering student must receive a
good working knowledge of the problems of the mechanical en-
ginecr, but he must, above all, be trained in the piactical pro-
blems of clectrical engincering.  He therefore goes mto a study
of that which will aid most in making him truly an clectiical en-
gincer.  His knowledge must all be based on miechanical laws,
but he must be much more than onestenth clectrical,

Before reaching his truly professional studies, the student
should gain, during bis course in physics, acommon-sense grasp
of the elementary notions of (lectricitv and magnetism, and of
the “all pervading lan of Ohm™  The Latter can he properly
enforced n the laboratory by placing in the student’s hanls
ordinary clectrical instruments, such as bridpes, galvanometers,
ampiremeters, voltmeters, etc.  Before beginning his specialized
work the student’s knowledge of Ohw's law and its common re-
sults should have become atlmost instinctive

With due regar! for his preparation, it scems best to arange
the professional studies for the average electrical engineering

*student in four divisions, thus :

1st. Electro-magnetism and its application to practical uses,
with special reference to dynamos and motos.

2nd. Electro-chemistry (including primary and secondary bat-
teries) and electro-metallurgy.

3rd. Alternating currents and altemating-current machinery,
including dynamos, converters, condensers, ete.

4th, The special application of the preceding divisions in
electric light, powerailway, mining and other types of plants.

The last division 1s allotted about twice the amount of time
given to each of the others. . .

The student who sutisfactorily completes a proper profession-
al course at college, whether lud down in the college catalogue
or carcfully selected from that prescribed, is not likely to become
onc who “tutns out results like a cornsheller, and never grows
wiser or better tho' it ginds a thousand bushels of them.” In
order that he may have a fair opportunity of growing “wiser and
better” in the practice of his art, he should be given reasonable en-

couragement. As Mr. Holley one lime said, an understanding
should obtain—“among the owners, directors, and commercial
managers of engineenng enterprises that it is not a matter of
favor, but a matter of as much interest to themselves as to any
class that young men of suitable ability, and of suitable prelimin-
ary culture, however acquired, should have an opportunity and
encouragement to master the practical features of technical
cducation #n works, not as mere apprentices, but under reason-
able facilities for economy of time and completeness of research.
A legend on the cover of a circular laiely issued hy the Enyi-
neering School of the University of Wisconsin, gives the true
object of the technical college, when it says, “We do not aim to
produce cngincers, but to produce men with great capacity for
becoming engineers.”  If our product 1s accorded the treatinent
advised by Mr. Holley (himself an ceapenenced manufacturer,,
we feel sure the work of our school and of similit technical
schools will not be useless.
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NOTICE OF REMOVAL.

On or about the 2lOth of September next, the
publication offices of the ELECTRICAL NEWS
will be removed to the new Confederation Life
Association Building, corner of Yonge and Rich-
mond Streets, Toronto.

Tug convention of the Canadian Association of Stitionary
Engincers, will be held m Hamlton, Tuesday, August 3oth,
All the associations will be represented, and an interesting
meeting is looked forward to.  The Hamnlton members are
making every effort 10 give the visitors a pleasant ime.  Several
interesting papers will be read dunng the convention.

Hear applied underncath water always makes more steawn
than the same quantity of heat applied over the witer, or side-
ways. Hence in boiler sctung, have the brickwork arranged
50 as to compel the currents of heat to pass along the bottom of
the boiler, rther than along the sides. A quantity of 0il was
burned on the swiface of a poc of water.  Result, the temperature
was raised one degree. ‘The same quantity of oil was burned
under the pot.  Result -the water was boided and the most of t
evaporated into steam. .

THE Bell Telephone Co. recently laul a cable, consisting of
three pairs of stranded wires, across the Bay at Toronto from
the water works dock to the cnb work at Hanlan’s Point on
the Island, a distance of one mile. Ihe cable, which weighed
necarly six tons, and was heavily arinored, was wound on a reel, the
reel being placed on a scow and the scow being towed by a tug.
‘The cable was laid m the channel which contains the intake
water pipe.  Considerable difficulty was et with, owing to the
tug getting ageound whenever it happened to get outside of
this channcl. The whole undertaking occupied about nine
hours, although afler the difficulty of getting out from land
had been overcome, the bay was crossed w35 minutes.

REPORTS from several electric hghting companies in the
Dominion who have eatended their plant so as to mclude the
the supplying of power by means of clectnc motors, show that
in some cities there is a veritable boom i that direction. One
concern which we have m mind, and which has only been
operating a gencerator for about four weeks, reports twenty motors
m operation, ranging in size from one-half to fifteen horse power,
all of which goes to prove what we have frequently pointed out
to our readers,that there is money to be made tn operating such
a plant in connection with electric highting.  An editorial which
we printed some two or three months ago, gave prices at which
the power could be supphed to customers at a good profit to
those supplying it. :

I is with pleasure we observe that abstracts from some of the
papais read at the first annual convention of the Canadian
Electrical Association and in some cases the entire papers have
been reprinted in the leading electrical journals of the United
States. This must of course be pleasant to the writers of the
papers, and is a*recognition that-there is some electrical ability
in Canada as well as in the U. S, From our own standpoint we
know that some of our Canadian electricians rank just as high
in the scale of electrical knowledge, as do those of our neighbors,
but the fact remains, and is sometimes very apparent, that the
latter are apt to think differently. There can_ be no doubt what-
ever but that the ficld for obtaining knowledge in electrical
matters is much greater in the United States than m Canada,
There is a draw-back, however, in the fact that such a large force
of workmen 1s required 1o handle the amount of material tumed
out, that it becomes necessary to keep 2 man in one department
only, consequently he does not get that shafung about, first at
this thing and then at that, which 1s bound to give him a wide
and varied experience and so make & more thorough and prac-
tical man of hum.  From this point of view at least, there is some
advantage in being a Canadian.

‘THE question is frequently asked of electnicians if a watch car-
ried 1n the pocket of a pecsen riding on an electric tramway or
street car, will thereby be affected by magnetism. As this
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is a question that any of our clectncal readers may be called
at any time to give an opinion upon, we have taken pains to
propound the question to a party prominent i electrical matters
m Canada, His reply is as follows . “There cannot be any doubt
whatever bu* that the increased use of electricity, pasticularly in
the operation of street wilway cars, is bound to affect more or
less the watches that are worn by the passengers; particularly is
this the case where there ate many steel parts about the works
of the watch, such as a steel balance whee), and steet escapement
and hair springs.  Perhaps the greatest amount of damage will be
done when a heavily loaded car is ascending a grade, at which
tune the motor calls upon the tiolley wire to supply it with an
amount of current far in excess of what is required to propel the
same vehicle on a level track and with very little load,
so that the iron of the motor reaches saturition or ncarly so,
under which conditions there is sure to be an extending out
waids from the motor as it were, of magncetic lines that must
have some influence on the fine hardened steel parts of a watch,
and induce destruction of its wtility as  time keeper”
After reading the above the question will naturally arise as to
the remedy for such a state of affairs, At the present time weare
only able to say, have the movement changed to a non-mag-
netic; true, the magnetism can be removed or ncutrahzed in a
watch affected, but it will only lagt as lony as its owner keeps it
away from the mngnclis intluence.

THE first city in Canada to cquip its strect railway so
2s to be entirely operated by electricity, is Hamilton, and
the management of the Hawmilton Street Railway Co deserve
praise for the expeditious manner in which they have made the
change. The street car horse is now a thing of the past, and some
20 miles of track have the electric cars flying along them at such a
rate as to make an ordinary street railway that is yet using horses
green with envy, not suvlely on account of the incieased speed
attained, but also from the fact that nowat least two nickels will

_ fall into the box for every one that fell into it when the road was
" operated with horses, thereby waterially increasing the com-

pany’s revenue, and at the same time reducing operating ex-
penses.  Statistics show that an electric road can be operated
by the trolley system with the savinyg of at least 20 pev cent.over
that operated by the old slow going quadruped. Then there is
another point to be considered, which is, that with a street railway
operated at the speed at which an electric road can be operated,
a parson going w the direction of a car cannot afford to waste
time enough to walk the distance when for a few penuies he can
be deposited at his designation perhaps 20 or 30 minutes sooner
It increases the vim and push and energy of the people
generally to have the trolley cars travelling along the streets at
a“get there” pace; they are bound to get into the way of
moving encrgetically themselves. 1t gives us much pleasure to
congratulate the people of Hamilton on their street railway,
and it proves once again that the name of the * Ambitious City,"
i> well chosen. -

