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CENTRAL STATION OF THE PETERBOROUGH LIGHT &
POWER COMPANY.,

Tur Peterborough Electric Light & Power Co., a view of the
mtestor of whose station is herewith presented to our 1eaders,
was organized under the name of “ The Peterhorough Electiic
Light Co.” in the yeur 1884, the tirst hights gomg mto aperation
on May 24th of that year. The ongmal management of the
compwny consisted of : ‘I, G, Hazlitt, President and General
Manager s Messrs, Richard Hall, W, Walsh, A, I, Poursett,
irectors. The Royal Electne Co., which mstalled the plant,
placed one of
theu electrs
vans i harge
first
vea Ihe
e ond vear
\Mir o Brown
had - harue
Since 1880 Mr.
H. 0, Fisk,
who obtained
s electrical
edue tt1on 1N
‘he Royal
Flectne Com-
pnys works
m Montreal,
has satisfac-
touih filled the
position.

In April,
1890, the com-
pany was
amalgamated
with the Gas
Company, un-
der the title of
the  Peterbor-
ough Light &
Power Co.,”
the officers of
which are: T. G. Hazlt, President; 1. E. Bradbam, Vice-
President 3 A. Stevenson, Sceretary and General Manayer, the
Inrectorate being the same as before.

The building occupied by the company as their station was
ongnally erected for the purpose of a pulp mill. It is located
on the banks of the Otonabee niver, the size being yoa 7o ft., 2
stories, frame.  The statson 1s operated entirely by water power.
There are used for this purpose five Leffel water wheels, four 32
. and one 4o ., working under 11 ft. head.  No trouble has
been expenenced in getiing all the power required, nor has there
been any perceptible vanation of the power.  The only difficulty
which his been met with has ansen from the wheels becoming
sheeted with ice on once or two occastons i the months of April
and November. This scetns to have resulted in consequence of
the remperaturce of the atmesphere becoming suddenly lower than
that of the water.  \When this occurred, the wheels would gradu.
ally become sheeted with see until the bucket openings were
entucly filled up and the wheels became perfect <ylinders, when
of course thair uscfulness was temporanly goue.  The stoppages
from this cause have only amounted, however, to about five hours

fm *he
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m all, so that € 1» not a matter of much moment  wo of the
wheels are coupled to one shaft, driving a 650 hyht alterator
cich of the other wheels run two dynamos on an ndependent
shaft.  The 4o in. wheel runs @ go hght machine.

The dynamos are placed on the second loor, and consist of
one 630 light alternating  machine, with exciter, three go hght,
o 25 and one 12 are light wachine. “T'he first mentioned wia-
chine 15 at present curying 700 16 ¢ p. kunps, The waes from
the dynamos are carried beneath the floor to the swatchbomd
There are behind the switchboard tno folding doors, giving
access atany
time to the
connections
At the back
of the buard,

alsoallowing
of the poten
il of the
different i
cuits  being
taken at any
time by
means of a
bank of high
resistance in
candescent
Iamps in ser-
ies and  a
Weston volt-
meter,aswell
as insulition
tests in day-
time with
Wheatstone
bridge and
galvanome-
ter. These
tests are
made during
all kinds of
weather, and
a record is kept of the results for future reference. Not only is
a record kept of insulation tests, but also of ciach machine, and
of the circuit on which it is working, the voltage between dyna-
mo termnnals, number of watts, electrical horse power, speed of
the machine, and the load on each machine at time of test, the
highest and lowest insulation test for the previous month, also
the condition of the weather for the previous six hours, inside
and outside temperature at time of test, with such other data as
may be considered likely to be of value.  These tests are made
by means of 2 Weston ammeter and voltmeter, and one of
Queen & Co.'s testing scts, and are all conducted by Mr Fisk.
The company operate three sticet circuits, embracing about
twenty wmiles of wire, two commeraal circuits, cach containing
about four miles of wire, and an incandescent circuit covering
the central portion of the town, and which is being extended to
all parts of the rown as fast as the circuits can be constructed
The company have been using exclusively for more than a
year past carbons made by the lacal manufactory of the town
the Brooks Mfy;. Co., and with the most satisfactory results
There are in operation abowt 100 65 ¢ p T & H series
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lamps, 85 street Taimps, 2,000 «. py 75 of which are all night
Tamps, amd 700 ncandescents. Resudennal hghting bas recenthy
been commenced, and the outlook 1 this direction 1s saud to be
very pronnsing.

