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MR. SAMUEL J. T. BROWN.

Mis rs of the Canadian Electrical Association and
persons connected with the electrical interests in Wes-
tern Ontario will have no difficulty in recognizing in the
accompanying portrait the smiling features of Mr. S. J.
T. Brown, local manager ot the Bell Telephone Co. at
lLondon, Ont.  Mr. Brown was born in lHertford
County, England, on October 3. 1852, In 1869 he
came to Canada and settled in Hamilton, where he
became engaged in the building business. In 1873 he
entered the employ of the Bell Telephone Company
under Mr. Hugh C. Baker. In 1883 he was appoiated
ravelling agent to organize ex-

by means ol electrical development. The list is not
carried beyond the achicvements of a year or two past,
nor is it meant to include such apparatus as the tele-
phone, telegraph, phonograph, or other widely-spread
factors of electrical development.

EDISON'S VIEW OF HORSELESS CARRIAGES.
A rEPORTER of a daily paper interviewed Edison recent-

ly upon the subject of horseless carriages.  His opinion
is that the problem rests on the construction of cheaper
and lighter motors, Over 2,000 men, he says, are at
work in this country alone trying to invent hetter motors
for horseless vehicles.  Hundreds

changes and put in plants in the
district west of Kingston,  He met
with so much success that the com-
pany promoted him to the position
of manager of the London branch,
October, 18g1.  The numerous im-
provements in the telephone ser-
vice in the city since that date are
an evidence of the thorough ap-
preciation which he has of his busi-
ness.  Mr. Brown has always taken |
an active interest in the welfare of
the city, and is highly respected by
all who know him.

ECONOMY OF ELECTRICAL
PRODUCTIONS.

Maxvy of the commercial chemicals

nowin general use are made at much

of others in Europe are alse cn-
gaged in the same task.  The auto-
mobile is bound to be in general use
beforelong. Take the bicycle, for
instance  The high grade + aeels
which cost $100 each to-day will in
a few years at bhest drop to $30,
and machines that can now be
bought for from $30 to $735 apicce
will cost only $15 or S20. The
same thing will be the outcome of
the experiment with horscless car-
riages. The motors now cost from
$250 to $§350 each. The motors
will also be made smaller and can
be more easily manipulated. Then
tricycles and light toad vehicles can
be put on the market at a cost of
S$ioo to S123 each; a serviceuble
light vehicle to carry two, or even

cheaper rates than formerly, says
anexchange, because ot the econ-
omy of clectrical production. A large percentage of
the metals can now be reduced from their ores by elec-
trolytic methods. The production, refining, purifying,
etc., of many products not essentially chemical, such, for
example, as sugar, molasses, beer, starch, beet-root
juice, ete., isnow accomplished electrolytically. Cotton
is picked and bleached, leather is tanned, white lead is
made, ment is preserved, ozone is generated, acetylene
gas is produced, safes are broken into, car wheels are
lested, graphite is formed, and diamonds are manufac-
tured by either the direct or indirect action of the cur-
rent 5 gold, silver, iron, zinc, lead, copper, tin, alumin-
um, nickel, bismuth, antimony, are all either mined,
refined or separated from their ores, and in some cases
actually produced by the magrical properties of the elec-
tric current.  Power is transmitted, farms are worked,
boats and land carriages are propelled, oil wells are
made to increase their flow, the stage is made more
spectacalar, watercourses are disinfected, and hitherto
impenctrable substances are rendered transparent, all

Mg, Samven J. T. Brows.

four, people can be made after the
principle of the tricycle at a cost
of from $100 to $125. In the construction of the
motor there are three ditferent kinds of power to con-
sider — gas, petroleum and electricity.  Electricity should
be the best and cheapest.  The most successful auto-
mobiles made thus far are those in which clectric motors
are used.  They can go twenty-five miles or more with-
out being re-charged at the rate of ten miles an  hour.
Delivery waggons, express waggons, broughams and
all of the heavier class of vehicles can be driven as casily
by a storage battery as any other kind if the battery is
improved sufficiently, and that will unquestionably be
done.

Mr. G. Sage, engineer, Clinton, stites on renewing his sub-
scription to the ELEcTRICAM, NEWS, that no up-to-date eagincer
can afford to be withont it.

The Jenckes Machine Co., of Sherbrooke, recently shipped o
the Asbestos & Asbestic Co., of Danville, one of their 2o-diill air
compressors, together with three highespecd crushing rolls and
two picking tables, Leing a plant required by the Asbestos Co. in
connection with the extension of their operations.
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TORONTO TECHNICAL SCHOOL EXAMINA-
“TIONS.

By the kindness of Mre. James Milne, the instructor
in this depart ent, we are enabled to print the answers
to the problems given the students in Applied Mechanics
at the recent examinations of the above school. The
questions were published in the July issue of the Evrc-
TricAL News, and the answers are as follows :

APPLIED MECHANICS.
ELEMENTARY.
ANSWERS
1. 324"
140025 fto pds,
39003 ths,
718 or 71.87% efliciency.
Top 1,000 Ibs,, bottom, 5,000 Ibs., sides 3,000 Ihs,
B W, 37903 tbs, very neasly.

7. 127 and 48" diam. 3o and 120 teeth respectively.
8. 22 cwis. 2B ewts, 1.2 feet from support having 22 cwts,
reaction,
9. 1513 lbs,
10, 200 lbs. 78 Ibe,
t1. §5.8 tha. 896 Ihs,
12, 63. 100,
ADVANCED.
13 Let Rz Radius of large sheave,
r=radius of small sheave, .
P Pallin be,
W2 Weight to be fifted.
»
W= JR'—.'; = 1,200 tbe,
Efticiency =useful work done.  Total work expended.
14

D

tee sibvesmsvanetamtnas

A

3
Teastonx E B- W, RC4 \\'.l

B A

C.-:,l BC.

Find & B and B C,
Arenof Triangle A B D .95 8q. {1,
ADER

o - ~95 8q. 1L,
E B 3.6 feet.
Again i\.li:—ti!):gg or C D gt

RBut BC =\ 207 - 1g* =614 nearly
Teasion+ E B30 BRC.
Tension - 235.5 cwis.

By parallogram of forces the thruat an the 1ib as measared on
dingrram is §2.5Cwits,

15. 9,000 Ibs.

16. When au the paint of lowernimg the weyght is 2380 1hs. and
whea on the point of raising the weight is 220 b,

17

——

N

F

Let B, B,, B,, cte., he the angles, made by
S+ Sy, Sy, cte., with the vertical
Sin B, =xin B =cos By =cos B,
Sin By=sin By=cos By=cos B,
and by the method of resolution of furces we get for the section
cutting S, and §, the equations
S, +S,sin B, =0

—- §+S, cos B, =0

From which we get 8, =2,600 and S, = ~ 3,000 b,
If we take o section cutting §,, 8, S, we get
S, +S3sin By +S, sin B, =0
Wow W

28T =S, cos By +S, cos B, <O
S,= ~8066 lbs.
S, = -2,500 lbs.
S, and S, are found in the same mauner, viz:
S$o4S, sin B, + S, sin B=0
‘: - ‘é\i -‘~: +8, cos B, +sin cos B=0
S, =866 lbs.
S.=1732 lbs,
By construction as shown in the figure we yet exactly the same
results as measured to sceale.
$, =H G =2,600 Ibs, tension,
« = H B=3,000 lbs. compression,

N S,=H 1= 866 Ibs, .
S,=1 C =2,500 b, ‘e
Ry=1 K= 866 lbs, tension.
S.=KG=1,7321hs, ¢

18. 360 h. p. nearly.

19. 251 h. p. or 109 h. p. less,

20. Drives No. 1=14" Follower No, 1 =11.2"
o 2= s or=a3al”
vt 3= o8 o *o3=15g
I “og= 8.7" i m 4___17'5-

21, Tension 12, 3 ewts. nearly.

Reaction 8 ewlts. fully.
To find the direction of the reaction
Let R h=horizontal component acting from B to A
R v =venicl component acting upwards.
Ry 1aking moments about A we have
Reactionx r=Wx 24 W x6
r=43 fect.

.o with A as centre and 43{ feet radius describe an arc and
draw from B a line tangent to this arc.  This line represeats the
dircction of the reaction.

22. () What 30 teeth makes 7 revolutions,

40 35
(b) * 3o ™ 3 “ in same direction.
** s0 s " in opposite direction.

3
Y

. 13.5 tons,
3. S21,200 Ibs. nearly.
. 454 revs.

660 1bs. nearly.

(Y
o

The KRaslo Elcctric Light Company, of Kaslo, B.C., is about to
change its motive power from steam 1o water power, and has
secured a site for a power house about a mile from the town.

The Jenckes Machine Co. have just completed for the Sultand
Mine at Rt Portage one 3o-stamp mill, with six vanners, one 150
h.p. Corliss engine, with complete equipment of boilers, compres-
sor and hoisting plant.  This is the largest and most complete
plant of this kind in the Lake of the Woods district.
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"WESTERN ONTARIO LIGHTING PLANTS.

Our ttavelling representative has furnished the fol-
jowing descriptions ot lighting plants in Western On-
tario, as an adjunct to those which appeared in our July
jssue

\J’ FI RGUS ELECTRIC LIGHT AND POWER COMPANY,

The Fergus electric light and power plant is owned
by Dr. Groves, of Fergus, and was installed in 1891,
the power house being situated in Dr. Groves’ mills.
Besides supplying light to Fergus, the company in 1893
extended their line to Elora, and have since supplied
that town with street and residential lighting, They
also supply power for motors.

The company have at present 24 miles of wire, 8oo
incandescent lamps and 4o arc street lights.  The plant
consists of Reliance dynamo of 2080 volts, and Thom-
son-Houston alternator, all  switch-board apparatus
being from Reliance works. One of the special features
of this plant is the exciting of alternator direct from arc
ciccuit without the use of a separate exciter. There is
awell equipped machine shop in connection with the
plant furnished with Bertram drill Iathe and full com-
plement of tools, in which all repairs are made and arc
light winding done. Power is furnished by a Brown
tandem-compound, g9 x 14, 24" stroke, and Porter &
Allen 10! x 20 high speed engines, controlled by
Porter governor, steam being supplied by two boilers,
one 52 in. x 14 ft. and one 48 in. x 14 ft. The engine
room is equipped with Northey fire pump and fire hose
and an indicator outfit. This plant has had in use a jet
condensor, but owing to the hardness of the water they
are now putting in a new surface condensor.

Mr. Gibson Groves, the manager of the plant, was
born near Fergus on the 20th of June, 1857. After

Mgr. GissoN GROVES.

leaving public school he resided for several years in
Mannuba, engaging in different lines of business. He al-
ways tuok an active interest in engineering and electrical
mattas, and in 1893 took charge of the above plant, ]
whidli, under his progressive and energetic management,
has reached a high state of efficiency.

SEATORTH ELECTRIC LIGHT, HEAT AND POWER COMPANY.
Tux plant of the Seaforth Electric Light, Heat &
Power Company has been in operation since 1894, and
is at present supplying 1,160 incandescent lights, forty-
four 1,000 candle power arc and twenty 2,000 c.p.
strect arc lamps.
The power house is a commodious brick. building,

with excellent ventilation, the offices and store-rooms
being in the front.  The floor of the dynamo room is
covered with oil cloth, and the boiler room is built ad-
joining, with concrete floor. The basement contains
toilet and bath room, large water tank and oil filter.
Power is generated by a United Electric Improvement
Co.’s alternator and Ball arc dynamo. The switch-
board is fitted with instruments of same make, with
exception of a Carpenter’s enamelled rheostat.  Two 85
h. p. high speed Robb engiries and two 70 h. p. Robb
boilers, Austin water heater and Northey pump com-
plete the power apparatus.

Me. A. H. Ingram, manager for the company, whose
portrait we present, has had charge of the plant since

MRgr. A. H. INGRAM,

its installation. Mr. Ingram is a native Canadian, now
35 years of age, ond was born in the county of Huron.
After leaving the public schools, and having a liking
for mechanical pursuits, he followed engineering, and
with the advent of electricity into comumercial use, ob-
tained a position with the Brush Company, of Detroit,
with which firm he was engaged for over two years,
severing his connection with them to take his present
position. He operated the plant for about four
years for the corporation, and returned to the position
when the present company took over the busi-
ness. He is a progressive and energetic manager.
Mr. Ingram now enjoys more than a local reputation,
and any visitor to the plant under his charge will be
convinced that the reputation he enjoys is well deserved.
He is ably assisted by his engineer, Mr. I. Moddlin,
and his assistants, Messrs. Darling, Chesney and
Smiley.

Under Mr. Ingram’s management this company are
branching out into the manufacture of dynamos, having
already supplied several small plants with generators.

SOUTHAMPTOM AND PORT ELGIN ELECTRIC LIGHT PLANT.

Messrs. Kilmer, Cowan & Co., of Southamptor,
Ont., who have secured a franchise for electric lighting
the towns of Southampton and Port Elgin, Ont., are
now installing their new plant at Denny’s Dam, on the
Saugeen river, about 234 miles north of South-
ampton, from which they will supply both light and
power to above towns.

This firm having purchased the water privilege at
what was known as Denny’s hull, have erected a two-
storey power house, 20 x 38 feet, finished in hardwood,
and have rebuilt and enlarged the flume, and are put-
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ting in a Kennedy 66 in. special water wheel, with
Keanedy governor. They have a 1o!: foot head of
wiater, and the privilege to raise.to 16 teet, giving them
1,500 h. p.  For present lighting they have installed a
75 k w. monocyclic Canadian General generator, with
other instruments.  They have at present about fifteen
miles of wire, and expect to transmit to other towns in
the vicinity. They are using No. 4 wire on the line to
Port Elgin and No. 6 to Southampton, and furnish
about 1,200 incandescent lights, but are putting in a
number of 50 ¢. p. incandescent street lights.

Mr. C. E. Kilmer, the manager of the plant, is a
native Canadian, and an experienced electrician, having
had several years experience with the Canadian General
Company at Peterboro.

PAISLEY HLECTRIC LIGHT PLANT.

T plant has been operiated by water power for
about two years, and is owned and managed by Mr. D.
MclIntyre, of Paisley. The power house is situated on
the north branch of the Saugeen river about two miles
from the town, and is equipped with a Leffel 52 in.
water wheel and a 750 light Roval generator, with in-
struments, from the Royal Electric Company. For
transmitting Mr. Mclntyre has already put in about
seven miles of wire, and is supplying about 200 lights.
With the capacity of the plant it is needless to remark
that the citizens of Paisley are getting an efficient service.

ELECTRICITY APPLIED TO GOLD MINING.

Tur big power plant at Blue Lakes city, Amador
county, Cal., is nearing completion and  will shortly be
ready to transmit light and power along 32 miles of the
mother lode in Amador and Calaveras counties.  Large
reservoirs have been built in Slabtown, two miles from
the site of the power building.  Two 2 phase generators
will be shipped from Massachusetts, together with the
other clectrical apparatus, in a few days. It is claimed
that this will be 6o per cent. cheaper than the power
now used at the mines.  The application of electricity
to the working of ore is becoming general in all mining
regions.  Electricity, of New York, says concerning
the subject @

“ Twao important undertakings, which have somewhat
recently been before the British investor, have for their
object the reneration and supply of electrical power for use
in gold mining. Oune of the schemes is for the extensive
gold mining districts of Western Australia, particularly
the Coolgardie neighborhood, the matter having been
gone into very carefully by English experts who have
advised the Waestralian  Electiical Company. It s
thought that the growing gold mining industry of
Westralia will afford satisfactory instances tor the suc-
cessful application of clectric power transinitted over
distances.

‘The other undertaking has been, for some time, in
course of carrying out. It is that of the Rand Central
Electric Works, which supplies electric power to the
gold mines of the Rand district in the South African
Republic.  The Siemens & Halske Company have been
very Jdosely identified with this scheme, but there are a
number of English sharcholders, Sir Charles Rivers-
Wilson being the chairman of the company. The capa-
city of the plant put dewn, which is equal to about
2,100 horse power, has been applied for at an average
of about £45 per horse-power per annum  delivered,
including wires and fittings.  As this is a cheaper rate
than steam power can be obtained it is not very sur.
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prising that the demand should have been o reagy,
The company expects to find it necessary very slloni,
to extend its plant, and sces its way to ood returns g
its capital. There are four three-phase generators iy
position, these being direct-driven by vertical triple.
expansion marine-type cengines, having a maximyp
break horse power of 1,200.  Each dynamo weighs 30
tons, and is constructed in four picces. Eight muyl,
tubular boilers, with 200 tubes cach, supply the steam,
Each is of 600 horsc-power, and has 9,300 square feq
of heating surface.  Only three sets of the plant will be
worked at first, the fourth being held in reserve (or 4
time. Somne of the minew supplied are situated over 3
miles from the generating station,  Current is generated
in the dynamos at 700 volts, is riised by means of step.
up transformers 10 10,000 volts, and at the mines is re.
duced by step-down transtormers to 120 volts tor lght.
ing and 240 to 500 volts for motor work.™

H. M. Chance, in a lecture before the Ingmees
Club of Philadelphia, not long ago, gave a description
of the various processes of extracting gold from vres by
electricity. He divided them into six classes, cach u;.
volving a different principle or method of application,
The classes are :

1. Electro-magnetic.

2. Electro-solvent.

3. Electro-amalgamating.

4. Electro-precipitating.

5. Electro-inductional.

. Electro-smelting.