PERHAPS one of the most troublesome things that cen‘ral sta-
tion managers and superintendents arc compelled to handie is arc
light carbons. They are one of the very few things connected
with the clectric lighting industry that are to-day almost as
they were some ten years ago, except in the matter of price. The
cffort seems to have been to make as good an article at a less
figure, while the ingredients used and the quality of the product
are as nearly identical as possible with what those existing when
carbons were 12 cents apiece. It strikes us very forcibly
that there is a rich field for the experimenter in this direction.
‘There cannot be any doubt but that the best of carbons made to-
day would stand a great deal of improvement. Surely
a carbon should be made that would burn with a fixed
amount of cwmrent, and give a steady non-fiaming and
noiseless arc, doing away eutirely with the spluttering
frequently secen in the general run of arc lights. We pre-
dict that such a carbon will be manufactured at some
time in the near future. It only remains for some bright in-
dividual to find the material and hit the combination to produce
this result ; of course, we are not ignorant of the fact that fully
one-half of the fault that is found with carbons can be placed on
the poor adjustment of the lamps in which they are used, but
the other half we feel sure is clearly to be blamed on the carbons

themselves. Then again, maaufacturers should use the most
stringent measares to produce an absolutely straght carbon,
for much of the quiet burming of an arc lamp depemds on thas
as well as on the quality. We regret that we cannot tind this the
case in any instance, be the carbons manufactured either w the
United States or Canada, and though it may scem a bold asser-
tion to make, yet we feel that we are not overstepping the
bounds of truth when we say that there cannot be found to-day,
a box of 1000 carbons of 7,16 in. in diameter that will not average
more than 2§ to 35 per cent, of crooks—not such as may be
designated so by the manufacturers themselves, but crooks,
nevertheless, simply because they are not absolutely straight.
Now, the putpose of this article is not to tread on any of the
manufacturers’ toes, but only to pomt out to them in what
direction they should seck to improve their goods, and
thereby not only bencfit themselves, but save the clectrnic
light men worry and annoyance; its nussion will be more
than fulfilled if it but points the way to improvement m any one
of the above mentioned directions.

THE DYNAMO.,

DyNaMo and magneto-electric machines consist essentially
of a coil of wire—*the armature "—rotating between the poles
of a large maguet, the poles being bent round 50 as 1o approach
each other and have the.armature between them, This magnet
may be cither a pesmanent magnet of hard steel, or an electro-
magnet consisting of wire coiled round a seoft iron core, & curient
of electricity being made to circle round the wire coil, and thus
magnetizing the iron core while it lasts. A maguet produces an
influence in the neighborhood atound it, and this surrounding
neighborhood is known as the “field of force” of the magnet ;
7. e, the sphere in which its influence can be fels.

A magnetic needle or a bit of iron filing placed in this field
sets itself to point along the “lines of force” of the ficld ; that
is, the lines alony which the magnetic force acts, and which form
curves around the magnet, running out, as it were, from pole to
pole, curving from one to the other. When a coil of wire, or
armature, is made to revolve rapidly in the strony field of force
which occupies the space between the poles of a powerful
electro-magnet currents are produced in the coil, ‘These cur-
rents alter their dizection through the coil every time the latter
changes its position with reference fo the poles of the magnet.
The side of the coil which was opposite the north pole 1s after
half a revolution opposite the south pole, and the influence of
the south pole tends to produce an opposite currem to that
of the north pole. Here we have an “alternate current”
dynamo machine. As the coil, or armature, rotates with great
speed some hundreds of revolutions per minute—these currents
in alternating directions, succeed each other very rapidly, and of
an electric arc larap is placed on the circuit it will be litup. In
this case it is not necessary that the current be sent around the
circuit in one direction only ; but although the termunals of the
lamp are constantly changing their politary—that is the north
pole, where the current enters, the next instant becomes the
south pole, where the current leaves—yet, as this occurs many
times in one second, the effects produced is the same as if the
current was in one uniform direction.

In a “continuous-current ” dyname, which 1s necessary for
some purposcs, such as electro-plating, where the effect desired
could not be produced if the direction of the current was con-
tinually altering, the electric current 1s made to pass always one
way round the external arcuit. 'T'lus result 1s got by using the

ingenious device of it commutator, which automatically deflects
the current so as always to send it in an unvarying dircction.
This commutator consists simply of a split tube, which is
attached to the revolving armature, and may be seen in any
dynamo working on the continuous system.  This tube revolves
with the revolving armature, and it 1s divided by an nsulating
substance into two parts. Each half is alternately on the left
and right of the space between the poles of the magnet and the
“brushes ” which collect the current from the anmature ; 7, ¢., the
bundles of copper wire spread out like a brush, which form
each end of the outer ciicuit, are fixed in position, and the
rcvolving commutator attached to the armature biings alter-
nately one of its half-tubes into contact with a brush. Thev the
half of the commutator which receives the current changes at
the same time the direction of the current though the coils of
the armatare is reversed ; in this way the current sent out to the
brush which receives the electric current from the ammature is
always in the same direction.—DBoston Jaurnal of Commerce.
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ELECTROMOTIVE FORGE.

THE most terrifying term in the electiical vocabulary to the
uninitinted and beginner is the wonl “potential” ‘This word
has been discussed by scientists and clectricians to such an
extent that many students regard it as possessing a meaning
inexplicable by ordinary language and utterly undefinable, and
that it can only be comprehended by the development of a sort
of special sense, which enabies us to understand things without
being able to explain them,

‘There is no reason, however, why any more mystery should
attach to the word “ potential ” than to the word “maotion,” and,
ta be mare general, there is no reason why any of the technical
terms used in the electrical science should be enshrourded with
mystery ; they are all easily understood if a little thought is
bestowed upon their meaning.  The mere verbal expression of
a technical term, whether it be volt or megohm, does not neces-
sarily convey its meaning.  Thought is required, as well as an
expression, and in this respect the study of electricity is no
different to the study of the multiplication table.

The definition of “potential® is, biiefly, possessing fatent
power ; that is, stored power which may be utlized to perform
work under proper conditions.  If we take a weight w (Fig. 1)
weighing, say 10 1bs,, and haul it up from the ground a distance
of 10 feey, it will be endowed with a certain amount of power to
do work, which it can be mede to perform by its descent 10 the

ground. This work can be
applicd in a great many ways.
For instance, the end of the
rope a might be attached to a
train of clockwork which would
be set into motion by the de-
. scent of the weight; or it
p might tun a fan, a sewing-
machine, or do any other kind
of wark, providing the weight
was sufficient to overcome the
friction of the mechanism.
The weight then at a height of
ten feet from the ground has a
potential energy of a piven
amount -- potential encigy,
meaning latent encrgy, which
is transformed into work when
the weight descends.  Should
the friction of the imin of
clozkwork ¢, and the pulley g,
be so great as to prevent the
weight 7o from descending, no
work will be performed ; but if
the to1al friction is slight, then
the energy of the weight can
be utilized to perform work in
C some form or another.
Now if we make the weight
Y v 20 lbs. (twice s original
weight), it will have twice the
potential energy at the height
FIG. 7. of ten feet than it did before,
and conscauently, all things being cqual, will perform twice the
amount of work ; it has twice the power to overcome resistance
that it formerly had.

1t is evident from these considerations that the greater the
triction the less will be the amoumt of uscful work available, and,
on the contrary, the less the friction the greater the work. The
same idea as to potential, or potential energy, is applicable to
clectric currents to express the power of A current to do work.

It is a difficult thing somctimes for beginners to get a clear
conception of work done by cleciricity, but when it is remem-
bered that wark 1s required of the clectric current to overcome
the resistance of the conducting ware, to praduce light in the
clectric lamp, o deposit metals n the plating bath and to propel
strect cars and operate machinery, just as work 1s required of
the weight in the example, to overcome the faction of the pulley
and clockwork a better idea of it will be possible. In an elec-
tric circuit of great resistance and with little potential energy at
the source of current little or no useful work will be performed,
because all or most of the power of the current is wasted in

overcoming the resistance of the wire, which is analagous to the
fiiction of the pulley and the wheels of the clockwork in Fig, .
It is evident, therefore, that in order to get the greatest amount
of power or work from a1 given electric cunient, the resistance 1o
the current must be made small, so as to enable us to deliver as
much of the current as possible at the point where the wotk 15
to be performed.

Electric potential, or electromotive force, is the power an
electric current possesses 10 do work,  All its energy may be
spent in overcoming the tesistance of the conducting wire, in
which case none will be available to operate a telegraph instru.
ment, give us light or drive an electric fan motor to keep us coal
in hot weather, and it is the business of the clectrical engineer to

o
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so regulate the conditions that everything clse is subordinated
to the one central object, namely, to get is much current as
possible from a given source to the point where itis to be used.

The phenomena of clectrical potential can be represented
graphically in a way that will give us some conception of its
nature.

Electricity, however, is something that cannot be scen or felt ;
therefore it cannot be represented by visible characters, so that
we can get some idea of its naturve through the eye. For thus
reason we are compelled to resort to anitlogy when we desire 10
illustrate the phenomena of electricat action.

It has been found that water, 10 a great extent, obeys laws
which are very similar to those governing clectric currents, and
for this reason it is customary to illustrate the action of electric
currcats by analogy with the action of water under similar con-
ditions.