RECENT CANADIAN PATENTS.

Gores, Caasadly, of Vancowser 1.0, has ubtained a patent on a beltyomt,
formed by cutting out of one end of the belt flatways o V shaped gap. the
otlier end imerted and cemenied i sud gap after shaping it to forman
cutet connterpat of sand gap.

the Rehmone Flectie Mg Co ol Watestord, Ont | s Assenees of Frank
fanksun Rue. Detrot, Macho have betn glatoe a patedt on o cuttent
inhicatut consisbing of o agnet, the oy of whah ate nchded i the
ot ta be mesured  Vsemt orculas corespicee tpering from s hase
to s fice end a plate connected to the base and extending toward the free
end of the cote prece, an arntute pivoted to the plate and carrying a ning
shaped picce of soft on embracing the eore piece, and a pointer secured to
the sng. and a segmental saale for the pomter,

A patent has been graned to baaie Tres, Allany, UL, for the com-
Lnnateon ot o water sheed of adgustabde gates with thew gate gear adjusiad
In an Jnner fixed case connected with tank, and the budkets, ete., fixed into
the circumference of an annular wheel revolving hotizontally around  case,
and fstened to shaft.

THE RLECTRICAL INTERESTS OF OTTAWA,

Ottawa 15 an nteresting caty from many pounts of view, s
sstuation 1s pleasant. 1t possesses in the Chauditre Falls one of
the most wonderful wates powers i the world, and around these
falls are dustered saw-tulls  almost unequalled anywhere
pomit of capaaty,  Bemy the headguarters of Guvernment for
the Domunian, and the place of residence of the Queens repre.
sehtatine, 1t attracts many visitors,  In conjunction with the
twin city city of Hull, it can boast of a number of important
manufacturing industries.

Second to none of its features of interest are its electrical en
terpriscs, a few particulars of which we take the opportunity of
presenting to readers of the Erecrricar NEws, The Luest
addition to these is the recently construcied

ELECTRICAL SFREET RAILWAY,
the perfect operation of which is an object lesson, the effect of
which let us hope will not be lost on parliamentary representa
tives of other towns and cities.

The management of the road is as follows . J. W. McRae,
President, & P. Biophy, Vice President . J. D. Fraser, Secre-
tary Treasmer  The road was constructed in less than two
wonths by Messrs. Aheaen & Soper, of Ottawa, and notwith
standing the rapidity with which the undertaking was carried to
complenian, the workmanship in every particular is of the most
substantial character  ‘The road embraces eight miles of Jdouble
and four miles of single track.

The equipment consists of sixteen cars of the vestibule type,
manufactured hy Messrs. Patterson & Corbin, of St. Catharines,
Ont  The electric system employed is that of the Westinghouse
Flectric X Mawnufacturing Company, single reduction motors of
20 horse power each being used onvachcar  The dynamo room
is located it the famous Chaudicre Falls, where two turbmme
water wheels diive two 100 horse power Westinghouse compound
dynamos and a third machine is kept in resenve.  The difficulty
n supplying steady current by water wheels was at fissta mattes
of serious difficulty az, owing to the ficquent stopping of all w
ncatly all the cars at the same instant, the water wheels were
liable 10 race By w ingenious mechanical arrangement the
water wheel gates are now raised and lonered instantly, and by the
miroduction of a novel clevric device sufficient luad is hept on
the dynamos atall times to heep down the specd of the water
wheels  This device consists of several coils of iron wire, which
are connected in shunt to the trulley dircuit, and are suarranged
thas any current from 12 to 72 amperes may be made o flow
throuph them  The wire is kept cool by being  immensed in
water, which is changed as it becomes waim, - This useful device
was designed by Me, T Ahear.