The first class employs electro-magnets to remone
magnetic material from the gold with which it .5 asso-
ciated. In the second class the current is used to assist
in dissolving the gold from ores by means of chemua
solvents of gold. In the third class the current »
passed through the amalgamated plates or mercury
facilitate amalgamation. The processes of the fourth
class are electrolytic, the gold being clectrically de-
posited from its chemical solutions. These proesses
are extensively used in South Africa and to sune ex-
tent in this country. The fifth method aims to remoe
gold particles from other materials by the inductive
action of high frequency alternating currents. The
sixth method, that of electric smelting, promises well,
provided the cost can be reduced to that of osdinan
smelting processes.

[+2)

———

THE NEW TELEPHONE GIRL.

SHe was a new girl at the central telephone exchange.  Her
prevwous experience in this big and busy world had been belung
the counter at Chintz & Chally’s.  Nevertheless, she was o pleas
ant-spoken young lady and amiability was wiitten all over he
She had adopted as her motto the touching sentences
* and she honestly tried to live up toat. There
She applicd her ear to the instrumentand

nature.
“We try to please,
was a ring at the bell.
asked, sweetly :

‘“ What number, please?”

** Lot me have No. 374.”

“1am sorry that No. 374 s busy now,” she replied.  * Yoo
can have No. 473 or No. 475 if you wish.”

The mdividual at the other end of the wire bung up his recener
and used tanguage which plainiy showed that all efforts to picase
do not necessarily succeed. - Harper's Bazaar,

The Electrical Supply Company of Houulton, Linited, has beea
incorporated, with a capital of $20,000. The promoters are.
Johin Wesley Vi Dyke, of Grimsby, manufacturer, and joba
Sintzel, tailor; Joseph Overholt, dentist s William Gilzean Read,
merchant, and George Thompson Simpson, electrician, all of
Hamilton.
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CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

Notx -S - taties of Associations ate requested to forwan! matter for publi-
atha in e jarement not later than the agth of each month.
T —

ANNUAL CONVENTION.

Tug annual convention of the Canadian Association of
Srationary  Engineers will be held at Brockville, Ont.,
on Thursday and Friday, the 19th and 20th instants.
‘The meetmyr is expected to be especially interesting, as
Lome unportart questions will be discussed, one being
the propesed Dominion license law. A paper on *¢ The
Indicatur, * prepared by Mr. G. B. Risler, ot London,
will be presented, and it is possible other essays on
cagineeting subjects will be forthcoming.

STRATFORD NO. 3.

The teatures of the president of the above associa-
uon, Mz, Jobn Hoy, are herewith portrayed.  Mr. Hoy
s an actine association worker, and puts forth every
cffort to make the meetings interesting.  He was born
about ten miles from Stratford, in the township of
south Last Hope, on September 28th, 1854. At the
age of 10 years he learned the trade of machinist,
atterwards becoming engineer at the works of Thomp-

Mg, Joux Hov.

son, Williams & Co., remaining in that position for
For atime he was engaged at Weston,
Ont., but upon returning to Stratford he accepted the
position of engineer for Messrs. Dufton & Sons, which
he has occupied for the past thirteen years. He has
therefore been in the employ of a steam plant for
twenty-three years, and is a thoroughly reliable en-
gineer.

mne years,

LONDON NO. 5.

The above branch of the C. A.S. E. have made a
somewhat new departure in association work. A num-
ber ot cogineering questions have been prepared by the
examining committee, a copy of which has been fur-
nshed to cach member.  Three prizes will be awarded to
the winners. The questions were prepared by Mr, G.
B. Risder, of the Advertiser office, who is also furnish-
ing the prizes. Mr. Potter, chief enginecer of the Lon-
don sticet railway, will act as judge. The answers are
to be reoeived in writing before 8 p. m. of August 1gth,
and the result is looked forward to with much interest.

BROCRVILLE NO. 13,
Mi. J. Aikens, secretary of Brockyille No. 13, writes:
Atour last meeting the clection of officers for the ensuing
year was held, with the following resuit : President,

J. Grundy ; past president, A. Franklin ; vice-president,
C. L. Bertrand; 2nd vice-president, F. Andrews;
recording secretary, J. Aikens; financial secretary,
Wm. Robinson ; treasurer, J. McCaw ; conductor, W,
S. Baverstock ; door-keeper, E. Mortimer ; trustees, L.
Carr, FF. Devine, J. McRitchie; delegates to conven-
tion, E. Andrews, I, Wilkinson. The programme for
the convention is not yet completed.

ONTARIO ASSOCIATION OF STATIONARY
ENGINEERS.

Tne annual meeting of the Ontario Association of
Stationary Engincers was held in Toronto on Monday,
May 31st last.  President Arthur Ames, of Brantford,
called the meeting to order at 11 a. m.

The minutes of the previous meeting were read and
approved, on motion of Bros. Mackie and Devlin.
The presideat delivered the following address :

GENTLEMEN,  On the occasion of our seventh annual mecting,
1 feel it my duty to thank the officers and members of this
association tor having shown the confidence reposed m me by re-
electimg me for a second tetm to the honorable position as presi-
dent of the association. 1t is with the greatest pleasure that |
note the growmg interest with which our sannual meetmg s looked
forward to by all,  Tam sure that T bhut voice the sentument of all
the members when I express the sincete reggeet oceitsioned by
the absence, through illness, of our worthy registear, Me. Ao B,
Edkins. 1 am happy to state, however, that he is now conva-
lescent, and we may look forward to secing hime with us againere
long. In his absence, the duties of his position have fullen to Mr.
A M. Wickens, who his so ably taken up the work with all his
old-timed vigor, and has managed the business connected with the
ortice in o manner highly creditable to himself and to the sodicty
in general, and it must be encouraging to remember how deep
an interest the older members still retain in the society,

The business to be brougght before you will consist of, as on
previoss occasions, the election of officers to the board to teplace
the retinng members whose time have eapired.  Ta connedtion
wilh this matter it s scarcely necessars to impress upon you the
importance and desimibility of eledting, to Al the vacandies,
members who have the mierests of the assodiation at heart, for,
as you will readily understand, its futare success as an associa-
tion depends, to a very groet eatent, upon the perseverence and
miclhpgence of the officers.  In this conrection, T may congratu-
late the officers and members of the outgoing board on the fact
that, during the past years, no complunt has reached me
respecting any certificate holder, etther for neglect of duty, in-
toxication or other unbecoming conduct, consequently we have
not had to revoke any certiticates.

1 would draw your attention to the fact that the membership of
the association hias not increased to the extent that it might have
during the past year, but it is nevertheless gratify ing to note thai
the best men througghout the provinee have asailed themselves of
the privilegres offered by the association and procured certificates
on their own merits.  The importance of this statement is shown
by the fact that manufactuters all over the provimce now require
engmeers holhing Ontano certifivates, and every steam plant of
any consequence is now managed by amember of thisassociation
—3a most encouraging sign.

The all mportant question of legislation is again before us. A
short time ago, as you no doubt remember, a joint commitee of
the Canadun Association and Ontano Association was appomted
to draaght a il respecting the inspection of steam boilers and
the licensing of engineers in the Dominion.  This was done satis-
factonly to the comunttee, and at the mectingg 1 question Messes.
A M. Wickins, Jas, Devlin and myself were delegated to intro-
duce the bill and explain its purposes.  As an association we are
deeply indebted to Mr. Jas. Sutherland, M. P. for Noith Oxford,
who so courteously, at our solictation, consented to mttoduce the
measure in the House, and to draw 1o the attention of the mem-
bers of that body the great and ncreasing unmportance connected
with the proper inspection of steam boilers and the gualifications
of the engineers in charge theeeol, The Lill up to the present
time has passed its secomt reading, which you will be pleased to
receine as an assutane that the moasuse s baangg duly considered
at the hands of the Government. 1 may say, however, thiat ow-
1nge to the great pressure of busmiess at Ottaana connedted with
the tanff, cic, and owimg pastially to the introduction of the
measure late i the session, the possibilities of securing its pass-
age were lessened, but great hopes are entertauned of obtauning
the ne essary legislation carly in the session of 1898,

In conclusion, 1 wish to once more carnestly and sincerely
thank the members of this assocstion for the very great conh-
dence reposed i me and the honar shown me duning the tioe |
have held the position of president of this association, and 1 do
this the more catnestly hnowings that this is the Iast oppottunity 1
will have of thanking you individually and collectively for the
hearty co-vperation and support T have tecened at yous hands o
connection with the various duties that have fidlen to my position
during my term of office. 1 need hardly say that { will ever have
the best nterests and welfare of the assodiation at Lo ., and




154

CANADIAN ELECTRICAL NEWS

t\llgu\l, 189:

should the apportunity ever arise 1 will be always ready and will-
g to do all that hes in my power to further us interest to the
ulmost,

Mr. A. M. Wickins, acting registrar, presented his
report.  The business of the year was stated to be
satisfactory.  Regret was expressed that Bro. Edkins
was unable to be present.  The report also said : The
number of new certificates issued for the year of all
grades is 76.  There have been 17 certificates raised to
a higher grade.  We have issued G680 certificates, some
of which hive been cancelled for non-payment of renew-
als and a few bave been blanked by their holders pass-
ing to the great beyond, Ieaving us with 634 certificate
holders in good standing. The financial report is
as follows :

RECEIPTS.
New Certificates and
Raisesoiiiiinen.,
Renewals oooo,.., .o 2

DISBURSEMENTS.
co.0 8158 47
3¢ Paid Examination Fees 187 55
g 73 % Postaye, Printing and
5 00 Legistation. ... 106 69
 Cashontland......... 122
$465 oo $463 oo
The treasuser's report showed that $158.47 had been
received from the Registrar, which with the balance on

o Paid Treasurer..
.

hand May 31, 1896, made an income of $393.31. The
expenditure was as follows :
18q0.
June - Board Meetingg, Galt .ooooeene o rerteranans $ 88 64
CarctaRerand Hall Rente..oo0 oot 3 o0
Paid Treasurer Salary . . 10 00
Percentage on Renewildsooooooeaoiaen. 73
G6—-Paid Registrar c.ooon o o o L .. 2300
Nov. 20—Puid Registrar ..ol aenn. Ceeieneaaaans 35 00
1897 - -
Mar. 17 Legislation Committee Expenses...... ..., 44 00
May Legistation Committee, Expenses to Ottawa. ... 51 0o
May 3o--Postage and Expensesciiiiiac i R 375
Sa® g
RBalanceon Handooo .o ioviiciinn et 1 137

$393 31

The standing committees were then appointed as
follows : Commiitice on good of the order---O. P. St
John, F. W. Donaldson, W. G. Blackgrove, Jas.
Devlin and John Bain.  The legislative committee were
re-appointed, and on motion of Bros. Donaldson and
Mackic were given power to add to their numbper.
Committee on mileage, Bros. Jas. Devlin, Robt. Mackie
and \Wm. Sutton.

On motion of Bros. Mackie and Bain, it was resolved
that the president be empowered to appoint a member
to investigate and report on any boiler explosion that
may occur, should he deem it advisable so to do.

1t was moved by Bro. Devlin, seconded by T. Elliott,
that a petition for a Dominion license law be forwarded
to the members in the different towns, with a request to
have them circulated, signed and forwarded to Outawa,

Mr. Mooring moved, scconded by Mr. Wickens, that
Bros. Mitchell, Dandic and Bain be appointed a com-
mittee on transportation for the next regular meeting at
Oshawa.

The treasurer was granted the sum of $i10 for his
services.

On motion of Bros. Mitchell and Devlin, a uniform
price for inspection of a steam plant, was agreed upon,
said price to be §3 if the plant is situated in the town
where such examiner lives; if not, railway fare and
hatel expenses to be added.

ELECTION OF OFFICERS.

For president, Bros. T. W. Mitchell and Q. P. St
John were nonumated, Bro. Mitchell being.clected.

For vice-president, Bros. St. John and Donaldson
were nomunated, the latter being successful.

o ———
Bros. Wickens and Mackie were elected by acclams.
tion to the respective oflices of registrar and treasupey,
Hamilton, Brantford and Oshawa were all strongly
supported by the members as the next meeting place',
with the result that Oshawa was decided upon
On motion of Bros. Devlin and Blackgrove, the rege
lar meeting was fixed for the first Monday .fter i,
24th of May.
ELECTION OF BOARD MEMBERS.

The retiring members of the board were Bros
Mackie, Edkins, Philip and Wickens.

Moved by Bros. Elliott and Donaldson that the
retiring members be re-clected by acclamation.  Log,

Nominations were made as follows: Bros. Edkigs,
St. John, Mackie, Mooring, Philip and Blackgove,

Upon a vote being taken, Bros. Edkins, Mackie, St
John and Wickens were declared clected.

The standing committee here -eported, which was
then followed by a report trom the committee on mile.
age, recommending that the sum of $73.19 be pai}
board members for mileage.

The committee on the good of the order request 4l
certificate holders to use their best endeavors in selting
forth the advantages of taking out cerntificates, and the
usefulness of a Dominion license law to engineers ang
steam users.

PERSONAL.

Mre. Wi Cross, CLE,, wits recently appointed to take charge
of the waterworks plant at Calgrary, Alta.

Mr. Johin Davis, of the Metropolitan Railway, North Toronta,
has recently passed through a severe illness, frony which heis nox
recovering.

Mr. Fred B. Robb, of Amherst, N.S., was drowaed while bath.
ing near Wallace.  Deceased was seeretary-treasurer of the Robb
Ewgineering Company. .

Mr. W, F. Chapman, chief engincer for the Canada Carnage
Company, Brockville, and exceutive sceretary of the Canadias
Association of Stationary Engincers, was recently masded 1o
Mas. Alifred.

TRADE NOTES.

The Lucky Jim Gold Mining Co., of Sandon, B.C., have plced
an order with the Jenckes Machine Co., of Sherbrooke, throegh
their Rossland branch, for the ironwork for one three-wheel tan-
way.

The Colonna Gold Mining Co., of Rossland, are putuny n aa
air pipe lne 1o connect their two properties.  This has bee
bought through the Rossland branch of the Jeackes Machine Con,
of Sherbrooke, Que.

We have received R copy of the 1897 circular of information o
the Interational Correspondence School of Electricity, of Serae
ton, Pa. The thorough system of tis school s making for w2
world-wide reputation, and those contemplating home study shockt
send for full information.

The Sherbrooke Strcet Railway Co. have closed a contract wit
the Jenckes Machine Co. for onc of their g3.inch Crocker tusbines.
with tubing and wheel cases complete, horizontal setting, f
direct connection to an electric yenerator, which is being furidhed
by the General Electric Co.

The firm of Patterson & Corbin, street car builders, St. Cathat-
ines, Ont., has failed. Posseasion of the estate has been taken
by the bank under power of mortgayge, while the mumdipabis
placed a bailiff in charge for taxes. The firm for serverdd yean
did 2 successful traude, but for two or three years past have bea
at a stand-aill

We are in receipt of an invitation to the nincteenth anazal |
Rhode Island Clam Dinner tendered to the clectrical frntemiey |
by Mr. Eugene F. Phillips, president of the Eugence F. 1'hullps
Electdcal Works, The event takes place at the Pomham Cleh
Providence, R. 1., on August 2181, and will no doubt prove as e
jovable as similar occasions in the past.
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W, H. BROWNE, Manager Royal Ebectric Company, Muntreal.

WILLIAM THOMPSON, Superintendent Watetworhsand Electric Light Plant,
Montreal West, Que,

CANADIAN ASSOCIATION OF STATIONARY
ENGINEERS.

———

l‘re\ﬂml. 'l AMES DEVLIN, . . Kinguon, On:

Vae-Preident, K, 1. PHILY ". - - 11 C-nkuhul $St., Trwoma,
Sareiary, W, F, CHAPMAN, - «  Beokyille, Ont.
Treasueer, R, Co PI-'TTI(oRl" .« . Hamihton, Ont.
Coataane, Jo MURPHY, - Montreal, Que.
low Keaper, F. J. MERRILL,  «  +  Owawa, Om.

TORONTO RRANCH NQ. v.=Meets 13t and 30 Wednoday exch month in
Laswrers Hall, 61 Victoria street, G. C. Mooving, President T T. Eventiel,
Vace- Teeselent 5 _| W, Marr, Recurding Secretary.

MONTREAL HRANCH NO. 1.—Meets 1t and 3rd Thursday eacis month, in
Exgineers ‘Iaﬂ. Craig mreet, President, Wam. Seyth: amt Vice Presidemt, W
Kaden . nd Vice-Presidem, I Ich‘\u' R itg Secretary, J Ollvmh,
Trea urer, €5, Jones,

T, LAURENT BRANCH NO. 3.—Meuts every Monday cvening at 4 Lt
m\":: Montieal, R. Drowm, President ; Al¥red l..\o-v. Secretary, Dchk
steee, N2, Cu

KRANDON, MAN., BRANCH NG. l.—)lms It :nd Ftiday each month

PO Hal A, R. Crawford, President 1 Arthwt Fleming,

HAVMILTON RRANCH NO. t—"«h a and yd Friday ﬂtﬁ month in
Maces ers tfall. W, Nm Prevdem ; G. Mackie, Vice: Fresident : Jou, lrone
side, Re  ling Secretary, Markland Se.