Fig. 2 shows a tank of water 4, to which is connected a pipe p,
having at the opposite end it stop-cock 5. Along the horizontal
limb of the pipe are erected other pipes, 4, & and ¢, in which the
water can nise.  Now when the stop-cock is closed and the tank
is full of water, the water in the pipes and in the tank will be a
the samc height ; under these conditions the same potential
exists in the water in the tank and the pipes, but the moment we
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opcen the stop-cock and allow the water to escape the conditions
arc greatly changed, as will be seen in Fig. 5. The potential of
the water in the tank will remain the same as it was before,
provided that the supply is equal to the wastc, to keep it at the
same height, but the potential in the pipes decreases to the
extent represented by the diagonal fine & \When the water
reaches its lowest level g, its potential is said to be zero, and if
we tap the pipe p at any point along its horizonial length and
sert other pipes perpendicularly, the water will rise in each of
these to exactly the point where the diagonal line crosses
(Fig. 3). .

By actual measurement it will be shown that the water in pipe
4, is exactly onc-half the perpendicular height of that in the tank,
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therefore the potential of the water in that pipe is one-half of
that in the tank ; the potential in pipe ¢ is only one-fourth that
of the original, and the potential at ais three-fourths.

‘I'o the beginner this water illustration may seem inetevant to
the subject of this article, but such is not the case, because what
s true of the action f the water in these examples is cqually
wrue of electricity under analogous conditions.  1f we now sub-
stitute the word * electricity  for * »ater,” and go over the same
ground, we have the exact facts before us as 1o an clectric cur-
rent.  In the place of the tank 7 we put the dynamo or batery,
or whatever the source of current may be, and conuect thereto
onc end of a wire which will take the place of the pipe 2, and
insulate the further end of the wire ; that is, not connect it with
anything, but leave it free, hanging in the air for instance, the
electric potential at the free end, or at any point along the wire
between that end and the source of the current will be the same
as that of the source itself, as in the case of the water illusthiation
{Fig. 2). If, however, we connect the free end with the ground
or earth at g, the potential or clectro-motive force will drop at
the rate indicated by the diagonal line in Fig. 3 until it reaches
the earth, where it will be zero—the potential of the earth being
zero.

By taking mcasurements at any point along the wire the
potential will be found to be exactly that shown by the iniersec-
uon of the diagonal line (drawn from the point of highest to the
lowest potential) with a perpendicular drawn from the point of
measurement.

We have endeavored in this article to give as clear an idea as
possible of the meaning of the term “electric potential” or
“electromotive force.”—ZLlectrical Age

AN ACCIDENT IN AN ENGINE-ROOM.

A short tine ago a serious accident occurred in the engine-room
of a New England ml), which was instructive enough to merit
wider publicity than it has yet had. The engine is a 1, 200
horse power Corliss, and it is supplied with stecam by a 14-inch

THR ENGINE ROOM AFTER THE ACCIDENT,

steam main, which enters the room about nine feet above the
floor, passing horizontally along the wall for about cight feet,
and then turning downward and connecting with = pipe under
the floor that supplics the engine from beneath. This main
steam-pipe is fed by smaller pipes running into it from cach of
the ten boilers in the boiler-room, and it is provided with a main
stop-valve which isjust outside and above the engine-room
door, shown in the cut.

The engincer was just starting his engine up in the moming,
when, without warning, the cight-foot section of pipe running
along the wall (indicated by the dotted lines) burst with a noisc
like a cannon, and steam at 100 pounds pressure Tushed into the
cogine-room with frightful velocity. The engincer was at the
throttle-valve between the two cylinders {to the right of one
shown in the cut), and the powerful currant of air amd steam
rushed against him bore him helplessly across the engine-room,
by a door that our artist has not shown. He struck the casing
of the door, succeeded in gaining sufficient footing to jump out
instead of being blown out.  The ground is twenty fect or more
below the floor still, and the engincer says it scemed fully a

W

minute before he landed. His right knee was badly sprained
by the fall, but he hobbled around to the boiler-room, and with
the assistance of the two firemen, tried to close the main stop
valve aver the engine-room door. This was a difficult thing to
do in the blinding blast of steam that issued from the engine-
room, and the effort proved fruitless. The valve failed to work,
and the smaller stop-valves on the individual boilers had to be
closed before the draught of steam could be checked.,

When the engine-room coulid be entered it was found that the
heat of the steamn had unsealed the antomatic sprinklers on the
ceiling, and a perfect storm of water was pouring down on the
engine.  The water supply was shut off; and the engine was
examined and found to be uninjured, save for some rust that
afterwards formed on the wet metal,

The large cast-iron main that had burst was found to be
split in halves, lengthwise, and fragments of it lay about the
floor. An examination of the large piece shown in the fore-
ground of the cut revealed the cause of the accident.  On cither
side of this piece, where had been the parting of the mold, the
casting was defective, and for perhaps four feet on both sides the
metal was hollowed and blown, so that there was no union what-
ever, the casting being held together by a scale of iron hardly a
sixteenth of an inch thick in places, and hardly an cighth of an
inch thick is most of its length. The upright length of pipe that
ran down through the floor was blown over about six feet, so
that the joints and valves under the floor were badly twisted
and beat.  Fragments of the bursted pipe struck and ruined the
valve oiler on the cylinder, and 2 Locke damper regulator on
the wall was also broken, the weights belonging o it being
strewn all over the enginc-room floor. One weight, weighing
about ten pounds, was driven across the room and inbedded in
the wall, making a hole eight inches deep and a foat in diameter.

The enginecer was carried to his home after the accident, and
it was found that his injurics, although serions and puinful, were
not fawal.

The moral of this accident is, that cast-iron ought not to be
used for large steam mains carrying heavy pressures.  Certainly,
such pipes ought not to be used unless they have been thoroughly
tested hydrostmicall.y and with the hammer ; and our opinion
is, that wrought-iron pipes are always much safer and better.

While the failure of this pipe was duc to its inherent weakness,
accidents of a similar nature ave often caused by the pipe being
improperly supported.  Suppo ts provided for main stcun pipes
should receive the most careful attention, especially if the pipe is
a long one. Steam pipes are exposed to great variations in
temperature, and the consequent expansion and contmction is
often very considerable, and neceds to be properly provided for.
—The Locomotive.

LIABILITY OF TELEGRAPH COMPANIES.

Ina suit for dumages, recently brought for delay in the deliv-
cry of a message announcing the death of the father of the
plaintifl’s wife, it appeared that had no delay occurred the plain-
tiff and his wife could have reached the place in time to aid and
dirzct the funcral and burial, going by trin, but owing to the
delay they were only able by private conveyance to reach the
place in time to meet the burial procession. The telegraph
company admitted liability for actual damage in the cxtra ex-
pense of the trip, but denied Tiability for injury to the feelings.
The Texas Commission of Appeals, Scction A, held (Western
Union Tclegraph Company vs. Erwin) thatit was the right of
the plaiatiff and his wifc to be present before the funeral, and to
aid and direct it; that the delay was the direct cause why they
were deprived of this privilege; that the injury to feelings and
mental suffering sustained in being deprived of this right was
but the efiect occasioned by the wrongful failure of the defend-
ant to perform its duty, and for damages resulting therefrom the
defendant was liable

Induction is a wide subject.  The telegraphist both uws and cndeavors
10 get nd of 11, the telephonist depends entirely upon at, and his subscribers
willify it, while the clectne ightinstaller finds it necessaty to chiminate it here
and appropnate it there, We now have a system from Edison of
telegraphing without wires between clevated surfaces, the whole nter
vening space being rendered inductively active at will by an interrupted
current.  What limits are there to the effects of electrical .aducuon
through space, or action at } distance, and what may not come of 1t ?—7TAe¢
Engineer (London).
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HAMILTON ELECTRIC STREET RAILWAY POWER HOUSE.

The accompanying illustrations represent the now power
house of the Hamilton Electric Street Railway. The building
is constructed of red brick, on a stone foundation, and is situated
on Cruise street, foot of Hughson sticet, on the shore of Hanl-
ton Bay. Thus facilities are afforded for the direct landing of
coal from the boats and an abundant supply of water for con-
densing and other purposes.

The engine and dynamo house is 64 % 102 feet, and the boiler
house 4o x toz feet. The chimney stack reaches 140 feet in
heizht, the foundation being secured by cement and spiled.

‘T'he motive power consists of three Wheelock tandem com-

the power house, with doors for access.
wire is used— No. 0000 cible.

The wires are encased in wond sheeting the entire length of
The Edison Co.’s

Only about one-half the space in the building is at present

utilized, the semaining portion being available for future increase
of plant.

The installation of the plant was done under the supervision

of Mr. R. S. Ficchy, clearician for the \Westinghouse Co., of
Pittsburgh.

Mr. Potter is chief engineer.
It is the intention to extend the water intake pipe further into

the bay, as under present arrangements the water has proved to
be too warm for condensing.
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pound condensing cngines, 260 h. p. each, manufactured by the
Goldie & McCulloch Co., of Galt, three 250 h.p. Westinghouse
dynamos, supplicd by Ahcarn & Sopcr, of Ottawa.  Two of the
dynamos are kept constantly in use, the third being in reserve.
There ave six boilers, supplied by the Goldie & McCulloch Co.,
four of which are in operation-and two in reserve. Generators,
two in number, have & capacity of 230 h.p., and are called upon
10 operate at times 26 cars and 10 trailers.