The wrangement and fadilities of the Gttana clectiie railnay
for battlmyg with and removing the heavy snow falls are of the
mast complete character The snow is swept offthe tracks by
Fewis X Fowler clectric sweeper, and tho Walkaway snow plows
drawn by horses filJun the sweeper and ramove the snow bodily
to the curb | vchond Walkaway shoves the snow betaeon double
tracks on to the warwept track, shich s immediately ,one oven
by the elec e cweeper, amd in L s followed by the Walka
ways o thes manner snowfalls of aing to taehve inches have

been handled in half a night throughout the whole length of the
hine.  ‘The snow is then shovelled ino hnge boxes, monwed o
double runners, and drawn away. A second sweeper will be iy
readiness in o few davs.  Prepanions for winter wete com.
menced as catly as August.  All the ordinary platform cars were
converted into vestibule cars to make them comfortable for the
motor men.  Heavy duck cianvas 1s fixed all around the ek,
and abmost reaches the rails.  This prevents snow from reachng
the motors and contributes 1o the comfort of the passeugers,
Special track sweepers and brootns are used on cach e, The
whole outfit is complete, and & more efficient service provably
does not exist anywhere m Amenca. The successful ana pro.
fitable operation of a winter clectric service has Leen so conving.
ingly demonstrated that the influence upon other Canatdian citiey
will no doubt be immediately, felt.  Much of the success of tha
road, especially under the severe conditions of the present wip.
ter, is due to the efforts of Superintendent J. E. Hutchesan.

‘I he stock of the horse ar line which eatends from the Ch.
dicie Falls to Ridean Hally 1s now controlled by the owners of
the electnie road, and 1t 1s understood to be the intention to cop.
vert this line also to clectricity.

The aitizens are extremely proud of the electric road, and smce
it went into operation the traftic has largely increased.

Mr. Ahearn is the ipventor of i new form of electric heatet, i
form .an upright cylinder, which occupies about the sine space
as the ordinary car stove, and will hicat a car to a temperature of
so degrees in the coldest weather. 1t i3 understood o be the
intention to establish in Ottawa amanufactory for the produ tun
of these heaters and other electrical devices.

STANDARD ELECTRIC COMPANY.
ThE Standard Electric Company was orgaunized in February,

1891, with the following management : Hon, E. H. Bronson,
Piesident ; C. Betkeley Powcll of the firm of PPerley & Pattee,
General Manager 3 James Gibson, Sceretary-"T'reasurer ; Edward
Seybold, General Agent 5 ). E. Brown, formetly with the Royal
Electric Co., Electrician.

The Company commenced operations in February, 18y, the
old flour mill belunging to the Bronsvn-Weston Ca., pending the
ercction of a new central station building especially adapted
10 their purposes.  This was done i ordes to supply hyghn and
power to customers who were immediately in nced of the same,
The plant, which went into operation on the 1st of June, cousist-
ed of a 1500 light alternating dynamo and a 60 b p. generatw,
built by the Royal Electric Co. ot Montreal,

Immediately after the formation of the Comp iy m Februan,
workmen were set about quarrying out the wheel pit at the site
of the new building.  ‘The work on the building was pushed with
wreat vigor, the stone used being quarried on the spot,  The
construction is of the most substantial charactes, the walls bemy
three feet thick, and the joists 12512 inches, while the whole
structure 15 literally “founded on a rvock.” The new station
building was completed abuout the middle of August, and opened
the latter part of that month.