STR \T‘Olu) RRANCH NO. 3—John Hoy, Proident: Samuel H. W v,

mz.\\TfORll BRANCH NO. .—)lqa- sond nnl qth Friday ench mowth.
F.~yih, Previdest ; Jos. Ogle, Vice-Prasiden: ; 1. Puigrim, Cominomal Cord:

" .

LONDON BRANCH NO.
month in Sherwood Hall,
W. Blythe, Sccretary.

GUELPH BRANCH NO. 6.—-Mcete 1st and ard Wedneulay each month at

.30 o, H. Geary, Preddent ;. Tho< Anderson, Vice-Psesidents H, Flewelling,

e -Secretary § 1% y:m. Fin-Secretary : Treaswrer, C. ¥, Joudan,

OTTAWA BRANCH NO. 7.~Mect every swcomd and fourth Qamnl vy in each
:;mi: in Horbridge's hatl, Rideau strect § Frank Raoteert, Prevdent 3 L G, Johnson,

Tetary.

DRESDEN BRANCH NO. €. Meets 1at and Thuralay in each month,
Steeprer, Secretary.

lll‘.Rl IN BRANCH NO. 9. —Meets and and 4th Satunday ¢ chumonth at & pam,

R. Utley, President; (G, hlcmmzu. Vice-President ;. Secietary and Leeasurer,
j Rhodes, Berlin, Ont.

KINGSTON BRANCH NO. 10. Mcets 11 awd 3rd Thuraday in each month o
Fraver Hall, kmg street, at 8 pom. Proident, F. Simmons; zlcc-l'lc\idcm. C.
Asselutine ; Secretary, J. L. Orr.

WINNIPEG BRANCH NO. 11— Peesident, G, M. Harlett ; RecoSecretary,
J. Sutherland ; Financial Sccretary, A. H. Jones,

KINCARDINE KRANCH NO 12 < Meets every Tuesday at B ao'clock, in Mc-
Kiblon's block.  President, Daniel Bennett; Vice-President, Joseph L tshihall;
Sccretary, Percy C. Walker, Waterworks,

l’l"ll'RHOROU('" BRANCH NO. 14.-Me  2nd and 4th Walnewday in
each month W, L. OQuthwaite, Bresident; W Forster, VicePresident 5 A, E. Mee
Callum, Secretary.

BROCKVILLE BRANCH NO. 15.=Meets every Monday atnl Frida rin
in Richanld Block, King St. l'uailem John dtuml); ’\ ice l'l:\lilc)nf.‘t(... IL.:
Herteand 3 Recording Secretary, James Ajkine.

CARLETON PLACE BRANCH NO. 16.—Meet Saturd
President, Jos. McKay ; Sccretary, J. 1. Armetrong. .oy rday evening.

se—=Meete on the first and thind “Thuralay i each
D. G.(nmp\»cll President 3 8 Biight, Vice:Presdem

Thos,

ONTARIO ASSOCIATION OF STATIONARY
ENGINEERS.

.ﬂhlll OF KEXAMINERS.

Prosident, A. AMES, Heantford, Ont,

Vice:President, F. G. NlTCI!Fl 1. T, London, Ont,
Regivrar, A, E. EDKINS - 38 Caroline 8t , Tormo,
Treawster, R, MACKIE, - - zs Naxm ., itamilton,

“ohut _{ . MCANDREWS,

Q 0 ~A.E. Edking, A, M. Wu.ken E. _] I‘Iulh;n,l- l)\mklum.j ain,
llA\lll JTON~R. Mackie T, Ellivi,
URANTFORD A, An«. care Pattereon & Sons.

OTTAWA-—-Thomas

KINGSTON-J. l):\lm. ((Jmf Engincer Penitentiary), J. Campluetl,
LONDON=F. Mitclel

hlA(-.\R.\ FatL l.S—W Philtips.

Inf regarding inations will be furniched on applicaton to any

member of the lioanl

Tue Russian Electro-Technical Society
is said to be arranging for an electrical
exhibition in St. Petersburg in 1899,
at which every kind of electrical device will be granted
admission. Theexpenses are to be borne by the govern-
ment, the city authorities and the above-named society.
This exhibition should be taken advantage ot to make
known in Russia the merits of Canadian manufactured
electrical goods.

Proposed Russiaa Blec-
tncal RExhiditien.

Tae fifth annual meeting of the Socicty
for the Promotion of Engineering Edu-
cation will be held in the School of
Practical Science, Toronto, on the 16th, 17th and 18th
of the present month.  Special rates have been granted
by the railways to delegates to this convention, and a
number of pleasure excursions have also been arranged.
Mr. Frank Callen, the secrctary, may be found at the
Arlington Hotel during the convention.

Bagineering Bdu-
cation.

Persons connected with the electric
lighting and power and telephone
interests have shown a disposition to
reggard the telegraph system as somewhat of a back
number. The remark has frequently been heard that
the telegraph has reached the limits of its development,
and consequently attracts but little notice. Recent
devclopments go to prove, however, that telegrraphy is
likely to keep tully abreast, if not in advance of im-
provements in other departments of the electrical field.
Reference was recently made in these columns to ex.
periments carried out under the direction of the British
post office authorities for telegraphing through space
without the aid of wires. Since then the celcbrated
clectrical inventor, Nikola Tesla, of New York, has
been devoting his attention to the subject, and claims
to have developed apparatus which cnables him to
telegraph successtully a distance of twenty miles through

Developments tn
Telegraphy.
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the carth.  Mr. Tesla has demonstrated to his entire
satisfuction by means of the rudimentary appiratus at
present at command  that  communication  cian be
warzied on with any part of the globe, and he is about
to begin the construction of improved appliances for
the accomplishment of this object.  The character of
these appliances has not been disclosed.

Tur delegates to the recent convention
ot the Canadian Electrical Association
at Niagara Falls heard from the old
residents of that locality descriptions of the beautiful
effects which resulted from the illumination of the
catiract by means of clectricity nearly twenty years
ago.  Many were the regrets expressed that when the
lands swrounding the falls came under the control of
the povernment these artificial effects ceased.  Our
readers will be interested in knowing that the Acetylene
Light, Heat and Power Co. have now in operation a
system of illumination by means of acetylene gas.
Half inch pipe connects three Naphey generators with
filteen large locomotive headtights placed in vrrious
positions, 1t is said that the light does not penctrate
very far, and that no attempt is made to light up the
Horse Shoe falls, but only the river close to the
American shore.

tllumiaation ot
Niagaia Halls,

Tug late convention of the Canadian
Electrical Association at Niagara was
both interesting and instructive, in that
the several papers presented gave rise to especially
valuable discussions, and it is gratifiing to note that,
in these discussions, members associated purely with
the operating branch of clectricity took part almost as
actively as those representing the several manufactur-

The Canadian
Electrical Association,

ing companies.  This evinces a1 growing interest in the
C. E. AL as the representative electrical association of
Canada that augurs well for the future of the associa-
tion, not only as affording yearly a pleasant re-union,
bat also as an aid in raising the standard of electrical
operating by the exchange of experiences and opinions.
Such an association should be recognized as an abso-
lute necessity, where, as in the business of electrical
lighting and power distribution, the most cfficient and
cconomical means of generating and the most remun-
erative system of operating and managing generally, is
not & matter of exact science, but is largely empirical,
and varies under different tocal conditions.  Thus it is
only by obtaining the views, founded on expericnce of
observers operating under all kinds of varied conditions,
that any compichensive idea can be formed of the most
favorable wayvs of operating.

We were much impressed on the occa-
sion of the recent clectrical conventions
at Niagara Falls with the advantages
which the Niagara Falls Park and River Railway has

The Goige Road.

over its Amencan nival, known as the ** Gorge Road.”
As moat of our readers know, the Canadian road runs
close to the edge of the bank of the gorge, and affords
a panoramic view of the nver and surrounding scenery
which is positively delightful.  The American road
winds along the face of the chiff near its base, the ohject
being to bring sight-scers within as close range as
possible of the rapids.  The Canadian road enjoys the
advantage of being safer for the sight-seer and less
costly 10 maintain in operation. The face of the cliff

———

out of which a road bed has been cut for the Gorge
road has been rendered almost as rotten as pumice
stone by being constantly percolated with water.  Aq,
result, pieces of rock are continually becoming detached
from the upper face of the cliffl and falling upon the
road-bed of the railway below. To prevent as faras
possible accidents from this cause, a staff of fifty work.
men is constantly employed in keeping the road-bed in
repair,  The greatest difficulty is expericnced in the
spring, at which time the services of several hundsed
men have sometimes been required.  The great expense
thus imposed upon the management, coupled with the
fact that the period of operation is only about four
months each year, makes it extremely doubtful if the
enterprise can be made to pay expenses.  There is also
the possibthty, if not probability, that an acciden,
frightful to contemplate, may same day occur in spite
of all the precautions which are or can be taken.

|Since the above was written a collision has occurred
on the Gorge road in which nearly twenty persons
were injured, some seriously. To allow of repairs
being made to one of the tracks both up and down cars
were said to be using the inside track.]

Mg, Armstrong's puper, read t the
recent convention of the Canadian
Electrical Association, on ** Why Some
Lighting Plants Do Not Pay,” was but the introductory
note to a subject on which volumes might well be
written, and which we are glad to see is claiming the
attention of energetic central station owners. Mr.
Armstrony gives, in very unmistakeable language, one
of the principal reasons for absence of profits, when he
says: ** There is no industry representing an equivalem
money investment and possibility of public service which
i~ 80 generatly managed by men who know little or nath.
ing about it.”  In an electric lighting plant we have a
factory that contains two perfectly different kinds of
machinery, the object of which is to generate an ju-
visible, imponderable force out of so simple a material
as coal. Both the steam engine and the clectric dy-
namo are lightly developed scientific machines, and the
economical generation of steam in a boiler is thought a
fit problem for the attention of highly educated
engineers.  And yet in the large majority of casesa
mechanic, whose education has not included any scien-
tific instruction, and whose expericnce is limited to re-
pairing broken parts, is placed in the responsible  posi-
tion of managrer or electrician. It is not fair to such a
man to put him in a position requiring much higher
order of technical knowledge and business ability than
it is in the least degree possible for him 10 possess, and
the wonder is that central station owners are so blind
to their own interests as to follow such a course.

Central Station
Management.

Winiix the last very few weceks there
wis 1 proposition made to appoint an
* clectrical engineer™ on the swall of
the city engincer, Hamilton.  This proposition was de-
fcated on the ground that such a person was not te-
quired, as any mechanic could do the necessary work.
Now, the work may, or may not, have been such as to
call for the exercise of great technical skill, but the
decision seems to indicate the estimation in which engi-
neers are held in Canada.  When will the public Icarn
to know the difference between a mechanic and an engi-
neer?  They send their sons to McGill or the School of

Apparent
Incoasistency
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Practieal Science to become clectrical engineers, be-
cause, o they say, ¢ Electricity is the thing of the
future,” and they evince their confidence in the advan-
tage of « thoroughly technical and scientific education
by prcluuing the service of a mechanic whaose school was
the bench and whose technical qualification is the
willingness to work for $30 a month, to those of the
certificated graduate whom they themselves have caused
to be filled with apparently utterly useless knowledge at
considerable expense.  Is there really nothing in elec-
rrical enginecring that is not instinctively known by an
uncducated mechanic?  Why support such schools as
we have in Toronto, Montreal and elsewhere if what
they teach is of no value?  Why waste time, brains and
money 0 teaching one young man at college what
another young man is paid for absorbing unconsciously
atabeni? But, on the other hand, if a technical
education does specially fit a man for a particular pro-
tession, in the name of common sense why not recog-
mze and profit by the probability that he knows more
about his work than another man who has made no
study of it?

MR. GEORGE BLACK,

SUPERINTENDENT GREAT NORTHWESTERN TELEGWRAPH
COMPPANY, HAMILTON.

Tug subject of this sketch was born of Scotch parents
in the City of Montreal on June 19th, 1835, in which
_ city he received his educa-
oo tion. His ambition was to
o e an engine builder, but
owing to his delicate health
his friends deterred him
from following that voca-
tion. After spending three
vears in commercial life he
entered the service of the
Montreal Telegraph Com-
pany as entry clerk, in
November, 1833. He was
wiven the option of remain-
ing at the head office or
taking an agency, and,
choosing the Iatter, was placed in charge of the St
Hyacinthe, Que., office, working for the G. T. R. and M.
T. compunies until April, 1833, and in September of the
same year was promoted to the Brockville agency, the
business of which doubled in the course of a few months.
Mr. Black yet speaks of his surprise when one morning
the gencral superintendent called him up and conveyed
o him the thanks of the board of directors for the
manner in which hie had conducted the business of the
office, and informed him that an increase in his salary
had been decided upon.

Qn October 1st, 1858, Mr. Black was promoted to
the management of the Hamilton office, where he re-
mained i}l the company was merged in the Great
Northwestern Company, and since that time he has con-
tinucd as manager for the new company.  So attached
was he to his old company that he refused an offer to
gointo opposition in 1869 at neariy three times the
salary he then received. A couple of offers since to
leave the service were also declined.

Mr. Black has taken a lively interest in all improve-
ments o telegraphy, and has watched with deep interest
the devclopment of electrical inventions and their appli-
ction 1o the usc of the public.  In 1874 he and a fricnd

Mg, GEORGE BlacK.

invented and applied for an American patent on a
method of signalling automatically to and trom teains
in motion, to prevent accidents, or signal detéets in
tracks, bridges, ete.  This application was killed in the
patent oflfice by a mere technicality, no interference
being raised which could not be overcome, ind though
proceedings could have been started over again, the
inventors feired that other obstructions would be raised
and abandoned the case.  This patent anticipated the
trolley wire, and when railway collisions are reported
Mr. Black always feels that they might aave been
avoided by the use of his system.

When the Beil telephone came before the public Mr.
Black accepted the agency for Hamilton and vicinity,
and helped to popularize the new invention by public
exhibitions, etc. While experimenting with the tele-
phone he discovered a method of using the telegraph
and telephone on the same wire simultancously.  He,
in conjunction with Dr. Rosebrugh, of Toronto,
patented this method, which was issued in 1878, This
was the first method of simultancous telegraphic tele-
phony invented, and when subsequently improved
worked perfectly between Toronto and Hamilton and at
other places for alengthened period. Prof. Ryssel-
berge, of Belgium, got credit and praise tor this inven-
tion, but his method, which is somewhat similar, was
not announced till some years later.

Mr. Black has been a member of the Cunadian Elec-
trical Association since its inception, and has been most
of the time on its exccutive commitice.  He is the local
electrical inspector for the Canadian Fire Underwriters.

QUESTIONS AND ANSWERS.

‘s Sunscriser,” Toronto Junction, writes: Would
like some information as to where | might obtain a book
treating on the design and construction of water turbines;
also what kind of machine is used to produce Farradic
currents, suchas are used for electrical treatment by doc-
tors. Is there any book published on the design of such
a machine?

AxswER.—(1) There are several books treating on
turbines, which can be seen in the Public Library, one
of the best being Professor Rankin's.  (2) Electricity in
Electro Therapeutics, by Houston & Keanelly, price
about $1.50, would probably answer your requirements.

BUSINESS MAXIMS FOR ELECTRICAIL
COMPANIES.

An clectrical company in Buffulo has compiled these
« Electrical Don’ts.”  Some good advice is tersely ex-
pressed.

Don’t try to revolutionize the clectrical business by
cutting prices.  You can't.

Don’t expect to get all the jobs you figure on, and
get mad if you don't.

Don’t expect to make a living on a2 10 per cent. mar-
gin of profit.  You can't.

Don’t abuse your competitor because he underbid you.
He may lose money and yet do as good work as you.

Don’t bid low, do poor work and employ boys to even
up. You can't.

Don't educate the embryo electrician and then try to
kill him off as soon as he is abie to work.

Don’t give your work away.  What is worth doing is
worth getting paid for; and, above all, employ good
workmen.
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THE NATIONAL ELECTRICAL CODE.

Arrsr many months of labor and careful considera-
tion, an clectrical code has finally been adopted by the
National Board of Fire Underwriters of the United
States. ‘The code is identical with that which received
the unaminous approval of the Code Committee of the
National Conference on Standard Electrical Rules, and
is the result of the united efforts of the various electri-
cal, insurance, architectural and allied associations,
which have recommended its adoption. These rules
received the approval of the National Electric Light
Association at its meeting at Niagara Falls in June last,
and now, for the first time, @ National Electrical Code
is issued, stamped with the approval of the insurance as
well as the electrical and allied interests. The matter
has, we believe, suflicient interest for our readers to
warrant the publication of the code :

The following assaciations hay eunanimously voted to recommend
the Code to their respedtive associations for approval and adoption .
American Institute of Architects, American Institute of Electrical
Engincers, Ameriean Society of Mechanical Engincers, American
Street Railway  Association, Factory Mutual Fire Insurance
Companies, National Association of Fire Engincers, National
Board of Fire Underwriters, National Electric Light Association,
Underwriters' Nitionul Electric Association.