A special feature is the belting of the dynamos direct from the
enginc fly-whec), the pulleys employed ranging in size from 18
fect down to 34 inches.

The switchboard is of mahogany. Al the apparatus connect-
ed therewith is perfectly insulated.

PERSONAL.

Anaavitation to attend the annual clam bake, under the auspices of the
Eugene Phillips Elcctrical Works, found its way to us while rusticating in the
wilds of Muskoka. Unfortunately for oursclves there was no fast tmin
available to convey us 1o the scene of fostivity, but wedo not douin that to
many more favorable circumstanced, the occasion was once of much pleasurc,
Me. John Carvoll, of the Canadian brarch, was onc of the commitice of
management,

The cross-head sometimes gives trouble.  When it slips up and down
beiween the sides, and is loose, it shows that it has worn the
Tower brasses, and as a consequcence the piston has dropped and is out of
line. This has a tendency to cut the piston, and if out of linc 10 a great
extent, will cause very serious trouble.  Liners should be put in and the
cross-head properly raised uatil it is not loose,
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SAFETY VALVES-THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.
By WiLLIAM BARNKT Lk VAN,
{ Contsnsed from June Number. )

AN IDEAL SAFKTY VALVE,

The theoretical action of an wdeal safely valve would be to prevent the
slightest accumulation of pressute above the amount intended and not to
contnibtite to the falling of the pressure below that amount ; that is to say,
the moment the normal pressure began to be exceeded, the valve would rise
to admit the cscape of steam, and would rise to just the extent necessary to
allow the proper quantity of steam to escape, and the moment the tendency
to undue accumulation ceased, the valve would close ; and at all intermedi-
ate stages of titne between its first opening and its closing, the amount of
apening would be exactly proportioned to the surplus steam formed.  Prac.
tically, we know 1t is impossihle to construct such a valve, the first difficulty
we encounter being the friction of the valve and its holding-down apparatus,
which prevent the valve rising until some slight accumaulation of pressure
has taken place, and which prevents its closing until the pressure has fallen
somewhat below the normal point.  1n practice, a valve never presents at
its first opening sufficient orifice for the escape of all the surplus steam the
boiler can genierate, but it 15 only afier the pressure has risen somewhat
above the point necessary to open the valve, that the orifice becomes suffi-
ciently large.  The cause of this is generally understood to be that the
further the valve rises from its sit the greater is the decreuse of pressure due
to the issue of tha steam compared with the pressure inside the boiler, there-
fore the greater the height to which it is necessary to raise the valve the
greater the surplus pressure in the boiler must beto raise it, and thus, to
give sufficient area tor the discharge of all the steam a boiler can genemate,
the pressure must nse in the boiler above the intended Lmit—that is, above
the point at which the valves are arranged to begin to blow off.

TIHE PIRST EXPLOSION BV AN OVREK-WEIGHTED SAFETY VALVK.

Dr. S. Gravesande, sceretury of the Dutch embassy, who were in England
it 3746, saw Captain Savery’s pumping engine, und afterwards had one
erected for 2 friend.  He gives the following description of the boiler ex-
ploding—the first on record :

““T'he boiler was made spherical. Upon the safety valve there was a steel-
yard, the place of whose weight shows the strength of the steam, and how
bugh it was capable of raising water (24 feet high). But when the weight
was at the very end of the steelyard, the stcam then being very strong,
would lift it up, and go out at the valve rather than damage the boiler.,
But a man who was entirely ignornitnt of the nature of the boiler, without
any instructions, undertook to run it, and, having hung the weight at the
further end of the steelyard, in order to collect more steam 1o make his
work quicker, hung also & very heavy plumber's iron upon the end of the
steelyand,  The consequence proged fatal, for, afier some time. the steam,
not being able, with the safety clack, to raisc up the steclyard, loaded with
this unusual weight, burst the boiler with a great explosion, and killed the
poor mun in attendance, by the picces that flew asunder, there being other-
wise no danger, by reason of the safety valve being made to lift up and
opcn upon veeasion.”™

VACUUM VALVES,

A vacuum valve is a safety valve, opening inwards, for admitung ir and
preventing collapse in the shell when the pressute in the boiler is much less
than that of the atmosphere,  Falling of pressure in the boiler may arise
from condeasation of stcam by gradual cooling after the fires are with-

drawa,
THE DRVIL, RAN AWAY WITR THE SOUP,

The advantage of having vacuum valves on sicam boilers and steam sup.
ply pipes, 18 best illustrated oy WV, F. Durlee’s description of how the devil
ran away with the soup from the kitchen at the old Cuy Hospital, which
formerly stood for many years on the west side of Broadway opposite Pearl
strect and between Duane and Anthony streets, New York city.

Mr. Durfee says: ** About the year 1830, 1 accompanied my father 10
New York, his putpose being to visit some of the public institutions with a
view of studying the various methods then in use for cooking and heating by
steam, and among other places of note we went 1o the above named hose
pual, whose superintendent very courteously showed us through the building
and explained the system used for heating, ventilating and cooking. \When
we came 10 the kitchen, we found three (I distinetly remember that they
seemetd to me enormous) large iron caldrons grouped together in the centre
of the room. These were provided with wooden covers having hinged lids,
and we were told that they were used to boil the soups and meats by blow.
g steam directly 1nto them through a pipe which entered the centre of their
botiom. On my father inquining if that method was found to be satisfactory,
the supenniendent replied @ * Yes: except onc instance.” He then told us
that onc day the thicf cook {(who was a Frenchman) came rushing into his
office with every hair on end. and his face livid with fright, excliming :
* Monsicur! sacré Moise! ze diable avez rund avay mit mon soun  Zer s
not un picce of z¢ soup ; ze diable avez him entierement.  Ah! Monsicur,
Wit me come, vouz sal sce wiz wouzr eye. Isay ze vémté,  Parblen! Mon.
sicur, ¢t es zc grand Satan? 1 supposed, sxid the superintendent, that my
cook was either insane or drunk, but § accompanied him to the kitchen, and
on lifting the )ids of 1those kettles, there was not one dropof soup 10 be seen,
and only a few grains of rice to show that there had been any there, Voilat
voas ree vat i tell'd vouz ; zee diadble il a ze soup! Sacré Moise, vat sal ve
do ?" exclauned the cook, and I had began 10 think that his theory had ap-
pearances to justify 11, if nothing more, and 1 certainly had no explanation
of my own ready for the occasion, However, investigation was in order,

and its result showed that the cook was not far from right, for we very
promptly discovered that the fireman was dead drunk, and, of course. hag
allowed the fire under the steam boilers in the cellac to go out, and as the
boilers cooled, a vacuum was formed in the place of the steam, due to iis
condensation by the cold a r surrounding the steam pipes and the top of the
boiler, and as a consequence all the soup intended for that day’s dinner had
been drawn snto the steam space of the boiler to satisfy its hunger; so the
incarnate devil of drunkenness, in the person of the fireman, had deprived
the establishment of a very important part of that day's dinner,”

The lesson taught by this experience, is 10 be sure and put vacuuin valves
on boilers and chieck valves on steam pipes, when used under sumitar con.
ditions, Probably the colloquialismi, ** In the soup™ may have had i
origin in the kitchen of the New York City Hospita! forty years ago,

ATMOSPHERIC PRESSURE ON SAFETY-VALVE DISK,

‘The effect of atmospheric pressure on a disk can best be illustrated by the
following simple cxperiment : If any one will take a piece of writing-paper
about one inch in diameter, and place it on the open part of-the head of a
common tobacco-pipe, and insert in the paper three small pins as guides, he

Fic. ss.

will find it utterly impossible to blow the paper disk off the pipe by blowing
down the stem, By reversing the pipe while blowing, the paper will not fall
offt, tut in this position the moment one leaves oft blowing it will drop. A
disk of mctal may be suspended in the same manner,

‘This phenomenon in steam was first observed by Clement Desarmes, who
communicated it to the Academy of Scicnces of Paris, on the 4th of Decem.
ber, 1826. Heobserves that ** when steam is compressed in a boiler so
that a strong current is made to blow out through a smiall orifice, a metal |
plate or disk, on being presented at @ little distance from the orifice, is for-
cibly repulsedd; butif it is brought near, and pressed so as nearly to closethe
orifice and cause the steam 10 escape in a star-like form around the outside
of the disk in radiant dircctions, an external pressure will be found 1o yat
upon the disk, and it can only be set at liberty by forcibly mising i1."