There were placed in position two 1300 light alteinatng
dynamos, and two 60 h. p. generators.  There ha since been
added o this equipment two more 1500 light tmachmes, «nd
two 60 h. p generators. The present capaaity of the stauon
is 6000 lights and 240 h. p.

The station is 5o b out that the generators are all placed n
line on one sude of the Lulding and the dynamos on the
opposite side  These machines are driven from shafts on the
first floor.  The shafts run parallel with the bwlding and are
set on « solid stone foundation, and the foundation and staads
of beanings being bolied mto the sohd rock, make vibravon
scarcely pereeptible.  From these shafts the belts cross cach
other and run to the dynamos on the second floor. Each
cireuit has s set of potential hnes running from the cemre
of circuit buck to potential indicitor in the station.  On cach
citewt is placel a reaction coil which keeps potenuial on cach
cireuit ¢t o umform pressure. The switch board 15 a vay
handsume one, the switchies being of white marble and polisticd
brass. The arrangement 15 such that cach urcut can be
thrown on to any maching, and any machme on to cach arcun.

The company s operating one of the Lirgest motors in Canada,
uanstutting 70 he g, and diving Messes, Marim & Warnoch s
large Aour mull situated « mide distant. The motor runs 24 hours
per day for six days of every week, which will be admatted to be
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avery severe test of its efficienty,  Altogether the company are
g about 180 b, pnmotors.  The motors consist of 25, 135,
10, and 4 and to h. p., the latter being used to drive fans. The
fine work 1s of 2 very supetior character.

1 CHAUDIERE ELECTRIC LIGHT AND POWER LOMEPANY,

The accompanying illustration represents the just completed
switchboard of the Chauditre Eletnie Light and Power Com
pany » hghting station,  The board itself, which was crected by
the employ eds of the company, and the mstruments connected
without interfering with the efficiency of the service, is built of
B. L. spruce Laving a very pretty geain and nota sign of a knot
of “shake.” The nstruments, ammeters, volumeters, ete., were
all made at the factory of the Westinghouse Electric Mfg. Co,,
of Puttsburgh, and arc models of neatness and rebiability.  The
mstrutnent on the eatreme left of the board is the “ ground de
wetor  and Just below it the “ground detector switch,” used
every half-hour to see that the wrcuits are dear of all earth con
geaions or leaks.  Along the bottom of the board are the rheo
stats, by means of which the potential on the various circuits is
repulated ; next above come the bus rods, the dynamo changing
switches, circuit switches, multiple-arcing and small exciter
switches, then another sct of bus rods.  Above the top bus rods
are the amme-

this time store and office lighting were the only branches of the
busimess which had received any attention, bt now people began
to demand the same comforts for their homes as they could en

Joy at work, and house lighting commenced.  For this purpose
two 750 Westinghouse alternators were procured.  ‘They were
ramdly Alled up, and worked so well that the management of
the company decided to run all their hghts by means of alterna

tors. Another bnlding adjoining the station at McKay's was fit

ted up, an arch cut i the wall, aod both are now filled to then
utihost capacity with machines, there being cight 750 light and
one 1500 Westinghouse alternaters in use.

The continupus current UL §, machines which have been re
placed by alteinators, are used as generitors for supplying cur
rcat to motors, and some of them are doinyg excellent work m
this way.  The machines have been remorved to a separate build
ing a little lower down the river.  The officers of the company
are as follows, President, Robt. Hurdman , Vice President
Warien Y, Soper, Seeretary, Wi, Scott, Managing 1irector,
Thous. Ahearn,  The plant almost from the outset has been un
der the charge of Mr. John Murphy, a native of the dity,
who has qualified hanself for the position ander Mr. Ahearn’s
able tuition.