GENERAL PLAN GOVERNING THE ARRANGEMENT OF RULES.

Class A, --Central Stations, Dynamo, Motor and  Storage
Battery Rooms, Transformer Sub-Stations, cte. Rules 1 to 31,

Class B, --Outside Work, all systems and voltagres.  Rules 12
and 13.

Class C.  Insidework.  Rules 1310 39, Sub-divided as follows:
General Rules, applying to all systems and voltages.  Rules 14
to 7.

Rules 18 to 20.

Allvoltagzes: Rules 211023, Volte
age not over 300: Rules 23 to 31, Voltage between 300 and
3.000: Rules 32 10 37. Voltage over 3,000: Rules 38 to 39.

Class . Specifications for Wires and Fittings. Rules go to 55,
Class K. Rules 36 10 39.
Class F. Rules 60 10 72.

Constant-Current Systems.
Constant-Potential Systems.

Miscellancous,
Marine Wiring.

GE?

ERAL SUGGESTIONS.

Iu all electnie work, conductors, however well insulated, should
always be treated as bare, 0 the end that under no conditions,
exiting or hikely to exist, can a grounding or short circuit oceur,
and so that all leakage from conductor to conductor, or between
conductor and ground, may be reduced to the minimum,

In adl warsng speaial attention must be paid to the mechameal
exceution of the work.  Careful and ncat running, connccung,
soldermy, tapping of conductors and securing and attaching of
fittings, are specially conducive 10 security and efficiency, and
will be strongly insisted cn.

In laymgr out an installation, except for constantcurrent
systems, the work should, if possible, be started from a centre of
distnibunion, and the switchies and cut-outs, controlling and con-
nected with the several branches, be grouped together in a safe
and caslv accessible place, where they can be readily got at for
attention or repaurs. The load should be divided as evenly as
posable amonyg the dranches, and all complicated and unnecessary
wirinyy avoided.

e use of wire-ways for renderug concealed wiring perma-
nently accessible s most heartily endorsed and recommended ; and
this mcthod of accessilile concenled conmauction is advised for
geaeral use.

Architects are uned, when dmwing plans and specifications,
to make provision for the channeling and pocketing of buildings
for clectric light or power wires, and in specifications for clectric
Kas lightingg to require a two-wire circuit, whethier the building is
10 be wired for electnie hghting or not, o that 10 part of the as
Mtures or gas piping be allowed to be used for the yas lighting
cavwl,

CLass AL =-STATIONS AND DyNano Rooms.
Includes Central Stations, Dynamo, Motor and Sioruge Battery
Rooms, Transtormer Sub-Stations, Eic,
1. GENERATORS -
a. Must be located in adry place.

e

b, Must never be placed n o voom where any hazardous progey
is carried on, nor in places where they would be exposed 4y
intiummable grases or flyings of combustible muterials,

¢. Must be insulated on floors or base feames, which muy pe
kept filled to prevent absorption of moisture, and also kept clegg
and dry.  Where frime insulation is impracticable, the Tnspection
Department having jurisdiction may, in woeiting, peraut its ey,
sion, in which case the frame must be permanently and  fectiely
grounded. ’

A high-potential machine which, on account of weeat weghy o
for other reasons, cannot have its frame insulated from the ground,
should be surrounded with an insolated platform.  This may pe
made of wood, mounted on insuliating supports, and so arrnged
that & man must always stand upou it in order to touch any g
of the machine,

In case of 1 miachine haviag an insulated feame, i€ there 4,
trouble from static electricity due to belt friction, it shouldbe
overcome by placing near the belt a metallic comb connected wah
the earth, or by grougding the frame through a very high naig.
ance of not less than 200 ohms pervolt generated by the machine,

d. Every constant-potential generator must be protected from
excessive current by a safety fuse, or cquivalent device, of
approved design in each lead wire.

These devices should be placed on the machine or as near way
possible. .

Where the needs of the setvice make thése devices impractie.
able, the laspection Department having jurisdiction may, i
writing, modify the requirements.

¢. Must each be provided with a waterproof cover.

f. Must each be provided with a name-plate, giving the maker's
name, the capacity in volts and amperes, and normal speedia
revolutions per minute,

2. CONDUCTORS—

From generators to switch-boards, rheostats or other instru.
ments, and thenee to outside lines.

a. Must be in plain sight or readily accessible.

b, Must have an approved insulating covering as called for by
rules in Class “C ™ for similar work, except that in central sta.
tions, on exposed circuits, the wire which is used must havea
heavy braided non-combustible outer covering.

Bus bars may be made of bare metal.

c. Must be kept so rigidly in place that they cannot come
contact. .

d. Must in all other respects be installed under the same pre-
cautions as required by rules in Class “C™ for wires carryinga
current of the same volume and potential,
3+ SWITCHROARDS—

. Must be so placed as to reduce to - minimum the danger of
communicating fire to adjicent combustible material.

Special attention is called to the fact that switchboards should
not be built down to the floor, nor up to the ceiling, but a vpace
of at least ten or twelve inches thould be left between the flaer
and the board, and from cighteen to 1wenty<four inches between
the ceiling and the board, in order to prevent fire from comnwn-
cating from the switchboard to the floor or ceiling, and aloto
prevent the forming of a partially concenled space very hableto
be used for storape of rubbish and oily waste,

b. Must be made of non-combustible material or of hardwond
in skeleton form, filled to prevent absorption or moisture.

¢. Must be accessible from all sides when the connections are
on the back, but may be placed against a brick or stone wail
when the wiring is entirely on the face.

d. Must be kept free fiom moisture.

¢. Bus bars must be equipped in accordance with rules f
placing conductors.

3. RESISTANCE BOXNES AND EQuatizers—(For construction nde
see No. 52.)

a. Must be placed on a switchboard, or, if not thercon, ata
‘distance of a foot from combustible material, or separated there
from by 2 non-inflammable, non-absm ptive insulatingy material.
5+ LIGHTNING ARRESTERS—(For construction rules see No. 33)

2. Must be attached to each side of every overbead circuit cor
nected with the station.

Tt is recommended 1o all cleciric fight and power companxs
that arresters be connected at intervals over sysfems m swh
numbers and so located as 10 prevent ordinary discharges enter
inge (over thic wires) buildings connected to the lines.

b. Must be located in readily accessible places away from coor
bustible nutterialy, and as near ax practicable 1o the peint whae
the wires enter the building.

Station arresters should gencerally be placed in plain sightes
the switchboard.

In all cases, kinks, coils and sharp bends in the wires betwees
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——
the arresters and the out-door tines nst bie avoided as far as
lnu\illh‘.

e Must be conuccted with a thoroughly good and permanceat
ground connection by metaflic strups or wires having a condue-
tivity not less than that of a No. 6 B. & S. copper wire, which
must be run as neary in i straight dine ns possible fiom the
agrestens Lo the carth connection.

Grownd wires for lightuing arresters must not be attached to
gas pipes within the baildings,

It 1s oien desicable to introduce a choke coil in circuit between
the arresters and the dynamo. In no case should the ground
wire from a0 lightning arrester be put into iron pipes, as these
wonld tend to impede the discharge,

6. CARE AND ATTENDANCE—

a0 A competent man must be kept on duty where generators
are operating.

b, Uity waste must be kept in approved mietal cans and

removed daily,

Approved waste eans shall be made of metal, with legs raising
can thive inches flom the floor, and with selfeclosing covers.
5. Tesnsa or INSULATION RESISTANCE—~

a0 Al arcunts st be provided with reliable ground detectors,
Detectors which ndicate continuously, and give aninstant and
permanent wdheation of a ground, are preferable,  Ground wires
fromdetectors must not be attached togasepipes within the building.

b. Where comtinuously indicating «etectors are not feasible,
the aremts should be tested at least once per day, and preferably
oftener.

¢ Data abtained from all tests must be preserved for examina-
tion by the Inspection Department having jurisdiction,

These toles on testing to be applied at such places as may be
designated by the Inspection Depantment havings jurisdiction,

S. Motors
a. Must be insulated on floors or base frames, which must be
hept filled 10 prevent absorption of moisture ;. and wmuast be kept

cean and dry Where frame insulation is impracticable the

Inspection Department having jurisdiction may, in writing, permit
its omission, in which case the frame must be permancatly s
effectively grounded.

A lugh potential machine which, on account of yreat weights or
for other resons, canaot have ity frame insulated, should be sur-
rounded with an insulated platform.  This may be made of wood,
mounted on msulatingg supports, and soarrnged thata man must
stand upon 1t order 1o touch any part of the machine.

Incase of & machine having an insulated frame, if there s
trouble from static electricity due to belt friction, it should be
overcome by plcingg acir the belt 8 metallic comb connected o
the earth, or by groundimyy the frame through a very high resist-
e or not less thian 200 ohms per volt grenerated by the machine,

b Must be wired under the same precamions its required by
mules i Class * C 7, for wires carrying 2 current of the same
velmne and potential,

The leads or branch urcuts shiould be desied to carey o cur-
rent at least fifty per cent. greater than that vequired by the mted
capacty of the motor to provide for the inevitable overdoading of
the motor at times withont over-fusing the wires.

¢ Fhe motor and resistance box must be protected by o cat-
ont and controlled by a switeh (see No. 171) ~aid switch plainly
wdicaang whether ““on™ or **off . Where onc-quaster horse.
pover or leas is used on low temsion circaits s single pole switeh
The switch and rheostat must be lociued with-

.

will be aceepted.
w seht of the motor, except in such citses where special per-
meson 1o ocate them elsewhere i given, in weiting, by the
laspection Department having jusisdiction.

d. Must hine their rheostats or starting boxes located o as to
conform to the reguirements of Rule 4.

In connection with motors the use of circuit breakers, automatic
starting boxes and stutomatic under-load switches is secommended,
and they must be used whea required.

¢ Must not be run in scrivsamaltiple or multiplesseries.

f. Must be covered with a water-proof cover when not in use,
and i deemed secessary by the Inspection Department havingy
junsdiction, inust be enclosed in an approved case.

Feom the nature of the question the decision as to what is an
approved case st be left to the Inspection Department having
Jursdichon to determmine in cach instance.

% Must, when combined with ceilings fans, be hungr from insu-
Lated hooks, or clse there must be an insulator interposed between
the motor and its support.

. Must cach be provided with a name-plate, giving the maker's
name, the capiacity in volts and amperes and the gormal speed in
revolutions per minute.

9. RatLaway Powkr PLaNis—

e Must be equipped in each feed wive before they leave the
staiton with an approved  antomatic cireuit bicaker (see No. 44)
or other device, which will immediately cut off the current in cise
of a ground. This device must be mounted  on o fireproof
base, and in full view and reach of the attendant,

10, ST0RAGK OR Primary Bat 1eRILS

#e When current for hght and power s tihen from prinnry ot
secondiary batteries, the same genernl regralations must be ob.
served as applicd to siubu apparatus fed from dy namo generat-
ors developing the siue difference of potential,

b. Storage battery rooms must be thoroughly ventilated.
pecial attention in directed to the rales for 1ooms where
acid fumes existe (See No. 24, j and k)

do Al secondiry batteries must be mounted on non-absorptive,
non-combustible insulitors, such as gliss or thoronghly vitrified
and glazed poreclain,

¢ The use of any metal hable to corrusion must be avoided in
connections of secondary batteries.

[\

1 TRANSFORMERS  (For construction rules see No. §4.)

e I central or subastations the teansformers must be so placed
that smoke trom the burmng out of the cails or the bolling wver of
the ol (where ol filled cases are used ) could do no har.

Crass B -Ovisine WoRk

Al Syatems and Voltages,
12, Wires-

de Service wires must have s approved rabber insulating

covering,  See Noo gqon) Line  wires,
wnst have an approved weathesproof, or rubber insulating cover-
imge (See Noo o tand b)) Allie wires must have an insulation
equal 1o that of the conductors they confine.

other than services,

b Must be so placed that moisture cian not form a1 cross con.
uection between them not less than o foot apart, and not in con-
tact with amy substance other than therr wsalating supports,
Service blocks must be covered over ther entire surface wath at
least two coats of waterproof piint.

¢ Must be at least seven feet above the highest point of flat
roofs, and at least one foot above the rvidge of pitchied roofs over
which they passed or to which they are attached.,

d. Mast be protected by dead insalated guard iron or wires
from ponsibility of contiret wath other conducting wires or sub-
stanees 1o whneh current may leak.  Specind precantions of this
kind must be taken where sharp angles occur, or where any wires
might possibly come in contact with electrie light or power wires,

e. Must be provided with petticoat insuliators of glass or porce-
fne - Poreclam knobs or cleats and rubbes hooks will not be ap-
proved,

f. Must be so spliced or joined as to be both mechanically and
clectrically secure without solder. The joints must then be
soldered, (o insure presemation, sund covered with an insabation
cqual to that on the conductons.,

Al goints st be soldered, even i made with some form of
patent splicingy device. This ruling applies to joints and splices
m all clisses of witmgg covered by these rules.

K Must, where they enter buldings, have drip loops outside,
and the holes thiough which the conductors pitss must be bushed
with non-combustible, non-absorptine msulating tubes slanting
upward towird the inside.

he Telegraph, telephane and similar wires must not be placed
on the saune crasseann with electric light or power wires.,

i. The metallic sheathes to cables must be permanently and

cflectively connected ta Searth ™,
TROLLEV WIRES,

3o Must ot be simaller than No. o BL & S, copper or No. g B.
& Sosilicon bronze, and must readily stand the stimin put upon
them when in use.

k. Must have adouble msulision from the ground.  In wooden
pole construction, the pole will be comidered as ene nsulation.,

1. Must be capable of beings disconnected at the power plant, or
of beingg divided mto sections, so that, m case of fire on the vail-
wiay route, the current may be shut off from  the particular sec-
ton and not anterfere with the work of the firemen.
also applies to feeders.

This rule

m. Must be safely protecied agminst accidental contact where
crossed by other conductons.
Guard wires should be msulated from the ground and should be

clectrically disconnected in sections of not more than 3oo feet in
lengeth,



160 CANADIAN EBELECTRICAL NEWS Avgust, 18y
GROUND RETURN WIKES. Circular Mills. Amperes. Amperes,

. For the diminution of clectrolytic corrosion of underground
metal work, ground return wires must be so arranged that the
differcnce of potential between the grounded dynamo terminal and
any point on the return circuit will not excecd twenty-five volts.

It is suggested that the positive pole of the dynamo be con-
nected to the trolley line, and that whenever pipes or other under-
ground metal work are found o be electrically positive to the
rails or surrounding carta, that they be connected by conductors
arcatred s as o prevent as far as possible current flow from the
pipes into the ground,

13 TRANSFORMERS—( For construction rules see No. 54.)

a. Must not be pliaced inside of any building, excepting central
stations, unless by apecial permission of the Inspection Depart.
ment having jurisdiction,

b, Must not be attached to the outside walls of buildings, unless
separated therefrom by substantial supports,

Crass C. Insing Wokk.
Al Systems and Voltages.
GENERAL RULES,  ALL SYSTEMS AND VOLTAGES.
14 Wikes ~(For special rules see Nos. 18, 24, 32, 38 and 39.)

A, Must not be of smaller size than No. 13 B, & S, except as
allowed under rules 24u and goc.

b, Tie wires must have an insalation equal to that of the con-
ductors they contine,

¢ Must be so spliced or joined as to be both mechanically and
clectrically secure without solder; they must then be soldered to
insure preservation, and the joint covered with an insulation equal
to that on the conductors,

Steanded wires must be soldered before being fastened  under
clamps or binding screws, and when they have a conductivity
greater than No. 1o B, & S, copper wire, thiey must be soldered
into lugs.,

Al joints must be soldered, even if made with some form of
patent splicing device,  This ruling applies to joints and splices in
all classes of wiring covered by these rules,

d. Must be separated from contact with walls, floors, timbers
or partitions through which they may pass by non-combustible,
non-absorptive insulating tubes, such as glass or porcelain,

Bushings must be longg enougrh to bush the entire leaggth of the
hole in one continuous picee, or else the hole must first be bushed
by i continuous watee-proof tube, which aiay be a conductor,
such asiron pipes the tube thenis to have a non-conducting
bushing pushed in at cach end so as 10 keep the wire absolutely
out of contact with the conducting pipe.

¢ Must be kept free fiom contact with gas, water of other
mctallic piping, or any other conductors or conducting material
which they may cross, by some comtinuous and firmly fixed non-
conductor, creating a separation of at least one inch,  Devia-
tions from this rule may sometimes be allowed by special per-
mission,

f. Must be so placed in wet places that an air space will be left
between conductors and pipes in crossing, and the former must
be runin such a way that they cannot come in contact with the
pipe accidentally. Wires should be run over, rather than under,
pipes upon which moisture is likely to gather or which, by lcak-
i, might cause trouble on a circuit.