On the facts observed by M. Desormes, Jacob Perkins miakes the follow.
ing remarks: The stcam forces oft horizontally in every direction, as M.
Desormes observes, in a star-like form. Now, as a strong current of air
will be created by the velocity of the steam, and pass off with it, the sur-
rounding air will follow, and in its course, as in Fig. 36, it will impinge on
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the disk and causc a pressure, and that in proportion tv the height or vd-
ocity of the steam.  \When the safety valve is so constructed—which is some
times the casc—as to allow the steam to pass oft in 2 horizontal direction,
the prussure will be greater than when the valve is conical, which givesa
different direction to the steam, as in Fig, 57, making it more difficult fr
the air to impinge upon the valve,™

‘The peculiar behavior of @ ball placed within the influcnce of dthera
vertical or inclined jet, was noticed by Professor l.eslie, of Edinburgh, 8
1823, as already mentioned; and Professor Faraday delivered a lecture 3V
the Royal Institution, sometime between the years 1825 and 1829, in whxh
the general action of jets upon the surrounding air, and, through this mediom,
upon ballsand ditks, was discussed.  The ** pneumatic paradox,” in vano
forms, was illustrated in vols. IX. and N1. of the London Meckanics Meg
azine, for the years 1828 and 1829, and reccived the attention of Professo




G d ina Q-

& a

ietal

sthe
iside
) uct

low.
3 M,
{ air
sur-
con

August, 1892

CANADIAN ERECTRICAL NEWS 121

and other writers in the caely volusies of Sélliman's Journal and the Jour-
nal of the Franklin Institute, In the second edition of **The Boy's Play-
Book of Science,” pubhished in 1860, Professor Pepper, m speaking of cur-
tents of air that are dragged into wn escaping jet of steam, says: ** This
tendency of the nir to rush into a jet of steam, was discovered by Faraday,
and explains those curious experiments with a jet of steam by which balls,
empty flasks, and globular vessels are sustained and supported cither per-
pendicularly or horizontally, I steam, at a pressute of about 60 pounds

Fi16. s7.

per inch, is allowed to escape from a proper jet, and a large lighted circular
torch, composed of tow dipped in turpentine, 1s held over it, the course of
the external air is shown by the direction ot the flames, which are forcibly
pulled and blown 1nto the jet of steam with a roaring noise, indicating the
rapidity of the blast of air moving tothe steam jet.”

Fig. 58 shows a jet discharging high-pressure steam ; B, B, lighted torch
held around the cscaping steam. The flames from the latter
all rush into the former. Egp shells, empty flasks, India.rubber or

Fic. s8.

Iight copper and brass balls are suspeaded in the most singular manner in-
side an escaping jet of high-pressure steam, and before the explanation of
Faraday reanis of paper were used in the discussion of the possible theory to
account for this eficct; and what made the explanation still more difficult,
was the fact that the jet of sicam might be inclined 10 any angle between the
honizontal and perpendicular, and still hold the ball, egg shell, or other
spherical figure, firmly in its vapory grasp.

Fig. 59 is a ball.and-socket jet at an angle, and discharging steam. The
egg-shells are supported by the enormous currents of air moving into the jet
in the directior. of the arrows.

In the Iatter part of the last century, the ** principles of the lateral com.
munication of motion in fluids,” were investigated very thoroughly by

Fie. 39.

Professor Venturi, of Modena, and it is the action of the jet on the sur-
rounding air, in accordance with the principles clucidated by him, that the
support of the ball in all cases depends.  “The peculiar action ot ** induced
lateral currents ** of air is well illustrted by a simple experiment: Take a
picce of ordinary writing-paper, roll it around a common lead pencil, and
contine its outer cdge with paste or gum, and on withdrawing the pencil you
have a papertube.  Cut a circle of about 23 inches across, out of a stff
card, and pierce its center witk a hole about onc inch in diameler; now
attach the paper tube to the centre of the card by some sealing wax, and
near the edge of the side opposite 0 that occupicd by the tube, place three
small drops of scaling wax at cqual distances from cach other; then cut an.
other circle of card of the same size as the first 3 on putting this card on the
drops of sealing wax before named, inverting the whole apparatus, and

lowing forcibly through the tube, as shown in Fig. 6o, it will be found to
be impossible to displace the card, but as soon as the blast of air ceases the
card will drop of wsclf ; this is one form of the * pueumatic paradox” so
called, and the support of the card 15 due entirely to the action of ** lateral *
or '* induced currents” of air.

At the Centennial Extubition at Phnladelphia, i 1876, the curious pheno-
menon was shown of a ball sustamed by an inchner! corrent of air, which
was shown in the exinbit of the Westuinghouse Air-Brake Company  This

£1G. 60.
company had a receiver filled with compressed air, at about 70 pounds
pressure to the square inch.  When the brake on exhibition was notn
operation, the air of the receiver, heing comtinually supplied by an air pump,
was allowed to escape through a nozzle of about ¥ inch bore, set o &t ver.
tical inclination of about 30°. Over this jet of ar was placed a ball (see
Fig. 61}, which remains afloat in the air without any visible means of sus-
pension.  There were five balls;—tirst, a sohd glass balla! 134 inch diame.
ter; second, two solid wooden balls of 3 inches diameter; third, one hollow
rubber ball of 3 inches diameter; fourth, one hollow rubber ball of 5 inches

diameter.  Each of the 1bove balls, when placed in the air jet, showed this
phenomenon.

Even more curious it appears when two balls are suspended simultaneous.
ly: the current of air,after leaving the small glassball, being sufficiently sirong
te give support to the largest {5 inches in diameter) of the rubber balls, The
imprcssion this experiment creitted was very stiiking indeed.  As a rule,
the suspended ball rotates very rapidly in the direction shown by the arrow,
but someties it remains stationary, owing to the fact of the center of
gravity not coinciding with the geometrical center; for the same ball once

1G. $a.

made o rolate by an external force, will continue the rotation with increas.
ed speed.  The vertical inchkination of the jet may be changed to about 45°
before the ball loses its state of suspension and drops off.

A similar phenomenon—a halidancing on top of the water-jet of a foun.
tain—is often seen, and will ikewise remain sustained if thejet is more or

less inclined, {See Fig. 62.)
{To be Continued.)
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TORONTO NO. 1 C. A. S. E.

At the last regular meeting, July 8th, of Toronto No. 1, C. A,
S. K., the following officers were installed, (having been clected
at the previous meeting) : —A, E. Edkins, Past President ; \V.
.. Blackgrove, Preswdent ; Walson Phillips, Vice President ; E.
Philbp, Seeretary ; C. Moscley, Fmancial Secretavy 5 A, M.
Wickens, Treasurer; W. Buttler, Conductor; J. Fox, Door-
keeper ;  ‘Frustees, W. . Blackgrove ; W. Lewis; C. Heal

After installation, Bro. Edkins being called upon, for a few
remarks, rcplied as follows :

“When 1 was elected to the office of president of this assacia-
tion some two years ago, 1 wis very doubtful as to whether or
not, 1 was qualified to fill sueh a position. I was conscious of
not having had any experience in an office of the kind at the
tme, and as I then said, 1 felt that there were many members
of the assoctation who were i every way better quabfied.
However, I did my best for the year | way clected, and 1t was a
matter of pride to me when I was elected for a second term, as
1 was then satished that | had nlled the office satsfactonly.

Now that my term of office has just closed, and my successor
m office has been appointed, 1 want to express my thanks to the
officers of this association who held office during the past two
years, for the very kind treatnent and assistance which I have
at all times received at their hands, and though, of course, we
have had differences of opinion at times, vet we have at all times,
as the saying goes,—*“Agreed to disagree.” At the same time |
I am constrained to the belief, that, no matter how many our
differences of opinion may have been, everyone had the welfare
of the association at heart.

This association is one of the grandest things fo: engineers on
this continent. 1 never knew the good that was being done
indirectly by this body, until 1 entered my present employment.
The eogineers in the country are waking up, and commencing to
realize the fact that to be a successful engineer a man must
know something moie than how to shovel coal. 1 claim that
this association is and bas been the cause of this good work.
Engincers read of our meetings in the papers, and are beginning
to see that it is only a matter of time until every engincer will
have to give proof of his knowledge of steam boilers and engines.
Many of them are acting accordingly, and preparing themselves
for examination.  Of course there are men {(and plenty of them)
who would not prepare themselves if they knew for a fact that
an engineer’s license law would come into foice next month ;
they would rather trust to some streak of luck. such as a good
word from their boss, to get them a certificate.  But when the
time comes, these men will be “in the soup.” By this 1 do not
mean to say that men past the middle age, and who got no
cducation when youny, should be deprived of employment - far.
from it 1 would fight for these men to have a certificate on
passig a verbal examination, and producing proofof the number
of years of their service as engincess.  But 1 do maintain that
the youug men who have made up their miads to fullow steam
cngmeenng for a lving, and yet do not take any steps to post
themscelves in their business, wall have only themselves to blame,
when the day comes, that someonc is appointed to question them
and find out what they know.

But 1 am drifting a long way from what I started to speak on.
\We have only to stand by cach other, and remain true to our
obhgation, to come out at the top. We must let no petty
jcalousies arise between us: if we do, they will do our
argamzation more harm, than all our open enemies combined.
Lct us keep these points in view, and remember the fact, that,
our employer's best interests are m the long run, our own. Ry
studymg his interests, we can as a rule, best convince him of
our worth, as many engincers whom 1 could name bave done,
and have been rewarded by better wages.