The company have recently purchased from Pearce & Co,,
their large
saw mill build

ters and volt-
meters with a
mhn Lanpover
cah, the letter
on the pilot
lamp shade in-
dicating the
dynamo which
supphes cur-
rent to the in-
sttuments  be-
neath it At
the top of the
board are the
lightning ar-
testers, thiee
difficrent styles
being shown,
which marks
the 1mprove.
ment in  this
line of the
business, the
different styles
having come
along from
tine to time
with new ma-
chines. The
“station converters ~ for warking the vgumeters and pilot lamps
are behind the board, as are also the “ compensators,” which are
used to make up for the fall of potential as the load increases,
and save running a potential wire from the centre of distribution,
All the wiring is done from behind, the wires from the dynamos
coming up through the floor, and those to the circuits going up
through the ceiling to a cupola in the roof, where they branch
off to their various districts.

In May, 1887, the C. E. L.& P. Co., Ltd, began operations
with oné 250 light incandescent continuous current * United
States” dynamo. The station used at that time was a small
wooden structure on the Hull side of the Chaudidre Falls, put up
by R. Hurdman & Co., and now used by thum for lighting their
large saw mills. .

Fiom the first day the fights were tuined on the saceess of
the undertaking was an assured fact, orders poured in so rapid-
Iy that the officials of the company realized that they would have
10 yo into the business on a much larger scale ; accordmgly ar-
rangements were at once made with Thos. McRay & Co,, pro-
prietors of the Ottawa flour mills, and by the middie of October
a three storey building about fifty feet square had been fited up
wuh water wheels, shaftng, ete., and the compiny wmoved o
as new premises.  Towards the end of 188y thete were ten 25u
light machines running to their full capacity every day. Up to

SWITCHEOARD, CHAUDIERE ELICTRI L1GHT AND POWER COMPANY'S STATION.

my onthe op
posite side of
the rver, to be
used as the
power housc
of the street
raitway, (in
which the
company are
also large
stockholders),
and for addi-
tional lighting
machines.
There are in
place at pies.
ent in connec-
tion with this
building three
water wheels,
giving 13500 b,
Ppo amd it s
possible to
double this
capacity. The
saw mill ma.
chinery is be-
ing  removed,
and the clectnie plant wul be installed as quickly as possible.

SPARKS. -

It is sad 10 be the ntention of the Edison Genenal Electrie” Com-
pany to put m a g plant at Duluth for hghtmg purposes, to be run by
themselves,

I'ie Royal Electric Co. have recently sold i 2% h. p. motor to the Do.
miuon Blanket Co., of Montreal, w 7% h, p. mutor o Miller Bros. &
‘Toms, of the same city.

Ihe Royal Electiie Co. have imstalied 4 complete svo ght alternating
plant at Bracebridge, unt., and a 350 ight alternating plantat Hunts
ville, Ont,, a 350 light alternating machine at Remptwille, Ont., and a
s0light 1200 c. p. dynamo for the St, John's Electric Light Co.. St. Johns,
Newfoundland.

When the tubes of injectors become scaled, do not undertake to clean
them with a file or suraper, as 2 very small enlargement of the area on the
jet will interfere with the worhing of the instrumen.. * at remove the tubes
and place them in a solution of one part of muriutic acid to 10 to 12 parts of
water. ‘This willsoften the scale, and the tube may then bewashed, ~ Power

A newly.designed pulley upon which particular attention has been paid to
danger {rom slipping belts. has been placed on the market.  On the face of
the pulley at regular intervatls are rubber strips with rounded surface and
fastened by projections pugmg throygh the aim of the pulley.  Not only do
these stips do away with shppng belts, but fessen the wear vn the latter and
seduce the fontion 1o the snnmmum,  \When wornout they can b seplaced
at & light outlay,  Mamufacturer's Gazelte.
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THE SLECTRIC TRANSMISSION OF POWER.*
HY GISHERT KAPP,
Lecruxg 1L
(Continuad from March number.)
As an example of a large modern transmission plant, 1 sclect, for illustra-
tion, that crected 4 few inonthis ago for the Schafihausen Spinning Mills,
This example s not only intesesting on account of its magnitude, but be