15, UNDERGROUND CONDUCTORS —

a. Must be protecied, whea brought inte a building, against
moisture and mechanical injury, and all combustible munerial
must be kept removed from the immediate vicinity,

b, Must not be >0 arranged as 10 shunt the current through 2
building around any catch-box.

16, TABLE OF CARRVING CAPACITY OF WiRgks—

Rclow ix a table showing the allowable carrying capacity of
wires containing nincty-cight per cent. pure copper, which muat
be folloned in placing intetor conductors

Tamtx A, Tamx N,
Rulibet Conered Wires, Weatherpenl Wites,
See Now ¢ a, See Na, 4ob
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The lower limit jx specified for rubber-cosered wires 1o Prevent
gKradual deterioration of the high insulations by the heat of the
wires, but not from fear of igniting the fnsulation.  The question
of drop is not taken into consideration in the above tables,

The careying capacity of sixteen and eighteen wire is given, but
no smaller than foumtecn is to be used, except as allowed under
Rules 290 and 4oc.

17. SwWitenss, Cut-0uTs, Cirerir BREAKERS, Etrc.—(For con.
struction rules, see Nos. 43, 44 and 45.) *

. Must, whenever called for, unless otherwise provided (for
exceplions, see No. 8¢ and No. 22 ¢)y be soarranged that the
cut-outs will protect, and the opening of the switch or circuit
breaker will disconnect, all of the wires ; that is, in a two-wire
systems the two wires, and in a three-wire system the three wires,
must be protected by the cut-out and disconnected by the opera.
tion of the switch or circuit breaker. .

b, Must not be placed in the immediate vicinity of easily it
ible stuff or where exposed to inflammable gases or dust or to fy.
ings of combusiible material,

¢ Must, when exposed to dampness, either be inclosed in 2
waterproof box or mounted on porcelain knobs,

CONSTANT CURRENT SVSTEMS.
Principally Scries Arc Lighting.
18, Wikks—(Sec also No. 14, 15 and 16.)

a. Must have an approved rubber insulating covering. (See
No. 40a.) .

b. Must be arranged 10 enter and leave the building through an
approved double-contact service switch (sce No. 43,) mounted in
a non-combustible case, kept free from moisture, and easy of
access 10 police or firemen.  So-called ‘““snap switches™ must
not be used on high potential circuits.

€ Must always be in plain sight, and never incased, except
when required by the taspection Department having jurisdiction.

d. Must bhe supported on glass or porcelain insulators, which
separate the wire at least one inch from the surface wired over,
and must be kept rigidly at Jeast eight inches from each other,
except within the structure of lamps, on hanger-boards, in cut-out
boxes, or like places, where a less distance is necessary.

€ Must, on side walls, be protected from smechanical injury
by x substantial boxing, retaining an air space of once inch
around the conductors, closed at the top (the wires pasing
through bushed holes), and extending not less than scven feet
fiom the floor. When crossing floor-timbers in cellars or in
rooms, where they might be exposed 10 injury, wires must be x
tached by their imulating supports 1o the under side of a wooden
Strip not less than one-half an inch in thickness.

19 ARC LAups—(For constiuction rules, sce No. 49.)

#. Must be carefully isolated from inflammable matesial,

b. Must be provided at all times with aglass globe surrounding
the arc, securely fastened upon a close base. No broken or
criacked globes are 10 be used.

<. Must be provided with a wire netting (having a mesh not cx-
ceeding one and onc<quarter inches) around the globe, and an
approved spark arrester (sce No. 50), when readily inflammable
material is in the vicinity of the lampy, to prevent escape of
sparks, melted copper or carbon. 1t ix reccommended that plain
carbons, not copper-plated, be used for lamps in such places.

Arc lamps, when used in placex where they are ex L o ty-
ings of eas;y inflammable n'::crial. should li.n‘c lﬁemp h‘»

ckwed completely in a globe in such manner as to avoid the
necessity for apark arresters,

For the present, globes and spark arresters will not be required
on so-called *inverted arc™ lampy, but this type of lamp must
not be used where exposed to fiyings of easily inflammable

matedals,
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——
& Where hanger-boirds (see No. 4B) are not used, kunps must
pe huny trom msulating supports other than their conductors,

100 INCANDESCENT LAMPS IN SERIES CIRCUITS -~

2 Must have the conductors institlled as provided in Rule No.
8, and each Tanp anust be provided with an avtomatic cut-out.

b, Must have vich lamp suspended from i hanger-board by
means of nigid tube.

YY) clectro-magnetic device for switches and no system of
multiplesseties or series-multiple lighting will be approved,

& Under no circamstances cian they be attached to gras fix-
wres.

CONTSANT-POTENTIAL SYSTEMS,
General Rules—All Voltages.
AvtoMatie Cur-0uTs (Fuses and Cireuit Breakers.) (See

No. 13, and for construction, Nos. 44 and 45.)

a Maust be placed on all service wires, vither overhend or
undergroud, as near as possible to the point where they enter
the burtding and inswde the walls, and arranged to cut off the en-
tire cusrent from the bulding.

Where the switeh required by Rule No. 22is inside the build-
myg, the vut-out required by this section must be placed so as to
protect it

b. Must be placed at every point where i change is made in
the size of wire [unless the cut-out in the farger wire will protect
the smalter.  (See No. 16))

¢. Must be in plain sight, or enclosed inan approved box (see
No. 46}, and readily accessible.  They must not be placed in the
canupies or shells of fixtures,

4. Must be so placed that no set of incandescent laups, whether
grouped or one fixture or severil fixtures or pendants, requiring
2 current of more than six amperes, shall be dependent upon one
cut-aut.  Special permission may be given in writing by the
Impection Department hasing jurisdiction for departure from this
role in cises of tuege chandeliers,

e Must be provided with fuses, the rated capacity of which
doos not exceed the allowable carrying eapacity of the wire,
and when circuit breakers are used, they must not be set more
than about thirty per cent. above the allowable carrying capacity
of the wire, unless a fusible cut-out is also installed in the circuit
{see No. 16).

s Swircnes—(See No. 13, and for construction, No. 43.)

a Must be pliced on all service wires, either overhead or
undergronnd, m i seadily accessible place, as acar as possible to
the pomt where the wires enter the building, and arrangad to cut
off the eatire current.

b. Must alnays be placed in dry, accessible places, and be
grouped as far as possible,  Knife switches must be so placed
that gravity will tend to open rither than cdose the switeh.

. Must 00t be single-pole, except when the direits whichthey
control supply not more than six sixteen candle-power lamps or
their equivadent,

A Where gangs of flush switches are used, whether with con-
duit systems or not, the switches must ke inclosed in boxes con-
structed of or Tined with fire resisting material. Where two or
more switches are placed under one plate, the box must have a
wparte compartment for each switch, No push buttons for
bells, s yghting circuits or the Tike shall be placed in the same
wall phae with  switches  controlling eclectric light or power
wiring.

23. Furerric HEATERS—

a. Must, if stationary, be placed in a safe situation, isolated
from inflammiable materials and be treated as sources of heat.

b. Must each have a cut-out and indicating switch (sce No. 17a).

¢ Must have the attachments of feed wires to the heaters in
plun sty easily accessible and protected from interference,
accidentad or otherwise.

d. The flexible conductors for portable apparatus, such as irons,
cie., must have an approved insulating coveringg (see No. goc, 3).

e Must vach be provided with name-plate, giving the maker's
name and the normal capacity in volts and ampreres.

Low POTENTIAL SySTEMS.—300 Volts or Less.

Any circuit attached 1o any machine, or combination of machines,
which develops a difference of potential between any two
wires of over ten volts and less that 300 volts, shall be con-
sidered a1s a low potential circnit, and as coming under the
lass, unless an approved transforming device is used, which
cuts the difference of potential down toten volts orless. The
primary circuit not to exceed a potential of 3,000 volts.

24 WiRrks -General Rules,  (See also Noso 14, 15 and 16.)

a. Must not be taid in plaster, cement Ot similar finish,

b Must never be fastened with staples.

. Must not be fished for any great distanee, and only in places
where the inspector can satisfy  himself that the vules have been
complivd with,

d. ‘Fwin wires must never be used, except in conduits, or where
flexible conductors are necessary.

e. Must be protected on side walls from mechanical injury,
When crossing floor timbers in cellars o in rooms, whete they
might be exposed to injury, wites must be attached by their
insulating supports to the under side of a wooden strip, 1ot less
than onc-half inch in thickness, and not less than theee inches in
width,

[

Suitable protection on side walls may be sceured by i substan-
tiad boxing, retaining an air space of one inch arvound the conductor,
closed at the top (the wires passing through bushed holes), and
extendilgg 1ot Jess than five feet from the Roor; or by an iron-
armored o metal-sheathed insulating condut sufliciemly strony
to withstand the strain it will be subjected to or plaa metal pipe,
lined with insulating tubing which must extend one-hatt inch
beyond the end of the metal tube,

The pipe must extend not less than five feet above the floor,
and miy extend through the foor in place of a floor bushing.

If iron pipes are used with alternating cutrents, the two or more
wires of a circuit must be placed in the same conduit.  In this case
the insulation of cach wire must be reinforced by a tough conduit
tubing projecting beyond the ends of the iron pipe at least two
inches.

f. \When run immediately under roofs, or in proximity to water
tanks or pipes, will be considered as exposed to moisture.

SPECIAL RULES.
For open work, in dry places:

. Must have an approved rubber or weather-proof insulation.
(See No, goa and b.)

h. Must be rigidly supported on non-combustible, non-absorp-
tive insulators, which separate the wire at least one-halfinch from
the surface wired over, and they must be Kept apart at least two
and onc-half inches, )

Rigid supporting requires under ondinary  conditions, where
wiring along flat surfices, supports at least every four and one-
half feet.  If the wires are liable to be disturbed, the distance
between supports should be shortened, I buldings of mill con-
struction, mains of No. 8 B. & S, wire or over, where not liable to
be disturbed, may be separated about four inches, and run from
timber to timber, not breaking around, and may be supported at
cach timber only.

This rule wiil oot be interpreted to forbnd the placing of the

neutsal of a three-wire system in the centre of o thiee-wae cleat,
provided the outside wires are separated two and one-half inches.

In damp plices, such as breweries, packing houses, stables,
dye houses, paper or pulp mills, or buildings spectally hable
to moisture or acid or vther fumes liable to mjure the wires
or their insulation, except where used for pendants :

1. Must have an approved rubber suliatingg covengr (see No.
qoa).

jo Must be rigidly supported on non-combustible, non.absorp-
tive insulators, which separate the wire at least one ineh from the
surface wired over, and they must be Kept apart at least two and
one-half inches.

Rigid supporting requires under ordinary conditions, where
wiring over flat surfaces, supports at least every four and one-half
feet.  If the wires are Hable to be distarbed, the distance between
supperts should be shortened.  In buildings of mill construction,
mains of No. 8 B. & S. wire or over, where not liable to be dise
turbed, may be sepacated about four inches and run from timber
to timber, not breaking around, and miy be supported at each
timber only.

k. Must have 20 joints or splices.

For wionlding work :

1. Must have approved rubber insulating covering {(sce No g4oa).

w. Must never be piaced in oulding in concealed of damp places.
For conduit work :

n. Must have an approved rubber insulating  covering (see No, goe).

The use of concentric wire (see No, goc) is reeommended 1o prefer-
ence o twin conductors.

0. Must not be drawn in until all mcchanical work on the building
has been, as far as possible, completed,

p- Must not have wires of different circuits drawn in the same con.
duit.

q. Must, tor alternating systems, have the two or more wires of a
circuit drawn in the same conduit,

It is advised that this be done for direct-current system also, so that

they may be changed to alternating systems at any time, induction
troublcs preventing such a change unless this construction is followed.
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For so-called concealed work :
t Must have an approved toliber insulating covering (see No. 4oa).
% Must be tigidly supported on non combustible, non-absorptive
insulators which separate the wire at least one inch from the surface
wited over, and apust be kept at Jeast ten inches apart, and, when
posible, should be tun singly on scpatate timbers or studding.

Ragisd suppotting suquites unider ordinary conditions, where wiring
along flat sutfaces, supports at least every four and one-half feet.  If
the wires are liable to be distuebed, the distance between supports
should be shortened.

L When from the nature of the case it is imposible to place con-
cealed witing on non combustible insulating supports of glass or porce-
lain, the wites, if not eaposed 10 moisure, may be fished on the loop
system if encased throughout in approved continuous fleaible tubing or
conduit.

For fisture work :

u. Must have an approved rubbet insulating covering (see No. g0d),
and shall pot be dess i size than No. 18 B, & S,

v. Supply conductors, and especaally the splices 16 fisture wires,
must be hept clear of the grounded part of gas pipes, and, where shells
are used, the latter must be consteucted 10 a manner affording suflicient
arca to allow this requirement.

w. Must, when fiatures are wired outside, be 30 sccured as not to be
cut ur abraded by the pressure of the fasteniogs or wotion of the fisture.

28, IN1EKIOR Coxprirs  (Sec alw Nos. 24n to ¢, and 4t).

The object of a be or conduit is to facilitate the insettion or exteac.
tion of the conductors to protect them  from mechanical injury and, as
far as possible, fiom woisture. Tubes or conduits are to be considered
merely as taceways, atd are not 1o be sebied upon formsulation between
wite and wite, o1 between the wire and the ground,

a. Must be contipuous from one junction box to another or to fiatures,
and the conduit tube must properly enter all fittinge,

b Must be first installed as a complete conduit system, without the
conductors.

¢. Conduits must eatend at least one-hatf anch beyond the finished
susface of walls or ceilings, except that, if the end is threaded and a
coupling screwed on, the conduit may be Jeft flush with the suiface,
and the coupling may be removed when work on building is completed.

d. Must, after conductors ate intraduced, have all outlets plugged
with special woud ur filirous plugs, made i parts, and the ontlet then
aaled with approved componnd,  Jomts must be made air-tight and
moisture-proof.

. Must have the metal of the condust permanently and cffectually
grounded,

26, FINTORES--{Scealso No. 24u 1o w,)

a. Must, when suppasted from the gas piping of a building, e insu.
lated from the gas-pipe system by means of approved insulating joints
tsce No. 51} placed as close as possible to the ceiling,

It is recommended 3t the gas outlet pipe be protected above the
insulating joint by a non-comlmstible, non-absotptive insulating tube,
having a tlange at the lower end where it comes it contact with the ine
salating guint 3 and thay, whoe oufl tnbes ate used, they be of
sufficient length tu eatend below the insulating jont, and that they be
so secured that they will not be pushed back when the canopy is put in
place,  Whae iton ceilings are used, care must be taken 1o sce that the
canopy s thotaughly and permanently isulated from the caling.

. Must have all burs, o finy, gsemoved before the conductors are
drawn inta the fintuee.

o The tendeney 1o cotdensatton within the pipes should be guarded
against by sealing the uppes cnd of the finture,

& No comlunation fistaee 1 which the conductors are concealed 1n
a space less than enc-foutth 1nch between the insde pipe and the out.
ande caatag will be approved.

e Must be tested for **contacts ™ between conductors and fiatures,
for **shott citawts ™ and fur ground connections before 1t s connected
to ity supply comdutors

f. Cciling Wocks of fistures should e made of msulating matenal ;
if not, the wirtes in passing through  the plate must be surrounded with
non-combusible, non alsorplive, insulating material, such as glass or
potcelain,

27. SOCKKTS --(For construction rules, sce No, 47-)

a. In roomy where intlammable gases may exnt the incandescent
lamp and socket must be enclosed in a vapor-tight globe, and supported
on a pipe-hanper, wired with approved rubber-covered wire {see No.
gua) soldered dhrectly 1o the circut,

b. In damp or wet places, or over specially inflammable stuff, aater,
proof sockets must be used,

When watarproof sockets ate usd, they should be hung by separate
sttanded cubbicr.cuvered wues, nut smaller than Na. 14 B. & 8., which
should preforalidy b tanied together when the drog is over theee feet.
These wites should he soldered dhitect te the circuit wires, but supported
independently of them,

28, Frexik Corn—

a. Must have an approved insulation and covening (see No. 4oc,)

b, Must not be used as a support for clusters.

c. Must not be used except for pendants, wising of fivtures and pon.
able Jamps or motors,

d. Must not be used in show windows,

e Must be protected by insulating bushings where the cord enters the
sockel.

f. Must be so suspended that the entire weight of the socketand lamp
will be borne by knots under the bushing in the socket, and above the
point where the cord comes through the ceiling block ot roseatte, iy
order that the strain may be taken from the joints and inding sereng

29. ARC Licigs on Low-Porinatat Cireurrs —
a. Must have a cut-out (sce No. 17a) for each lamp or each series of

lamps.

The branch conductors should have a carrying capacity about fifty
per cent, in eacess of the normal current required by the lamp to pro.
vide for heavy current required when lamp is stanted or when carbuong
become stuck without oversfusing the wires,

b. Must only be furnished with such tesistances or tegulatas as ae
inclosed in non-combustible material, such resistances being treated a
sources of heat.  Incandescent lamps must not be used for wesistance
devices.