In conclusion, 1 thank the members and officers of this asso-
ciaton for the honor they have done me in clecting me as
presudent for the past two terms, and 1 can assure you that |
shall always look back upon that time with a great deal of
pleasure.  § wish the association cvery success dunng the term
we are now entenng upon.

Presidents Blackgrove and Phathps promised to stir up old
Toronto No. 1, during the coming year, so that the prospects
are for a bright and prosperous year. The reports of commit~
tces show the assoniation to be in gond standing both financially

and otherwise.  During the past year the association has had
L J

many applications for engineers ; the emplovers are beginnmg
to see that it pays them better to have thoroughly posted men to
handle their engines and boilers.

Duting the past year the associations at considerable cost
purchased an indicator and plammeter for the free use of s
members. A large number of the members have taken advant.
age of this, and have become thoroughly posted in its use. In
some cases quite a saving of fuel has been effected by the appl.
cation of this indispensable little instrument.

The annual union picnic and games of Toronto, Hamilton,
Brantford, Stratford, and London associations, was held July
tst, at Dundurn Park, Hamiltpn, when a farge number of prizes
were competed. for,  The cvent of the day scemed to be the
ladies race, open only to engineers' wives. Mrs. Bain, of Toronto,
secured the first pnize, a beauufully figured card receiver, pre-
sented by Ryrie Bros., Toronto.  Among other contributors to he
prize hist were the following proninent engine builders . Goldig
& McCulloch, Galt ; Inglis & Sons, and the Polson Iron Works,
Totonto. The thanks of the association aie extended to uli,
who, by contnibuting  to the prize list, assisted in making the
0Ccasion i success,

HAMILTON NO. 2, C. A. S. E.

Editor ELecTrical News.

DEAR SIR, - At'the last meeting of the above association held
on July 1sth, the officers clected for the ensuing year were
installed by Brother J. Langdon. All the old officers retire
except Bro. Langdon and Nash, the former as Conductor and
the latter Financial Secretary.,

After the new officers were installed they were called upon to
make a few remarks, which they did, thanking the brethren for
placing them in the different offices and promising to fulfill the
duties to the best of their ability, also to try and keep the name of
No. 2 to the front as it always has been since organization. A
vote of thanks was tendered the retiring officers, which was
tesponded to by the president, Bro. P. Stott.

Brother Langdon gave some good advice to the new officers
and also to the members.

The officers for the ensuing year are ; Bro, Sweet, President;
Bro. Cherriton, Vice President; Bro. Langton, Conductor;
Bro. Johnson, Recording Secretary ; (Bro. Robb, who has held
the position fo~ four years, retiring); Bro. Nash, Financial
Sccretary; Bro. Nash, sr., Treasurer; Bro. Marshall, Door-keeper;
Bros. Mackie, Dickenson and Robb, Trustees.

Fiftcen new members have been admitted during the past
year, and there are thiee applications in for membership.

Yours truly,

E. C.].

LONDON No. 5, C. A. S. E,

Liditor ELrcTricar. Naws,

DEAR Sir, The members of the various Associations of the
C. A. S, E. in the Eastern part of the country will be glad to
hear of the re-organization of London Association, No. 5. This
Associatian was first organized on April 15th, 1890, and g:u‘c‘
promise of being a useful and healthy institution, but unfor-
tunately, after one year of existence the mectings became so
poorly attended, that the few members who remained constant
in attendance, decided that it would be best to discontinue the
mectings until-a re-o1ganization could be brought about.

Bro. A. E. Edkins, ex-President of Toronto, No. 1, and who
now fills the position of Inspector for the Boiler Inspection and
Insurance Co., has been here on business for his company, and
some of the old members of No. 3, (thinking this would be a
good chance to get some help toward re organizing) held a meet-
ing and invited Bio. Edkins to attend. At this meeting it was
decided to send out notices to the Engincers, asking them to
attend a meeting on Thursday evening, July 21st, at 8 p.m,

At the time nicntioned about twenty enginceis put in an
appearance, many of whom had not beer members of the Associ
ation before. The meeting was called to order by Bro. Geo.
Taylor, after which Bro. Edkins was asked to preside.

Bro. Edkins proceeded to explain the aims and objects of the
Association, and gave aeview of the work which had been done
by the C.A. S. E. during the past five years. The engincers
pwesent were then asked, if all would rise to their fect who had
made up their minds to become members, and every man in the
room but onc complicd. Afier the Sccretary had received the
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entrance fee from cach of the new members, they were conduct-
cd by Bros. Taylor and Mungal, before the chair for initition,
the obligation being given by Bro. Edkins.

Nominations and clection of officers followed and resulted in
Bro. ¥. Mltchell, (Head Engincer, Dominion Qatmeal Mill),
bewng elected President ; Bro, T, Mungall, Vice-Pres.; Bro. J.
MclIntosh, Rec.-Seceretary ; Bro. Geo. Taylor, (Engineer Adver-
lser office), Treasurer; Bro. Powell, Conductor; Bro. Gilhart,
Door-keeper; Trustees, Bros. T'cen, Patterson and Westhead.
The officers were then mstalled by Bro. Edkins,

President Mitchell made a neat speech, thanking the members
for the honor they had done him, assuring them that he would
do everything in his power to make No. 5 Association a success,
and asking for the hearty co-operation of all present, in building
up an organization of which they all might be proud.

A committee was appointed to secure a blackboard and ques.
tion box. Bro. Edkins paid his entrance fee and was received
as an active member of No. 5. The meeting adjourned to meet
at 8 p.m. on the fitst Thursday in Augst.

I here are many more good practical engineers in London who
have signified their intention of becoming members, and, taking
everything into consideration, No, 3 starts out with encouraging

prospects.
Yours truly, .
FOREST CitTv.

ELECTRICAL ENERGY.

\Whenever a current of clectricity flows a certain amount of
encrgy is expended, and it is necessary to be able to measure
exactly the amount of energy so expended in any circuit or in
any part thereof.  The quantity of work performed in raising a
mass of one pound through a difference of level of one foot
against the force of gravity is generally taken as the unit of
mechanical energy, and is known as the foot-pound. The work
done in raising any mass through any height is found by simply
multiplying together the number of pounds in that mass by the
number of fect through which it is lifted. Somewhat similarly
we can take, as the practical unit of electrical energy, the amount
expended in transferring a unit quantity of clectricity (one
coulomb) through a difference of potential of one volt. And by
muliiplying the number of coulombs, which have flowed from
one point to another by the difference of potential in volts be-
tween those points, we obtain the number of units of electrical
energy expended during the passage of the current. The unit
of electrical cnergy, or one coulomb multiplied by one volt, is
called the joule. Asa simple numerical example, we may sup-
pose a current of 10 amperes to flow for 5 scconds, thenthe
quantity of electricity passing through the circuit would be 50
coulombs, and if this current were maintained by a potential
difference of 8 volts, the amount of energy expended in that
time would be 8 x 50=400 joules.

As a rule, we wish to know the 7aze at which work is being
done in any circuit rather than the amount which 1s donein a
given time. It s evident that this rate can always be found by
dividing thz amount of work by the number of seconds taken
for its performance ; but the sime sane result can be arrived at
by multiplying together the potential difference and the rate of

wansference or flow of electricity instead of the quantity actually
teansferred in a given time.  Now the rate of flow of electricity
is what we know as the curren: strength, which is measured in
amperes. Thercefore, if the difference of potential in volts Le-
tween any two given points is multiplied by the resulting current
in ampores the product gives the rate at which energy is being
expended, or the rate of working between those two points. The
unit rate of working or the unit of getveris called the svatt— that
is to say, 1 amprex 1 volt = 1 watt. Therefore, if a difference
of potential of 20 volts batween the ends of a wire maintains a
currene of 3 amperes the rate of working is 3 x 20=60 walls, -
Flectrical Age.

GROUNDS.
BY R. E. DALLAS.

It is surprising to find in so many cases the omission, among
the instruments on clectric light station switch-boards, of any

form of ground detector, the nearest instrument to it being the

lightning orresters, which generally abound in number but serve
for an entirely different purpose.  Probably some are under the
crroncous impression that grounds, and by grounds we mean
leaks to earth or escaping currents, are of little or secondary im.
portance and take care of themselves, while others, no doult,
consider them too difficult and expensive a matter to keep track of-
For all such it is a pity that clectricity was not favored with some
sort of an odor, for instance, something similar to that of our
ordinary illuminating gas, in which casc leaks, etc., would pra-
bably be more frequently and speedily remedied.