Scate of Voot
[STEA R

catise 1t has heen planted. so to say, into the very stranghold of rope truns-
wnission, namely, ut the Falls of the Rhine, where the last generation of Swiss
engineers carned out such admirable work n teledy i ission that
the present generation can only copy, but cannot improve upon it.  And the
grand ple sct by her, Amisler, and others, on the Rhine hias,
us a matter of fiact, been largely copied at other places, “There is hardly o
large engineering works in Switrerland or the South of Germany where rope
transmission in some forn or other Wi\

fiot be found, but the best days of this

wheels, und their vertical axes are geared by bevel wheels with the rope
pulleys, by which motion is conveyed through cotton ropes 1o the two gen.
erating dynamos. “The latter are six pole machines, each designed for an
output of 330 amperes at 624 volts, and in regular work these machines are
ceupled paraliel. ‘The machines, and, in fact, the whole instaliation, with
the exception of the hydraulic works, has been designed by Mr. Yrown,
to whom 1am indebted for the paruculurs I now bring before you, ‘The
electrical part of the plant was made and erected by the Oerlikon Engineer.
ing Works. "The line consists of four cables
{ench having an area of 437 of a square
inch), and is supported at four intermedi.
ate points, hesides the supports at the ter.
minuses.  One of the intermediate sup-
ports’is the old turbine house, which, in
former times, was used in connection
with the wire rope transmission; the
others ure towers of iron framework, 46,
. high, one of which is shown to u larger

scale in Fig. 1. The span where the line
crosses the river is 330 ft., and where it
passes along the shore of the river the
span is 430 feet.

You nuy imagine that the proper support and insulation of cables of thay
size, und with so long a span, isa matter of considerable difficulty. “The
use of glass or earthenware insulators on a stalk, as employed for the sup.
port of telegraph lines und other light wires, is, of course, out of the (Jues.
tion.  We must have something very much more substantial, and this has
tieen provided in the manner shown in Fig, 5. Near the top of each post
there are holted 10 the irdn framewotk four of the boxes shown on this dia.
Rram—one for cach line of cables. ‘I'he inner box scrves as a kind of junc.

system are passed, ‘Till recently, e < \\‘\\\\\‘.‘\"\\‘ N
trunsimssion held the field al»oluldy.r:’ot N ‘\\,\\“\ MR \&*
because it was'perfect, but because there S : R
was nothing better.  Now, however, we dd N T N
have somcthing better in electric transmis. R N T :
sion, and :he tlying ropes are being re. ¥ 3

placed by the electric conductors,  In the - <8 U

first place, the capsicity of teledynamic \\\Q\\ b

transmixsion to deal with large powers is R > -

limited.  Dusing last year, the Niagara

C ission insg 1a large ber of RN N
plants in Europe, and came to theconclu- ' \\\\\:
sion that 330 H, I is the very utmost SN
which cn be dealt with by a single rope, \
s0 that above this power we must employ 8 [ l 1
more ropes with a coftesponding compli- 1] { ¥ N ! b\:\
cation in the gear. 1 need hardly sy T o \\\Q\
that 1o such limit exists in electric trans- : 3 L -
mission. But there are other difficulties & <

in connection withropes. They wear out o 9

very fust, their support at the translati [ ] u 1

stations on the line requires the i R .

of very heavy and costly structures, and { - j

they are largely influenced by climatic \
changes, causing cxoessive strains ut some N
times. and zfipping at others.  These con- H I
ick have induced the gers of Scale of Fout H \\
the Schafthausen Spining Mills to adopt Lttt et 38 I \\
clectric transmission in the very spot

where rope transniission, in yearsgonc by, FIiG. 3.

has reccived its most perfect development

possible,  The situation ot the works is shown on the diagram (kng. 1).
The spinning mills are on oneside, and the generating station 1s on the other
side of the river, the distance between the two being about 750 yards. Inthe
generating station there 1S room for five 350 H. P. turbines, of which four are

FiG. 2.