¢. Must be surylied with globes and protected hy spark atrestors and
wire netting around globe, as in the case of arc lights on high potentiag
circuits.  (See Nos. 19 and 50.)

30. Ecoxomy Colts—

a. Economy and compen<ator coils for arc Jamps must be muuntedon
nuni-combastible, non absorptive insulating supposts, such as glass or
porcelain, allowing an air space of at Jeast one inch between frame and
suppost, and in gencral to be treated like sources of heat.

31 DRCORATIVE SERIES LAMPS~ )

a. Incandescent lamps run in series shall not be used for decorative
purpose inside of buildings, except by speeial permission in wating fiom
the Inspection Department having jurisdiction,

HIGH-POTENTIAL SYSTEMS.
300 to 3,000 Volts.

Any circuit attached to any machine, or combination of mactine, which
develops a difference of potential, Letween avy 1two wires, of over
300 volts and less than 3,000 volts, shall be considered as a highe
potential citcuil, and as coming under that class, unless an approved
transforming device is used, which cuts the difference o1 potential
down to 300 volts or less,
2. Wikes—(Sce also Nos. 14, 15 and 16.)
a. Must have an approved rubber insulating covering.
402.) .
b, Must be alwaysin plain sight and never incased, except whee
required by the Inspection Department having junsdiction.
¢ Must be rigidly supported on glass or porcelain insulators, whic
raise the wire at Jeast one inch from the sutface wited over, and must e
kept apart at least four inches for voltages up to 750 and at least aight
inches for voltages over 730.

{Stve No,

Rigid suppornting reqaires under ordinary conditions, where wanng
along flat surfaces, supports at least about every four and one-half fect.

If the wires are unusually lable to be disturled, the distance between
supports should be shortened.

In buildings of mill construction, mains of No. 8 I & 8. wirc ot ave,
whete not liable to be distutbed, may be separated about six incties for
voltages up to 750 and about ten inches for voltages above 7505 and s
from tmber to tmber, not breaking around, and may be suppoted at
cach timber only.

d. Must be protected on side walls from mechanical injusy by a sub-
stannal boatng retaining an air space of one inch around the conductors
closed at the top (the wires passing through bushed holes) and extend:
ing not less than seven feet from the floor.  When crossing floor tine
bers, in cellars or in 1ooms, where they might be exposed to mijuty,
wires miust be attached by their insulating supports to the under side of
2 wooden strip not lexs than one-hialf an inch in thickness,

33- TraNstorMeRrs (When permitted inside buildings, sce No. 13)—
{For constiuction rules, see No. 54.)

a  Must be located at a point as near as possible to that at which the
primary wires enter the building.

b, Must be placed in an inclosure constricted of or lined with fire
resisiing material; the inclosure to be used only for this purpose, and to
he kep* sceurely locked and access 1o the same allowed only to respons:
ible persons.

¢. Must be cffectually insulated from the ground and the inclosure in
which they arc placed must be practically air-tight, except that it shali
be tharoughly veatilated to the outdoar aie, if possible, through a cum-
ncy or flue.  There shuuld be at Teast six inches air space on all siaes of
the transforaer.
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34 Car WIRING—

2. Mu be always run out of reach of the passengers. and must have
an approved iubber insulating covering,  (See No. 40a.)

5. Cak Housks—

2 Must have the tralley wires securely supported on insulating
hangers

1 Muost have the trolley hangers placed at such a distance apant that,
1 cast of « break in the trolley wire, contact can rot be made with the
floor.

¢. Must have cut-out switch located at a proper place outside of the
building, - that all trolley circuits in the building can be cut out at one
pownt, and line circuit breakers must be installed, so that when this cut.
out switch 1s open the trolley wite will be dead at all points within 100
feet of the building.  The current must be cut out of the building when.
ever the amg is not in vse or the road not in operation.

J. Must have all lamps and stationary motors installed in such a way
that one main switch can control the whole of each installation—lighting
o1 power andependently of main feeder-switch,  No portable incandes.
cent lamps or twin wite allowed, except that portable incandescent
Janps may be used in the pits, connections to be made by two approved
ubher-coveredd flexible wires (see No. goa), properly protected against
mechamcal ury; the circuit to be controiled by a switch placed out-
side of the pit.

¢. Must have all wiring and apparatus installed in accordance with
rules under Class * C* for constant potential systems.

f, Must not have any system of feeder distribution centering in the
building.

g Must have the rails bonded at cach point with not less than No. 2
B. & S. annealed copper wire; also a supplementary wire to be run for
cach teack,

he Must not have cars left with trolley in electrical connection with
the trolley wire,

36. L1GnTING AND POWER FROM RaiLway Wires—

a. M st not be permitted, under any pretense, in the same circuit
with trolley wires with a ground return, except in clectric railway cars,
electric car houses, and their power stations, nor shall the same dynamo
be used for both purposes.

37 SERIES LAMUS—

a. Nospstem of multiple-series or series-multiple for light or power
will be approved.

1. Under no circumstances can lamps be attached to gas fiatures.

EXTRA HIGU-POTENTIAL SYSTRMS.
Over 3,000 Volts,

Any circuit attached tv any n.achire or combination of machines, which
develops a difference of potential, between any two wires, of over
3,000 volts, shall be comidered as an extra high potential circuit,
and as coming under that class, unless an approved transforming
device is used, which cuts the difference of potential down to 3,000
volts or less.

38 Privary WIRES—

Must not be brought into or over buildings, cxcept power and sub-
stations.

39- SECONDARY WIRKS—

a. Must be mstalled under rules for high-potential systems, when
their immediate primary wires carry a cusrent at 8 potential of over 3,000
volts.

The tigh line insulation required for extra high-potential current
tends to make the insulation zesistance between primary and secondary
coils of transformicss a compasatively weak point, and lightning dis-
charges would be apt to take this path to the earth.  With the present
weans of protection against transformer break-downs and the conszquent
habalty of secondary wiring being subjected to the strain of the primary
current, it is not deemed advisable to permit a primary current with a
potential of over 3,000 volts without an intermediate stcp-down trans-
fomer. The presence of wires carrying a current at a potential of
over 3,000 volts :n the streets of cities and towns s also considered as

increanng the fire hazard, (To be Comined)
‘© be Continued,

The New York and New Haven Railway Company recently
adopted what is known as the third rail system on a branch line
of mulway thirteen miles long.  The electric power for the motors
s carried along the track by a0 special rail laid between the two,
on which the cars run. The ** electrified ™ rail weighs 100 pounds
to the yard, and is shaped like a wedge, with 2 flat top.  This
affords a large conducive body, with plenty of surface for the
*shoes  which convey the current to the motors 10 act upon.
lnsulation is provided by simple blocks of wood, which, to the
sumptise of the experts, have been found to answer perfectly well,
the toss of curient being practically msignificant. At crossings,
switchies and stations the current is conducted underground,
while an ingenius automatic arrangement, operated by electricity,
provides compressed air 1o operate a whistle for signalling.

’

SPARKS.,

Mr. E. B. Tree, of Woodstock, Ont., has mvented a tatary
engine.

William Davidson is supplying two so0-horse power boiters for the
Exhibition Association of Halifux, N.S,

The Eaeter Eleetric Light and Power Company has been
organized at Exeter, Ont., with a capital of $10,000.  “I'he pro-
visional board is composed of C. Lutz, president ; R, C, €. Tre-
maine, B, A, Sc., manuger; B. S, O'Neill, E. J. Spackman and
Frank Woods.

The Gas and Water Company, of Sherbrooke, Que., hiave re-
duced the price of electric lighting from $1 per 100 amperes to 55
cents, with a further reduction of 15 cents on payment within 15
days.  This is practically Go cents for a 16-cindle power lamp
burning 100 hours.

The New York post office is laying underground postal tubes
this summer for distribution of letters.  The tubes will be cight
inches in diameter, and carriers capable of containing 500 letters
cich will be forced through them by power furnished by an elec-
tric plant in the General Postoflice.

The Canadian Locomotive and Eugine Company, of Kingston,
Ont., are now nuking steel pipes under patents held by Mr. F, A,
Williams, of Wolverton, England. Tests of the pipes were ge-
cently made in the presence of a number of experts, and are said
to have been entirely satisfactory.

The Dominica Electric Heating and Supply Company, of
Ottawa, have clected the following officers ¢ President, Andrew
Holland ; vice-president, Thomas Askwith ; seeretary-treasurer,
3. L. McCracken s directors, Chas, A, Carricre, A, Tradeaw, P.
MacGregor, Geo. Low and B. H. Bell,

A syndicate of capitalists are said to be negotiating for the pur-
chase of the Chemonyy and Lakefield lines of the Grand Trunk
Railway, with a view of converting them into clectric systems.
For the present the scheme is kept somewhat in the dark, but de-
finite information is looked for at an early date.

Tire Lachine Rapids Hydraalic and Land Company, of Mon-
treal, have made & reduction of 334 per cent. in the rate charged
for electric power.  This brings the price to one-half cent per 16
candle-power lamp per hour, and is claimed to be the cheapest
rates charged in any city the size of Montreal in the world.  The
company have lately issued $500,000 of six prer cent. debentures,
redeciable in ten years.  These were issued among the stock-
holders only, cach of whom were allowed to take debentures to
the amount of 50 per cent. of the stock held.

The Dominion Government has completed forty miles more of
the telegraph line on the north shore of the St. Lawrence, from
the former terminus at  Pointe Esquimax, and an office has been
opened at Plastre Bay. It is intended to extend the fine forty-
four miles more this summer, to Natashguan, where an oflice will
beopened thisfall.  Thenorth shoreline will still be about 250 miles
from Belle Isle, its objective point, and it is the intention to com-
plete this section as rapidly as possible, so that the entrance to
the Straits of Belle Isle will be in direct telegraphic communica.
tion with Quebec and Montreal.

A car “fender,” the design of the manager, Mr. J. W. Moyes,
has been adopted by the Metropolitan Strect Railway,  The fen-
der, which is 5 feet 8 inches by 2 feet 6 inches, and lies without
rocking about three inches above the rails, hangs on two perpen.
dicular strings, instead of horizontal ones, and its braces are at
tached to the main body of the car. Thereis conscquently no
recoil, and whatever the fender picks up it holds, as was demon-
strated when the car ran at a considerable speed into 2 flock of
sheep, coming in the opposite direction. A point in its favor is
that it can be folded up while on the car, to the saving of much
valuable room in & motor shed.

A sextuplex telegraph wire was successfully operated in a tele.
graph oflice ir. Boston a few days ago. The circuit was to New
Haven and return, a distance of 300 miles. Three differemt
messages were sent over the wire simultancously, and were easily
and accurately received on the recciving side. The inventor of
the new scheme is Mr. Thomas B, Dixon, of Kentucky, son of the
late former Senator Archibald Dixon, ofthat state. Heisa prive-
tical telegrapher, and bas been trying to solve the problem of the
sextuplex since 1891, The telegraphic world has long been fami.
liar with o duplex wire, which will transmit one message cach
way at the same time, and Iatter with the quadruplex, with which
it is possible to send  two messages cach way at the same time.
The new sextuplex will transmit three messages each way at once.
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WATER HAMMER.

A pESCrIrTION of some experiments upon the causes
of steam pipe explosions, made to an engineering
society, shows under what conditions water hammer
may be expected in steam pipes and under what con-
ditions it becomes dangerous. The tests were made
upon steam pipes 6” in diameter and .197” thick. The
ends were closed by flanges and provided with drain
cocks and air relief-cocks, and suitable pressure gauges
that would record to 2133 pounds, one on the end
flange and one on the top of the pipe. The pipe was
inclined upward, and entering the bottom flange was a
steam pipe with a valve, so that if any water was in the
pipe che entering steam must pass through it.

The second experiment was conducted upon 12" pipe,
14" thick, with four pressure gauges, steam being
supplied at the bottom through a 3" pipe. The position
of this pipe was afterwiards considerably changed.
The tests made were as follows :

1. Pipe without water, air cock closed and the drain
cock open. R

2, Pipe without water, air cock open and the drain
cock closed.

3 -Pipe without water, air and drain cocks open.

4. Pipe without water, air and drain cocks closed.

§. Vacuum in pipe and some condensed water
formed by creating vacuum, air and drain cocks closed.

6. Vacuum in pipe, and the latter filled with water
to about one-third of its cubic capacity, so that the
point where the steam entered was under water in the
first pipe, it being made to incline toward that point.
In the second pipe the water filled the bottom of the
pipe. Air and drain cocks were closed to one-third of
their capacity at one end, and running into nothing at
the other end.

7. Pipe without vacuum filled with water us under
6, air and drain cocks closed.

8. Pipe without vacuum filled with water the same
as under 6, air and drain cocks open.

In the experiments with the first pipe, steam was ad-
mitted from a boiler under 70 pounds pressure, by
rapidly opening the stop valve on the main steam pipe,
the influx of steam having been regulated beforehand
by adjusting the valve close to the experimental pipe.
Beginning with one-fiith of the area of this valve the
opening was increased one-fifth in each of the succeed-
ing tests, the whole tests being frequently repeated to
check results.  In carrying out tests 1 to 4 no motion
was observed, whether the filling of the pipe with steam
was retarded or accelerated.  The pipe became heated
slowly or yuickly, according to the rapidity with which it
filled with steam, until it became thoroughly warmed,
and the pressure guages on the pipes showed same
as boiler. As soon as vacuum formed and a small
amount of condensed water was present in the pipe
{test No. 5), light hummering was present in the pipe
when steam was admitted. This was not, however, in-
dicated on the guages, but caused a slight movement of
the pipes.  Thix hammering and backward and forward
movement ol the pipe became more intense the greater
the quantity of water present (tests 6 and 7), manifest-
ing itself in distinct blows  at short intervals, and caus-
ing the gauges to show between 126 to 242 pounds.*
Whether the vacuum in the pipe (test 6) had any influ-
ence on the action of the steam when admitted, could
not be determined by any of the trials,

The hecaviest hammering, as well as the greatest

Sty

movement of the pipe—which also continued for some
length of time—were observed when the pipe was aboy
one-third full of water, and both the air and drain cocks
kept open (test No. 8) and tor all five openings of the
valve. During these tests there was a uniform djs.
charge of water from the drain cock and of air from the
air cock, for a longer or shorter time, depending on the
opening of the stop valve in the pipe.  For instance,
with one-fifth opening of the stop valve the first ham.
mering was noticeable after four minutes; at three
fifths opening, after 30 seconds ; and 15 seconds after
the valve was wide open, powertul hammering and vio.
lent motion of the pipe set in, in each case accompanied
by an impulsive discharge of water and air and Jater by
steam from the air and drain cocks. These phenomena
are due to the fact that the steam is condensed by the
water present, and only when the water has attained
the temperature of steam does the impulsive action of
the latter setin. The pressures observed on the gauges
at the end of each trial (test No. 8) fluctuated between
284 and 1066 pounds. At one time the greatest pres.
sure would be observed on the gauge tapped in the
flange at end of pipe, and then on the gauge on side
of pipe.

The second experimental pipe was changed somewhat
from time to time, but showed no radical change in
results.

As a result of these tests it is shown that destruction
of a completely drained, though entirely cool, pipe can-
not occur, whether the stop valve near the boiler under
steam is opened gradually or in a sudden, careless man-
ner, because hammering, which alone can cause an ex-
plosion, does not follow. But it is to be observed that
a rapid filling of the pipes with steam may prove disas-
trous, for the sudden heating up of the various parts
may cause rupture, due to unequal stresses on and re-
sistance of the material.

When, however, a large quantity of water is con-
tained in the pipes and the steam is forced to find its
way through it and to carry it along, an explosion may
occur, even if the stop valve is opened in the slowest
and most careful manner. If there is so little waterin
the pipe that steam need not force its way through it,
no disastrous hammering will occur, nor will the water
present be carried along by the steam when the stop
valve is opened, as was demonstrated by the amount
of water left in the pipe after the end of all tests.
The results of the tests with the first arrangement of the
second experimental pipe lead to the conclusion that
where water has accumulated in U bends of pipes, if the
stop valveis opened gradually, the entering steam will dis-
tribute itself at once uniformly over the surface of the
water, and by virtue of its pressure, in spite of the original
condensation, it is not only maintained but steadily in-
creased, and will prevent any agitation of the water,
and, consequently, hammering. If, however, a sudden
change of pressure and a rapid influx of steam occur,
then the water will be agitated and, once in motion, it
will cause violent and dangerous hammering in the
pipe. Therefore, steam pipes with pockets are to be
avoided. The variations of the pressures indicated in
the gauges after all the tests leads to the conclusion
that the water is thrown backwards and forwards,
wave-motion like, caused by the influx of steam, and
that the pressure is greater or less, depending on the
intensity with which the moving mass of water strikes
the opening to which the gauge is attached.
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ELECTRIC RAILWAY DEPARTMENT.

MR. CLYDE K. GREEN.

It was our pleasure about three years ago to pre-
<ent to readers of the Evrkctricar NEws a portrait
of Mr. Clyde K. Green, who at that time was electrician
for the Hamilton, Grimsby and Beamsville Railway.
Mr. Green having since received a promotion in the
clectric railway field, we again reproduce his portrait,
with some particulars of his life.