The writer has in mind one large central station using low
tension continuous incandescent current; the street feeders,
mains etc, are run with bare copper, trees lie along the route of
the poles, and m summer the wires are snswlated with a dense
cqvcring of the green foliage; a wet night comes along, the
lights burn cherry red, the fireman gets no chance to sleep, the
consumer complains of unsatisfactory service, ind the stockhold-
er expects large dividends, with about ene-half the station’s out-
put returning to mother earth, from whence it came, in the shape
of coal. Surely thisis a case of “dust returning to dust,” and
such an example ought to impress interested parties with the
necessity of a high grade of insulated wires, and lines free from
all grounds, Otherwise they always mean mote steam coal,
moncy, less dividends, and are like bad weeds which grow rapid-
ly with out any fostering and no nourishment save that of the
current.

New electric light companies should profit by the experie. .2
of their elders and “nip the evil in the bud ” by starting in with
clear lines and keeping them clear, which, of course, requires
spme little attention and care, but in the end undoubtedly pays.
"The mains being clear no service should be connected until they
have been thoroughly tested and found clear. Experience
teaches, also, that a few cells of some gowd type of battery and
a galvanometer are much preferable to the magneto, ordinarily
used in practice, and with the former much more accurate results
will be obtained. This, together with some commerical form of
wheatstone bridge and galvanometer are all the instruments re-
quired for ordinary testing. ~ Electricity.

Earle’s Air and Steam Injectors

co
AND EXHAUSTER

qu burning hard or soft coal screenings under stcam boilers, for work-
ing gas producers, &c.. &c., cxbausting gases from minces, ventilag-
ing ships, buildings, & Can be applied to any boiler without
disturbing the present setting.  Guaranteed to do the work
satisfactorily. Can give the best of testimonials show
ing their cfficiency. Fully covered by letters
patent in Canada and the United Siates.

THE GERHARD HEINTZMAN CO.,
PIANOS,

Factory and Warerooms 1 69 10 75 Shetbournc Street,

Toronro, March 1ath, 1892,
S. R. Eartk, Esq., Belleville, Ont. ’ r 1892
DEAR Sir,—~We are very much pleased with the Combined Air Injector and
Exhayslct purchased from you. \\ e get more steam with less fuel than we could
Ret with the fan blower we w re using beforcintroducing the air injector, and we
can get along with all hard coal screenings such #2s we purctase from the local
yards here, and there is an actuaj saving of 1y 7 in favor of ths injector as com
pared with fan. There is enough stcam on the boiler to blow the fire in the
morning.  Five pounds will work the ingector, whereas it to.l. twenty pounds of
<team to run engine and fan, \We are more than pleased with our investment
Yours truly,  (Signed) Tug Gxrnaro Hzinvzsan Co.

C/IRCULARS AND PRICES GIVEN ON APPLICATION.

EARLE, - '

- - BELLEVILLE, ONT.

—
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TRADE NOTES.

Messrs. Darling Bros., of Montreal, manufacturers of the celebrated
Clanssen Clutch pulley and cut-off coup''ng. report the following recent
sales  Grand “T'runk Railway, Montreal, one 30" ~ 2" clutich pulley:
dison General Electric Co., one 66" ~ 10" pulley: The Rathbun Co.,
Belleville, one 40 » 12" pulley ; Peck. Benny & Co., Montreal, two 36" x
12" pulleys . Oitizens’ Light and Power Co,, three 300 h, p. clutch couplings.

1t is customary, says the Stationary Engincer, to proportion the safety
valve of a boler to the amount of grate surface, allowing an area of one-
hall square inch in the valve, to one square foot of grate surface, bat this
can nesver be considered wholly reliable, as it does not consider the mpidity
with which steam may be produced,

‘There is more trouble, in certain classes of engines, with the crank pin
than with all other parts. If it gets hot, look carcfully to the lubrication,
and if the ol feeds propetly you will probably find that the brasses are
cuting.  When this is fountl to be the case, take off the brasses, ana if the
13 not much cut, tse eaery paper on it unt ! smooth, or file it if neces
sary.  Also file the brasses.  If it is quite loose new brasses should be put
on, and if they can not be had, the best thing to dois to drill holes in the
brasses and pour in babbit metal, ‘T'his often makes a better job than new
brasses, but should be done carefully. ‘The babbit plugs may slip out f
not hammered in.  If you want to fix them in so tighily that they
can not come out by any means, drill your holes with a drill ground
off at one sule, so as 1o make it crooked, or larger at the bottom than
the top.

A, ALLAN, President.

SPARKS.
A brunch of the Thomson Electnic Welding
( 0. of Boston, has been rxcently estabhished in
the works of the Donnnion Wire Co., fachine,
Que,
I'he Quebee & Lewvis Electric Light Co. has
ngmin secuted the contract for lighting  the

Ancient City, at the price of $80 per bght per

: y P P HARD

annum, o
‘Lhe cuty street-cr system of Quebee 1s 1o be AND

wnproved andextended.  Electricty willbepartial- | Q @ F* '

Iy adopted, The undertaking will probably not
he commenced until next year.

low speed dynamos wre found more advan.
tageous, 1n the long run than those operated at a
ngher speeld.  “Thiere 1s less wear and tear, con-
sequently less repairs, and they requue less atten-
von.--Stationary Engincer.

‘The meamng of the term earth or ground m
connection with an clectric cirewmt, has been de-
cided in the Lane-Fox tnal in London, toembrace
any return circint whether connected to earth or
carnied by bare o1 insulated wires,  Prof, Perry
stated at this tnal that eartk was the technical
term for & return conductor of any descniption
and while strictly speaking this 15 probably cor.
rect, w 1s hardly the meamng ordivanly attached

J. H. WaLker, Manager.

J. O. GrAVRL, Sec.-Treas, F. ScioLrs, Man,-Director.

THE CANADIAN RUBBER (0. OF MONTREAL

CAPITAL, -
MANUFACTURERS OF ALL KINDS OF

RUBBER GOODS

FOR ELECTRICAL PURPOSES,

$2,000,000.

e INCLUDING ———

BLACK AND WHITE TAPES, TUBINGS,

ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltings, all kinds of Hose, Packings, etc.

Mould Goods of every description.

WESTERN BRANCH:

COR. FRONT AND YONGE

STS.,

- TORONT

to the term an this country, and would cause con-
fusion if not vxplained in every particular case.

TWO HARVEST EXCURSIONS

¥ia the Chicago, Milwwaukee £ St. Panl Ry,
on Tuesday, A ugust 305, and Sep-
tem'er 23th, 1892,

Where the grasses are kissed by the wand'ring brtuc.

And the fields ate sich with golden grain . L5
\Where the schooner ploughs through the praine <cas,

To its dentined port on the western plain ;
Where homes inay never be sought i1 vain,

And hope is l‘»e thriftiest plant that grows ; :
Where man may ever his rights maintain R

Aud laad is as free as the wind that blows. Y oty

For fuether yarticulars apply to the hearest Ticket |
Ageut, or address A, J. ‘Taylor, Canadian I’ ssenger
Agent, 4 Palmer House Hlock, Toronto, Ont. |

NEW & 2N0 nis=

SUBSCRIBED CAPITAL, $t
AMOUNT ON DEPOSIT WITH IHL (;OVFR\'“LVI ()F CANADA, $354.724.

l_mmml NSPELTION
mmig‘

00,100,
SIR Arex.CampBELL.KCM.G. Pres.

(Lieut Govr.«f Ontano)
Jonwn L.Btatxic Eso.Vice Pars.

{ ofCanggy

(ompe

‘_.‘“?a"iice

6.C.ROBB. Chicf Engincer. A FRASER. Socy, Tress
Heap Orrice.2ToroNTO ST.

mrnay MACHI
CATALOGUE H W. PETRIE, e
AW oroN T, CANADAY

: TOrRONTO.

Prevention of Accident our chief aim. Economy of fuel secured.
NOTE —The offices of the Company have been removed trom above address to the Canada Life Building.

THE RELIANCE ELECTRIC MIFG. CO., Lto.

WATERFORD, ONT:

MANUFACTURERS OF ALL KINDS OF

HIILECTRICAT MACHINERY

FOR LIGHTING AND TRANSMISSION OF POWER.

Constant Current and Constant Potential Dynamos, for Arc Arc Lamps for Constant Current and Constant Potential

and Incandeseemt Lighting. _Circuts.
. . . Our Dynamos, Generators and Motors ar 4 d
atlway 5§ hY S s ‘ are automatic an
Electric Railway Generators and Motors selregnlating.

Siationary Motors of any horse-power, 10 run on Arc and
Incandescent Circuits.

All kinds of Station Fixtures, Switches, Lightning Arresters,
Rheostats, Ammeters, Volt-meters, &c., &c.

Wo glive special attentinn to Long Distance Transmission of Power. Qur apparatu
and contalns more merit than any other on the market. PP s Is simpler

WRITE US FOR PARTICULARS AND PRICES.

* Head Offies and Works: WATERFORD, ONT.

Toronto Office : 141 King St. West, TORONTO, ONT.
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A SINGULAR FATALITY.

‘The strange case of James Grant, a
hneman employed by the Chicago Tele-
phone Company, has excited much inter-
est in Chicago.  During the thunder
storm of the afternoon of Monday of last
week Grant had oucasion to ring up the
central office from the station at West
Forticth and Lake streets. A peal of
thunder, following quickly upon a flash of
hghtning, rang ouvt as he had the recciver
to his ear. He fell to the floor. The Ly-
standers ran to help him and found him
breathing heavily and unconscious. He
was taken to his home ncar by. Doctors
came promptly, Efiorts o restore him to
consciousness were useless, and he lay
insensible until Tuesday. \When at last
lie awakened from the stupor his first
words were : “Hello, ring off 1” and this
he muttered day and night. It was
evident that the unfortunate man had be-
come insane, and on Wednesday night
he became violent, stll laboring under
the deluasion that he was at the telephone.
It was necessary to summon help from
the neighborhood to restrain him. Al
night long he muttered, * Hello, ring
off 1 at intervals making frenzied attacks
upon the men who were holding him in
bed. The patrol wagon was called on
Thursday morming and he was carned,
feebly fighting, into a ward at the deten-
tion hospital.  Throughout the day the
afflicted man seaoggled pitifnly with his
delusion, and at 6 o’clock it was necessary
to administer quicting medicines in order
to get him to bed. At 9 o'clock he was
quet at last and breathing easy, with a
decreased temperature.  Twenty minutes
later he aroused himself shouting, bu
without attempts at violence, The attend-
mg physician was called, and, as Grant's
voice scemed to grow fainter, he found his
pulse failing with it. At 10:235 o'clock,
still persisting in his cry of “Hello, 1ing
off ! sunk to a whisper, James Grant
died.

‘The case 15 2 mystenous one, .and 1t is

i Hunt Bros. Elevine Station, Lon

not known whether the lightning itself or

the fall 1o the floor wis the cause of the
insanity and subsequent death. There
are several instances recorderd in medical
journals where persons have been render-
ed delirious by shocks of lightning, but
none is known precisely parallel to Mr.
Grant’s sad fate.~— estern Flectrician.

{

Halifax Gas Laght Co., N. 8., one

WIEROUS,

A FLW ELECTRIC STATIONS USING
OUR GRIP PULLEYS.

Roval Electne Laght Company, ==
Montreal, Canada, six—three g2
» 20, three 81 x 20.

Kingston Light & Power Co., twelve 7
~ten 62x13, one 86 x 12, one 62 7
X 10. (The tenarc n pairs on one
dnver).

Hamlton Electrie Co., thirteen—
—~tnelve 58 x 14, in 6 pairs, one
driver to each pur, one 103X20. 330 H, I GRIP PULLEY, FROM PHOTOGRAPH OF PULLEY FUR-

MSHLP ROYAL ELECTRIC €O, MONTRPAL

WATEROUS

don, six—358x9, 76X12. 72X 16;

two 1co H. P. couplings.
Windsor & Sandwich Electric Rail

10ad, two—48x 16, 6o x 12,
Nanaimo Electric Co., B. C., two,

El%(:;i?:; Laght Co.. Rat Portage, BRANT FOR D _sﬁ@ﬂ
Gue 481 12,

CANADA

%o x13. HIGH GRADE MACHINERY

Many persons imagine that the electric light gives no heat, and are
much puzzeled when told that the electric arc is the highest temperature
Itis perfectly true that arc lights are cool for
illuminating purposes, for the actual mass raised' to so high a temperature
is extremely small for the enormous amount of light given out. It must also
be borne 1n mund that arc lamps give off noxious mitrogenous fumes which:
are very noticeable in copﬁncd situations, Incandescent lamps emit abeo
lutely no fumes, since they are hermetically sealed in glass globes.
other hand. they produce a considerable quantity of heat, but far less
than gas, or ol lamps, hght for hight, and, difficult as it may be to vehieve,
wax candles give more heat, light for light, than either of the latter ilunu- j

known at the present day.

nants.—£Electrical Age.

THE

‘“Samsen”
Battery,

STRONGES1, CHEAPEST,
SIMPLE 1 and BEST
Battery for

Annunciators,

On the

SENUFACTUREHY OF

" ROBIN& SADLER

] .
MONTREAL

2518 2520 NOTRE PAME < 129 BAY. ST

TORONTO -

Telephones,
Electric Bells,

ETC,

The King of Open. Circuit
Batteries.  Teis wonderful bat-
tery is warranted to stand tnore
hard usage and continue its ser-
v-ce longer and more stubborly,
a1 less expense, than any other
open-circuit battery made. Send
for full particulars.

Geneval North American Agents:

éJohn Starr, Son & Go., Ltd.

Manufacturers and Jmportess of

Electric Light, Telephone, Telegraph, anid General Electrical
. N Appavatus and Supplies,

— ALS) —
l “ Lalimeyer® Electric Light Sifstean, ¢ Unique*® Telephones, cte.
{

2, 4 and 6 Duke Street, HALIFAX, N. S.

Illustrated Cata'ogue on application. Correspondence solicited.

o o



CANADIAN ELECTRICAL NEWS August, 1892

NOTES.

An engiaect calls attentun to the plac ng of a
jubricator on a steam jape. and thinks 1t makes
diffetence which sude of the ppe st s placed on
Placing the cupon the side nearestone end of the
cylinder, he found that end of the cylinder got the
bulk of the o1l which ran down the inside of the
pipe.  He now enters s oil supply pipe into the
steatn far enough to let the oil come inn the
centet of the cotumn of steam Ths s 1 e by
appug ond unieng @ shurt length. a1 tbe
steam gupxe before attach ag the Juty cave 7/t
ton Journal of Commerce

sume causes whals produce  coer heat g
Heasy e and stugg sh deaft 4oty tacier  with
the spaces bntween ules ined o Lok o e

PR UIRYE AT T ST PR LR T T
g furnies ton e ot RN T AN ] PR Y]
ingeews off crerss Best w b e coemgt e to
s with 1 cankered grate oo and teasy boe

I O R TV T RIEY - Y PRI boscsisent 1ol er whii b
vauw s the stoff C tal an bt gt taader

At ke stick aethet s dfge e nggloma Logl o onoagh
A tht alwane wal e adiated when o muach
teat turns oft the hiners of the foe front nd
thruws an ontense heat vut towards the fireman
Anutlier cause 1y the practice of filing furnace tuu
fuw of fuci, and then, whedn steam s geverated
tou sapndiy cusng Wil dainpers and  leaft et

When wines leak ot back end  paitauiar’y at
the top runs water bas Leen let duswo tou low o

tnoirt Lht samie wause preducs deihs 0 v ther
sade caoes and seams of wt water e o
twach mud o buider, aither at Lottan o aoound
tubrey at acar end, produces loaks  Twmeri e
Miller, .

The sulstautun of lead mstead of 72100 for
CRLOR il RabvaBe 08 cuiductors o welvotted
wm an artticde 0 L Lletricien Zine has certam
disadvantages  teadendy tu form an alloy, high
mielung tesmperature and tendency t o flake  Lead
seems 10 b jrcferabile fur wertavn reasons and its
apphication s sinular to thatof zine The objects
are cleaned clectrically, and immersed 1 an
aqueons solution containing 10 per cent, of
bydrochloric acid and 1 per cent. of hydro-
fluoric acid, heated to 50° C, e a vessel coated
with lead. They are connected to one pole of a
dynamo as anode, the lead coating constituting
the other pole  After this preparatian they are
dipped mto limewater of the same temperature,
and then into an alloy of equal parts of zinc and
un in hydrochlonic acid, whieh greatly favors the
adherence of the melted lead into which they are
then ipped.  The process 1s econonucatand is
not confined m 1its advantage to iron or steel
articles, but may be used for chemical and
clectrolytic vessels, ‘The iron or steel wires
serving as protecton an armored cables, it is
suggested, sght be advantageously treated by
this method in preference to the ordinary galvan-
inng process. :

L I .

Hill Patent Priction Pulle

m . ————

AND GUT OFF GOUPLINGS .

For Electne Light Statons and all purposes where mtermittent power 1s required.

MiLLER Bros. & Toms,

(Successors to Miller Bros, & Mitchell)

 Toronto Office: 74 York Streat, MONTREAL, QUE.
O

ESTABLISIHHED 1869,

e T e U

THE BROOKS MANUFACTURING CO, Lo,

MANUFACTURERS OF

GARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ON'T.

COMPACT

e g
P
- =

TH NGRTHEY MFG. GO.S

INDEPENDENT GONDENSER GIVES
PERFEGT SATISFAGTION.

PUMPS FOR ALL PURPOSES. '

»

6. W. RENDERSON

Bl A LI

- HLEGTRICAL SUPPLIES -

msmnsot 4 ) EOA 11 0t

KSTIMATES FURNISHED FOR

Lighting, Power and General . , .
« 1« «+« Electrical Construction.

Rl G

.L

CANADIAN AGENT-FOR
THE ECONOMIC
: ELECTRIC
MFG. CO.

BOSTON,
>

o —

251 ST. JAMES STREET, ===

==== MONTREAL.