Mr. ureen was born across the border, in the state of
Michigan, and after leaving school, engaged in the hard-
ware business at Waterford, Ont., leaving there to accept
a position with the Edison Company, of Peterboro’, in
thar clectrical works, where he obtained a practical
knowledge of electrical manufacturing and was promot-
ed to the position of assistant foreman. On the con-
version of the Toronto Street Railway to an electrical
system, Mr. Green was offered and accepted the posi-
tion of foreman of the armature depurtment of that
road. His success in this direction having attracted

MRr. CLyDE K. GREEN.

the attention of the management of the Hamilton,
Grinsby and Beamsville Electric Railway, he was
offered the position of electrician, fulfilling the duties in
an eminently satisfactory manner.

In February of this year he accepted the management
of the Hamilton Radial Electric Railway Company.

It might not be amiss to mention a few particulars in
regard to this road. The tracks at present cover a
distance ot eleven miles, extending from Hamilton to
Burlington, by way of Burlington Beach. The rolling
stock consists of four very handsomely fitted motor
cars, each equipped with four G.E. 1000 motors, two
at each end of the car, with double trucks, and guaran-
teed to make 38 miles an hour. The cars are fitted
with regular railroad seats with rattan covering, and
have 2 smoking compartment at rear end. The com-
pany have, besides the above motors, baggage cars and
trailers for use of excursions and pic-nics. One cf the
special features of this road is the swing bridge over the
canal at Burlington Beach, which is operated by an
electric motor and which has worked very satisfactorily.

The lnternational Radial Railway Company, of Hamilton, are
reported (o have sold $30,000 worth of stock, and to be waiting
until they can dispose of as much more, before commencing the
construction of the road.

TORONTO STREET RAILWAY ASSESSMENT
CASE.

A DECISION of interest to street railway companies has
been given by Judge McDougall.

Last summer a board of county judges decided
against the assessment of the Toronto Street Railway
Company’s rails, poles and wires, and the Court of Re-
vision refused, on the strength of this judgment, to
confirm the assessment of the plant of the company in
the first, fifth nnd sixth wards. The City Law Depart-
ment decided to make a test case and appealed in the
name of Controller Lamb and of the Assessment Com-
missioner against the decision of the Court of Revision
in regard to the assessment of $103,500 in the sixth
ward. Mr. Fullerton and Mr. Drayton prosecuted the
appeal for the city, and Mr. Laidlaw, for the company,
urged lack of jurisdiction. )

Judge McDougall delivered a judgment last week,
the fogical sequence of which will be the assessment by
municipal officers all over Ontario of all the rails, poles,
wires, mains, etc., which have in many cases up to the
present time been exempt.

TROLLEYS GAINING IN ENGLAND.

THE prejudice against overhead wires is fast melting
away in Great Britain, as evidenced by the following
from a London daily :

** The long controversy as to the best form of me-
chanical traction for tramways in our large cities seems
to be gradually deciding itself in favor of the overhead
electric trolley system. This method has already been
adopted in several towns, and the corporation of Glas-
gow has now resolved to give it & trial, after a year or
two of deliberation, since it acquired the local tramways.
The Tramways Committee has been authorized to spend
about twenty thousand pounds on the establishment of
the system on an experimental route, that is, on an iso-
lated section of the lines, about two and one-half miles
in length.”

There are still some old fossils who are afraid of
shadows, as witness the following extract from an open
letter in another London paper of about the same date 3~

** Among the many objections against the introduc-
tion of the overhead system is one that 1 particularly
noticed in the working of the said system in the city of
Toronto, viz., that as the cars pass along the roads the
connecting rod from the top of the car where it joins
the overhead wire is continually giving off bright
sparks, sufficient to frighten nervous people with the
fear of possible danger, and also to startle nervous
horses.”

Blinders on the *‘ connecting rod,” or a pair of blue
goggles for the *‘ nervous ™ writer, might solve the diffi-
culty.

Mr. C. C. Kramp, Woodstock, Ont., in remitting his subscrip-
tion tothe NEWS, writes: **Am well pleased with the paper. It is
welcome every month,”

Mr. B. B. Osler, president of the Hamilton and Dundas Rail.
way, states that the conversion of the road to electricity is being
delayed by the failure to obtain running privileges over the Ham-
ilton Street Railway Company’s tracks within the city limits,
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EDUCATIONAL DEPARTMENT

INTRODUCTORY

Afier mature deliberation the publinhes of this journal has deculed to devore a certain amount of space each month to what m:" Le termed an | ducationy!

Department, wherein both inechanical and electrical forinuta and mathematical problems will be discussed, illustrated, and as far as possible ru

e and example given, Althe

request of the editor, 1 have aith pleasure umbertaken to contritute to this department regularly cach month, and before discussing actual mathematical probi'ems, wigy

briefly introduce the subject at isue,

"Fhe primary object of this department i« chiefly to increase the valut of an already valuable paper, by placing in the hands of every engineer who has any Lnowl
of the rudinientary principles of mathematics, such matter as will enable him by a lit’e stidy to master the most intricate mechanical and electrical formula,  Many of g

most valuable enginecting works and publications fionr time to tinie contain formula that {s in many cases but vaguely understood, and very often entitely misundessiood, i

rendering an otherwise valuable work practically valucless to the teader.
Just at what pacticular pmint our caleul should ¢

ce became a matter of serious thought, and past eaperience had to be carefully considered, bearing g

mind the fact that there ate many really good engineers whose early education has, through force of circumstances, been deficient, and many others who, threugh lack o4
opwnuni?. have not been able ts review their early education for years.  Kuowing by cbsersation and esperience the Rreat necesuty of hasing a thorough elemennasr
L3

education

fore attempring to Jdigest and calculate problems, and the almost utter impossibility of the student arriving at a satisfactory conclusion of his studi®c withogty

thotough knowledge of the prinaple of nathematics involved, 1 have decided to commence at a point and carry out the programne outlined in this journal—commnenciag 1

the foundation and advancing hy eacy stages until the principles undetlying the most obtuse and difficult formula can be ru‘diﬁy explained and eauly understood,
t1ages 10 be derised from an education of this kind, coupled with practical inecbanical ability, is too well tinderstood to resjuire comment.

Lheadns

The programme which has been outlined for the succeeding nine monthe will embrace: . .
Deciuat. Fracrtons—Definitions and explanation of principles of, and method of teduction to common fractions, and vice versa,

Squarx ano Ctrcutax Mxasuxx—Definition and explanation and practical demonstrations of.
Cupicat, ARD CYLINUKICAL MRASURKIIEX T<wDelinitions and eaplanations of, with practical hints,

Sguarx ann Cunk Roor—Definitions and explanations of,

Sarkty Vatvk CALCULATIONS ~{(Spring aad Leves Typed)—Principles af, with practical demonstrations.
Bottek CossTRUCTION=Stays, tivets, ﬁ)ims and seamy, iron and steel plate=strengih of, with fotmula and practical demonstrations,

1t is not the intention to till thiese columns with a mass of figures hastily compiled without reference to any patticular object; on the contrary, every problem wilite
carcfully thought out, ant only such information given as «ill be of use to you, and an effort will be made, based on expericnce and a knowledge of the requirements, to eute

hi series of tests complete in ‘every pasticular,

W Tuowsoy,

fArTiIcLe IV )
EVOLUTION.

EVOLUTION is the process of finding the root of any number,
and is of frequent occurrence in engincers’ caleulations,
The most important and only cases which 1 shall refer to is the
process of finding the square or cube root of any number.
Example (1): Find the squate root of 15210 In formula this is
written /1521,
15.23(39
9
6. ] 61
621
Beginning at the rght hand figure 1, count two figures to the
feft and mark the second as shown n the example, take the
figures 10 the left of this mark t5 and find what number multiphed
by itsclf will give fifteen; there is 00 number that will do this,
since 3x 3=9 is too small and 4 x 4= t0is o kuges we therefore
take the one that is too small, viz., 3, and place it in the quotient,
placing its square 9 under the 15 matked off in the number and
subtract, and bring down the next two figures 21, making new
dividend 621, To get the new divisoe multiply  the quotient 3 by
26, awmd place as a teial divisor at the left of the dividend 6213
find how many times this is contained in the dividend, discarding
the last figure on the right ; 6 is then contained in 62 nine times.
Since we cannot pass this point, we place 9 in the quotient and
also in the divisor 3 then we muliiply the whole divisor 69 by this
uumber (9) and place the product under the dividend and subtract.
Having no remainder, root is now complete and found to be 39.
It we tequire prouf of this we aimply square the number, thus .
39% 39 152
then 397 - 152
and \J1521=39
Example (2): Find the square root of 366.

3.06(19.131126
1

29 | 206

201
5.00
3%
1 1900
11369
35261 | 43100
) 138:61
382621 | 483900

382624

29

M

3823 '

I 10127900
7052444

2474450600
329373436
17872124

38262246 l

In this example we proceed to mark off as before and get as
our quotient the whole number 19, but since there is still a re-
mainder our root canuot be complete; we proceed as before, but
since there remains no more figures in the dividend we annex to
new dividend two ciphers and place a decimal point in the quotient
to the right of the nincteen.  Then procecding as before we get
our trial divisor by doubling present quotient 19~ 2= 38 and place
10 the left of the dividend goo. 38 is contained in 50 once ; we
therefore place a t in the grotient to the right of the decimal
point and annex to the new divisor, nultiplying as before and sub-.

tracting, we proceed in an exactly similar maonner until we hae
no remainder or until decimal begins to repeat itself or s ex.
tended sufficiently to answer our purposes.

*

Example (3) : Find the square root of 15227.50.
1.32.27.6(123.4

In a decimal quantity like the foregoing, the marking off differy
from the previous examples.  Instead of counting twos from nigh
to left begin at the decimal point and count twos towards the ki
and towards the right.  Note : when the first two figures tothe
right of the decimal is brought down we must place a decimal
point in our quotient before extending it.

Briefly, the process of finding the square root of a whole nune
ber may for the guidance of the studesit be described as lollows:

First mark off in twos commencing from the right.  Then find
the number whose square is next less than the Gguve oc figuteson
the left of the number as the case may be, place this figure in the
quotient and its square under the figure or figures already marked
off on the left of the number, subtract and annex to the night the
next two figures of the number ;3 this then becomes a new dive
dend, To secure st new divisor, double the guotient by mualtiply.
ing by =z and plice on the left of the dwidend as a tral dwisor;
find how many umes this s contamed i the dividend, discarding
the right hand figute, place this result in the quotient and alvo 1
the new divisor and multiply by same number, placing product
under dividend and subtract as before ; continue the operation for
a new divisor. Bear in mind, however, you must always place
two figgures to the right of the new dividend.

It will accasionally occur as in our first two examples that the
product of the trial divisor multiplied by the new divisor wil
exceed the dividend. 1o this case take the next lowest term and
proceed as described.

TO FIND THE CURE ROOT.

Example (1) : Find the cube root of 1331,

1.331(11 Ans.
1

3 300 [ 331
kil
33 L3z

First mark off three figures from the right towards the left of
the number, and we have 1t left. Now, 1 cubed cquals one.
Place the cube of 1 under the one of the number and subirath
There is no remainder,  Bring down the next three figures as 3
new dividend.  Next multiply the one placed in the quotient by 3.
and place the product well to the left, as in the example. Next
multiply this 3 by the quotient figure 1, and place the resalt, 3, t0
the right of where the 3 was placed and to the left of the dudend,
and add wwo ciphers to it, as shown in the example.

This 300 is called the teial divisor. Now see how often a wil
o ino the dividend 331, which we find to be once.  Put 1 in the
quotient to the right of the one already there, and place 1 abso 10
the right of the number 3 at the extreme left of the example.

.
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Now, muihiply this tumber 31 by the ﬁgurte .l.'\sl placed in the
quoticnt, and place the result under the trial divisor 300 and add.
This now gives us the correct divisor, which we multiply by the
fast figure placed in the quotient and place resu!t under and sut.)«
ract frem the dividend. Tlawrc being no remainder, our root is
pow complete, and we find Jiaz=t1r

Example (2) ¢ Find the cube root of 80677568161,

Process: 80,077,568,161(4321 Ans.
64

123 4800 16677
369
5169 115507
1292 554700 1170508
2584
557284 1114368
12001 53987200 5t:000161
12061
56000164 56000161
The process to the second figure of the answer is a reproduction
of last example. .

TO FIND THE THIRD FIGURE OF THE ANSWHR.

Multiply the 43 in the quotient by 3, equals 43x3=129: put
this well ont to the left as before.  In the middle column of figures
you will sce the figures 309 and §169 ; add these together, and to
their sum add the square of the last figure in the quotient—that is
in the present case 3. Then

369
5169
Ix3=_9

5547

This number, with two ciphers added, is our new trial divisor
334700, It goes iuto the dividend 1170568 twice. Place 2 as the
third figure of the quotient, and place 2 to the right of the number
129 on the teft.  Multiply 1292 by this number 2 and place the re-
sull, 23584, under the trial divisor and add. Result, 557284 is now
the correct divisor.  Multiply this number by 2 and place under-
aeath dnvidend and subtract,  Bring down the next three figures,
We now have 36000161 as a new dividend.,

TO FIND THE FOURTH FIGURE OF THE ANSWER.

Multiply the quotient 432 by 3—432 % 3=1296, and place this
number to the left. Again in the wmiddle column we have the
figures 2384 and 557284 ; add together and add the square of the
last figure in the quotient.

2584

557284
242- +
559872

This number, with two cipliers annexed, 55987200, is our new
trial divisor, and is contained in the dividend once.  Add one to
the quiticnt, also to the number on the left.  Multiply and subtract
as before.  And since we have no remainder our root is now com-
plete, and :/80677568161 =4321.

There is another method of extracting the cube root which to
the student may be simpler wnd process clearer, since it has the
advantage over method just described that when the student has
mastered the process of working out the first figure ot the quotient
he bas the rest at his command, as the process is but :t repetition,
and is the same for four figures as for two,

Find the cube of 1728,

l|l.728(12
1
‘ 728
3x10* =300
3x10 x2= 60
27 = 4
3631 728

Fint we miark off the number into quantitics of three figures as
in previons examples, and sclecting the next lowest cube for the
fiest figgure of our quotient in the case 1, which is put down in the
quotient and as a divisor.  The cube of 1 is placed under the
dividend and subtracted and next period 728 bronght down as a
new dividend.  Now take the number in the quotient and add K
cipher to it, making it 10, square this and multiply by constant 3;
we then et 3x{107)= 300 which is our trial divisor; for the next
line multiply 10 by the constant 3 and multiply the product 30 by
the figure placed in the quotient from the trial divisor Jox 2=60;
place this 60 below the 300 already obtiained and add, to the sum
of these numbers add the square of the last figure of the quotient,
thus, 300+60+22=364. This is now our correct divisor. Mul-
uply by the last figure of the quotient, place underncath the divi-
den ' and subtract ; being no remainder our root is complete.

APPLICATION OF FORMER STUDIES TO MECHANICAL AND
EEECTRICAL ENGINEERING.

Since both numerical and algabraical formula will now be cone
stantly used, it is absolutely necessary that students should en-
deavor to obtain faality i reading and solving tormudin gener-
ally,

The following signs must therefore receive particular attention,
and be committed to memory.

+ is read plus, and means that the number tollowingr it is to be

added to the number before it 3 thus, 44308 7.
is read minus, and means that the number after it is to be
subtracted from the number before it ; thus, 5 2983

iy read multiplied by, and means that the number before it 1s

be multiplied by the numbee following it ; thus, Ix3areq.

+ s read divided by, and means that the number before it is to

be divided by the number following it ; thus, 6+ 3=2

= is read cqual to, and means that the quantity after it is of
same value as quantity befare it ; thus, 7 x 3= 21,

9” is read as g squared, and means that the number is 1o be
multiplied by itself; thus, 9* =g x g=81.

9* means samie number cubed ; thus, 9X9X9=720.

~~is rend the difference between uny two numbers, and means
the less number is 1o be subtmcted from the greater.

() are called brackets, and mean that all the quantities. within .
them are to be put together first; thus, 543 2+ 3~ 9) means
that 2 must be subtracted from 4= 2, and 3INQ=274 229,
and then this 29 is to be multiplied by 5= 29X 5= 145

NoTeE—~When no sign is placed betweena quantity and i brack-
ct ora letter, it means that the quantity within the bracket iy to
be multiplicd by the quantity outside.  Thus in the foregoing the
quintity within the bracket =29 is to be multiplicd by s, the quan.
tity outside.

SIGNS THAT REPRESENT ROOTS OF NUMBERS,

The sign known as the radical sign is common to all numbers,
and is expressed thus, A’ or "7, When it is required to ex-
press the square root of a number we simply put this sign before
it, as 423, but if the number for which we desire the square roat
of is made up of two or more terms then we express the square
root by the same sign in front, but with a line as faras the squitre
root extends, us V154 to=5, or V3(z+3)= 5.

The cube root is expressed in a similar manner, but with «

a
small 3 in the elbow of the sign, as « ; all other roots in exactly

5 6
same manner; as v/ 4/ and so on.
In mechanical text books the power and root are often com-

bined and expressed thus 48. This is read as the square root of
4 cubeds Therefore, the numerator represents the power and
the denominator the root.
and 2 cubed equals 8,
The commonest form in which this is met with i enineering

In this case the square root of 4— 2,

calewlations is when the cube root of & number is squared, as :7‘
which is read cube root of 27 squared.  The cube root of 27 is 3
and 3 squared equals g, which is the value of 27;.

One of the most frequently oceurring eerors in algabraic caleu-
lations is the misunderstanding of the proper use of the multiplica-
tion sign in algabraic quantities and formula, and requires special
mention here. For instance, we have the quantity 25 - fox 2.
It is & common error to say 25-10=15; this multiplied by 2
equils 30.  This is entirely wrong, as it moment’s reflection will
prove to the student, as it clearly reads 25 minus 10 x 2, and the
first step should be to multiply 10x2=20; then, 25 - 20=35, which
is correct, and not 3o, as at first appears.

The student requires to remember the following rule, which
applics in all cises

Multiplication and division signs CONNECT the numbers together
between which they occur; plus and minus signs SEPARATE them,

For simplicity and accuracy, it isa good rule when working
with complex formuli, to fiest et rid of bracket signs, and then
multiplication signs ; the operation of computition of formula then
becomes an casy task.

NOTE.—~ Next issue will contain formula and rules for spring
and lever safety valves and electrical formula.

)
Mr. Wm. Cross, Chicf Engincer of Waterworks, Calgary,
writes: 1 think the NEws is getting better as it grows older,”
The Dardanelles Mining Co., at Kaslo, have just pliced i
order with the Rossland branch of the Jenckes Machine Co., of
Sherbrooke, for a complete mining plant for operating their ex.
tensive properties in that district.
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SPARKS. g

By a recent storm cbout fitty telephoney were burned out at
London, Ont.

La Compuagnie Electrigue de St Eticnne de Malbaie is applying
for incorporiation.

A dynanto is being installed et the C. P R, shops, Perth, Ont.,
for incandescent lighting,

The Hamilton, Grimsby and Beamaville Railway are erectinga
new station st Beamsville,

The Cornwall Electric Railway Company is considering the ex-
tession of the roud to seighboring vitlages,

The Revelstoke Water, Light and Power Company will scll
suflicient shares to put in an clectrie light and power plant.

The new electric railway at Quebee has been completed and
put in successful operstion. We lope to publish a description of
same in an carly issue. ‘

The ity of St. Hyacintbie, Que., has Just closed s contract with
the Jenckes Machine Co., of Sherbrooke, for two pressure filters
with & capacity of 730,000 allons in twenty-four hours.

The Ray Eleetric Company, of Hamilion, has been dissolved.
Job & Lynch continue the business on James street north, and
Thomas . Kay has estalilislied the Canada Electric Motor Com-
pany on Bay street north.

The smoke form the Terauley street power house of the Toronto
Electric Light Compony is said to have had a bad effect upon the
new municipal buildings, and the compuuny live decided to put in
smoke consutning appliances.

Mr. ). H. Siill has made a proposition to the City Council of St.
Thomas to electtify the steeet mailway. The proposad  clectric
road will be six and a quarter miles longg, and will cost abou
$X0,000, exclusive of power house,

The Kootenay Electric Co., of Raslo, B, C., who e it large
water power aear the town and purpose usingg the same for power
and lighting, have placed sheir order with the Roval Electric Co,
for 2 73 kow, S.K.CL generator and the necessary transformers
and motors,

Word comes from Qttawi of the application for & Dominion
charter by a company 10 manufactne calcium casbide. s
capitalization « Si1,000,000, and the Hono A G. Blair, Rufus
Pope, MU, and a sunber of Canadinn and American capitalists
are amonyg the applicants,

Harsy Smith, engineer at the Wortman & Ward Manufacturing
Company’s factory at London, Ont,, was recently badly  burncd.
He was emagged in throwings the sefuse oif and varmish into the
furnace, when the unes saddealy shot out into Mr. Smith's face,
burning his hair and whiskers off,

Me. AL J. Corrivean, of Montreal, succeeded in getting his rail.
way bill through pardiament before the ¢lose of the session. He
now has the sight 1o construct electric lines between Moatread,

St. Johns, §t. Hyacinthe, Sherbrooke, Magop, Waterloo, and
other points, and hopes to have the road completed wahin [
year from the present time,

Mr. Pamphile Boivin, of the town of Baie St. Paul, Que,, by,
received a franchise from the corporation of that town for elesc
lighting, and the Royal Electric Co. is now installing for him 3,
electric lighting plaut, consisting of u goo-light S. K. C. dynam,
with the necessiry transformers and materinl, 1S expected iy
the plant will be in operation about the 15t of September.,

A decision has been rendered in the appeal case of the city o
Montreal aggainst the Standard Light and Power Compuny of ;hn
city, The Lachine Rapids Hydraulic and Land Company, which
obtained a controlling interest in the Standard Company, nagde
excanations prepiratory to laying conduits in the clty undee te
Lutter's aict of incorporation,  The city objected and sent i aquag
of police to prevent the men digging. A legal injunction wa,
secured enjoining the city.  The matter has been carricd 10 1le
Privy Council, and the company succceds.

———

MOONLIGHT SCHEDULE FOR AUGUST.

{3(3‘3‘[ Light. Extinguish. i\;:“;:r
H.AML H.M. H.M,
| P P, M. 8.00 AM. 4D S.10
PP " 8.20 " 4.20 8.00
3...-. . " 8.20 " 4.20 8.00
PR . w930 w42 G.30
Seveen . w 10.00 n 42 6.20
G..... . n 10.50 n 420 3.30
y R n 1142 " 4.2({ 4.40
b JR SN e T w T§20 .
9e.eeed]  AMO230 e e f | B°
10..... . w200 0w 4.20 2.20
A No light. No light. veus
2., No light. No light. cees
13..0e.. No light. No light. e
14000 . Nolight. {- Nolight. vees
1500000 P. M. 7.30 P. M. Q.10 1.40
10...... 0 72.30 w  0.30 2.
1700eess w 730 n 9350 2.20
1§...... w 7.30 n  10.10 2.40
19 ..., ' w  7.30 n 10,30 3.00
20 ... v 7.50 n 1100 330
St..... . " 7-30 n 1200 34.40
2 " 7.-20 A M, 100 3.J0
23eeenen " 7.20 n 210 0.30
o2 PP " 7.20 " 3.t0 7-30
35 ceeen w 7.0 w420 9.10
206. .... n  7.10 w  3.30 9.20
- S " 7.10 " 4.30 Q.20
aS...... w 7.0 w430 920
-0} I w 7.0 w  3.36 9.20
30 ..... " 7-20 w340 9.20
3teaenen « .30 (LR P 9.10
Tatal, 138.50

TENDERS WANTED

A Weelly Jousnal of adsance snfuocina.
1100 and public works.

tiician of the Ruyal

N | . Electric Co

The reagtired medium for advertie:
wrents fur *Temden,”

DIAN CONTRACT RECORD: FRE’

.. ELECTRICAL ENGINEERS

Fred. Thomson, late chief elec

Carrespotnience
Soliciietl, oo .

l;.;éknnvllle St.
MONTREAL

Electaiaal Suppiis
of all Descriewan,

Complete Plants Iastalied.........

o—————ARMATURES RE-WOUND
Royal T°H Arca Specialty

Dynamos and Motors Repaired

CENT NON-CONDUCTOR OF HEAT.

Full Particulars, Reports ot Tuals, Prices, Testimonials, &¢., from

MONTREAL - WINNIPEG -

Tetelly Mochanial Evperts of the Canadian Pacific Ry. Co.,
Granm? Trunk Ry. Ca., Mxbhigan Central Ry. Ce,,

tdter Inspection amt Insurame Cou, aned jwovend 10 bz the
BEST OF ALL NON-CONDUCTURS.
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THE MICA BOILER COVERING CO., Limived
9 Jordan St., TORONTO, ONTARIO

Please mention the c;ﬁABIAN ELECTRICAL NEWS when corresponding with Advertisers

° ° °
Mica Boiler Goverings .
Y
il
Al Steam Users should see the NEW MICA BOILER axp PIPE .v
COVERING. 1t s FLEXIBLE, DURABLE, asp a MAGNIFI- ia
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CANADIAN CENERAL ELECTRIC CO.

(LIMITED)

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

BRANCH OFFICES AND WARE-ROOMS:

1802 Notre Dame St. -  MONTREAL, - Main Strest - . WINNIPEG,
(38 Hollis Strest . HALIFAX, Granville Strest . - VANOUVER,

NELSON, B. C.

C. G. E. ALTERNATING GENERATOR, REvoLviNG Fienn Tyvee.

THE WEST KOOTENAY POWER &
LIGHT CO., LiMITED,

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

Ploase mantion the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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SPARKS. Chloride Accumulator.” Telephooe No. 193,

Mr. John B, Relly, manigger of the elec.
tric light plant, Blyth, Ont., says, *1 rakakalakee GBLLYER & Bnoux RS
would not be without the ELECTRICAL NEWS ELECTRICAL ENGINEERS AND CONTRACTORS
at any price.”

'l'h:: ,}cnckc\ Machine Co. have installed i Estimates on all Electric tnstaliations furnished on application.
at the new works of the Bostou Rubber Co, i Agents for “ Columbia?” Lamps o8 Room 52 Street Railway Chamben, MONTREAL
at St Jerome, one of their g5 in. Crocker |
turbines, with wheel case and 300 fi, of
feeder pipe.

Mr. W, Stewsirt, who controls the elec-
tric light plant of Lucknow, is insalling a
new pliant in place of the one destroyed by
the burning of lus mills last June. The
new plant will consist of a Reliunee dynamo
and instruments from the works of the
Stevens Manufacturing Co., hondon,

Dr. J. A. MclLeay, of Watford, has pur-
chased from the Royat Electric Co. a 500-
light alternator and the necessary trans-
formers, and i« installing  an incandescent
plaat in the town of Watford. He has
about 300 lights wired up, and expects to
hase the light turaed on August gth,

La Compagnic Electrigue, of Chicoutimi, e _— CONSVULTING ENGINEERS
Que., have increased the lighting capacity G.C.ROBB CHIErENGINEER
of their plant by the addition of another go A.FRASER Sec.Tres. Heao OrFrice TORONTO
k. w. 8. K. C. generator, which they have
purchased from the Royal Electric Co.

o e oo ATTENT]O Gentral Station
mission work. Manauers-)

Mr. Green, of the Wingham Electric
Light Co., having procured the franchise
for Brussels, ha< commenced the erection X X X
of 2 new power house, 3ox 50 feet, two
stories, stone and brick, and will have the
same in running order by October 1st, A GOLDEN OPPORTUN[TY
“The Brussells plant will consist of 1 Goldie
& McCullough high speed ldeal engine,
with boiler, and two dicect-cartent dynamos x ¥ X
and instruments from Stevens Manufactur-
ingg Co., of London.

—

Jogu.l.aumls Es

Are you desirous of purchasing Arc Lighling. Machinery, Leather Behting,

SAIEEEET Fauai to <he Best Water Wheels or Shafting? If so, you cannot afford to miss this
of ather opportunity.

stan land machines

THE EMPIRE | Owing to extensions necessitated at our generating station, we are obliged

Price $55.00. to discard the above mentioned material.
Send for testimonialy
- The —em Communicate with us at once for all information and particulars.
APV i B O

Noatreal, P.Q.

ELECTRO-NEUROTONE, oo, Nims Eicicns TIIG MOIII.HIOI’GHBU EIBBM’IG l’ Ower 60

tantus, !;m Constie
ating, ))\lq-nu el

‘,l\fl (.ongeu!nn QUE’BEO
Kidney Teoubles,
Rheumative,  lume
tluge. Scuatka, amd
all_-\euulglc Coenre
plaints Sl Knees
and  othes  Jointa,
Wasting, and even

TRADE MARK k‘ !»-“-!lam\.‘a'tm;xtﬂ Please mention the CANAIAN E1XCTRICAML. NEWS when corresponding
tly e w'\‘c\ a . o .
manently cured by application of this insttument, with advertisens,
Special sl ill i pot required inthe use of this Ajpgaratus,
*NO SHOCKS!
THE GALVANIC nmm' WORKS
143 Waininazon 81, Waar, TORONTQ

THE CROCKER TURBINE—

HE accompanying cut
shows the direct con-
nection of two 207 CROCKER
TURRINES under 30 ft. hcad
w ELECTRICAL GENER-
ATOR at power sation of
North Shore Power Co., at
$t. Narcisse, Que.

Two sets were fuminhed
for lightinge and power for
city of Three Rivers, 17
MiLESs DistaNTt ¥rOX
POWER STATION.

THE JENGKES MACHINE CO. - SH:HBROOKE, QUE.

Complete Water Pawer Flaats Built and Jastalied. ASdress for Catalegue a3d Fall latecmation..... 32 LAR WNE STRIIT

Pleave mention the CANADIAN ELECTRICAL NEWS whan corresponding with Advertisers
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Bagtaecring) Barveslag a0d Mapplugy Metad

Paera Cotilagt Boodkeeplag) Bherthands
Lagtisd Rrascherd Ulaiag: Meta) Froapeet's.
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Seterste, Advasce o instalineete.
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PATENTS eocimxoon
ELEOTRICAL XINVENTIONS
Bav St., Toronto
ot J0OUT & MAYBEE, ws‘l‘clephon’e 2582,
K Members of Charterod Institute
rm":l Patent Agents, Sagland,

Rallway Goach and Street Gar
For cither open or closed cars—made to fit any Window,

ARE THE BEST IN THE WORLD.

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

WRITKE POR PARTICULARS AND SAMPLES,

Menzie, Turner & Co. 5% comis TOPONtO

AAmmm
‘———-‘ e

iy

DODGE...

Q Split fﬂcﬂon‘G&_itch Pulley |

and Gus-0ft Goupling.

> Speclal Dunamo-and Motor |

Pulleys. . ,
1 High Glass Hangers, Foor

Stands, Self-OilingBear-

ings, Shatting, &c.

Prices and Iaf

J0DCE WOOD-SPLIT PULLEY
COMPANY

Office, 74 York St. - TORONTO

300 oo Apolicati

» LAMPS

and our oher

_ELECTRICAL SUPPLIES

Munderioh & Go.

61 St. Sulpice St. ##s»  MONTREAL
me Packard Electric Co., e

Lamps = Transformers
S'sheeﬁ";iaﬁ:;?:li;é Watt Meters

O b b 0 06 b ST. CATHARINES, ON&F.;

THE

JO
IMPROVED

STEAM
ENGINES

BOILERS

ldie & McCulloch Co.

STV LIMITRID

MANUFACTURERS OF

Floaring Mills, ane she Exe

the Mot CompleteStyleof Modern
Improvement, . R

. Wool Machineny,
‘Wood-Working Machinery

Saw Mill; Shingie and
Stave Machinery; -

Fire and Burglar-Proof
Safes and Vault Doors.,

.JTue **Ipesr” HiGa SPEED ENGINE, DIRECT-CONNECTED,

tqualid for Stmplicity, Rficiency xnd Boouomy iz Workiag, and Especlally Adapted

SPECIAL ATTENTION calledtothe ' WERRLOCK " IMPROVED STEAMRNGINE, =~ .
alsothe ** IDRAL ** IGR SPERD INGINE, cut of which ajpears above, as being Ua~ ’P G A LT O NT

fos Blectric Lighting, Street Ratways, Btc.
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TELEPHONES G. W. HENDERSON

S E? E Contractor and Manufacturer

TELEPHONE ELECZ‘I;;ZAL co;smuc"mon ,,,,,,
SWITCH-BOARDS
THE OTTAWA PORCELAIN & CARBON (0., Ld. 83" -

e for all kinds of Arc Lamps, including cored
Carb()n POlntS and solid carbon for mcan’descent cm:uxts.

* & JLLSO * @

Street Railway Car Fittings, &c,

44 Bleury St. - MONTREEY;

RN

P~

otor Brushes and Specialties in orcelain In$ulators, Cleats, Door '(nobs, L
Carbon for Telegraph, Telephone @ and all kinds of Pressed Porcelain for *
and Electric Light bupphes Electrical and Hardware Lines.. . .7

ALL COODS OUHRHNTEED TO OGIVE BATISFACTION

o R B o THE J. G MG!.AREN BELTING 60. mmm}

VOLCANIZED FIBRE (0, =swamessmmn sors.
s s o [IARD YULGANIZED FIBRE

In Sheets, Tubes, Rods, Sticks and special shapes to order. Colors, Red, Black and Ga'cy.f-?

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

Factory: WILMINGTON, DEL. OFFIGE:; 14 DEy ST., NEW Yomi-_;j

"‘“-‘“""5‘ A m&m’

Sulto-Boards and ﬂﬂﬁﬂﬂﬁ!ﬁ%ﬂl’s

FIRE ALARM APPARATUS and
TELEGRAPH INSTRUMENTS

749 Graiu St
% MONTREﬂb i

Td‘;:bom Ncu 3t00