now 10 place, but of these only two are as yet used 1n connection with the
clectric power tranunission 1 am about 10 describe.  The power of these
twbines 13 wold to the Spanning Company at the rate of £2. 168, per ancual
horse power 1aken off the rope pulicys (Fig. 2).  The turbwes are horisontal

tion or connecting piece between the cable ends, which are opened out, s
shown. Molten zinc is then Tun in, and surrounds every single wire, thus
making a perfect electrical joint ; whilst at the same time, the strain is
divided Letwoen all the wires in the most even way possible.  The inner box
is surrounded by an outer box, and the
intervening space is cast out with sulphur,
which is an Tlent insulating al
and, applied in this way, of sufficient me-
chanical strength to resist the large forces
involved in the supporting of these heavy
cables.

In mountainous countries, where thua.
derstorms are frequent and [violent, the
protection of lires from lightning strokes
is a matter that must not be overlooked.
The line 1 am describing is protegted ina
two-fold manner. In the first place, there
is stretched oyer the four electric cables
steel wire rope, passing right over the sup-
ports, and in good electric connection
with their 1ron}fi rk, and therefc

with earth. The object of this arrange-
ment istoact as an ordinary lighteing p . oh the supposition that
a lightning flash will mather go 10 earth by way of the steel cable and oncof
the towers that run along the electric line. But lightning flashes are some-
times vory erratic, us was shown exporimentally is this very room, ia the ad-
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sble  Mann Lectures,  which Prof, Lodge dehivered belore thns docety in
1888, 1S, therefore, also necessary 0 make provision for tlashes which
wll, tor ome reason or other, stray away from the direct path provided for
em . aned thus has been done in the Schafthausen installation, by the em
ployment of liglitming arresters at both teraunad stations, At cach station
thete are tour ightning arresters, one for cach cable, They consist of a pan
J tothed plates, of which, however, only one s fixed, the other being moy
e, When a flash stoikes one cable only, it goes to carth by the corres

1911 !_L_}"“"'
Fia. 4.

ponding plates, and no further damage s done,  Should, however, both a
posttive and & negative be struck at the same time, then the are set up be
ween the plates by the passage of the hghtmng flash provides an easy path
1or the passage of the power cutrent also , in ather words, the genenitor will
te shott crecuited.  ‘The object of making one of the plates movable is to cut
o the short circunt current before any haravis done to the machinery, “The
movable plate of the lightning protector is connected to the core of u sole-
»nd, through which the short circuit current must low.  hnmediately thig
arrent ts started, the core is sucked in, and the wovable plate falls away
from the fixed plate, thus actiug the part of an automatic switch,

Retacng now to the Schafthausen plant, the generating station contains
mo 300 H. P dynamos, which are over-compounded, so as to produce a
onstant pressure of 600 volts at the motor station, the loss in the line being
with full current 24 volts,  ‘These machines have series-wound drum arma®
tares, running at 200 revolutions per minute,  “Their more important elec.
weal data, as well as those referring to the motors, aee given in the table
followimg.

Fig. 4 shows a dmwing of these generators, g, 3 is 2 dmwing of the
i motor, which reccives the hulk of the power at the spinning mills,
whilst the remainder is taken up by a couple of two-pole motors, placed in
other parts of the mills,  These are not shown on the diagrams, as they are
of the ordinary design, with which you are already familiar,  ‘The twin o-
1or1s rated at 380, and cach of the single motors at 6o H, P., making inall
;00 net brake H. P. delivered to the will shafting.  “T'he coupling betwgen
the motors and the mill shafting is by cotton ropes, as shown in Fig. 3, the
amangement chosen having the advantage that very little side stmin is
thrown upon the motor beanngs, owing to the ropes pulling opposite ways

An mteresting and novel teature df the plant is the drmagement adopted
for starung gradually, and yet without the use of 1esistance,  In my experi-
ments kst week T used current deliverad at constant pressure ; and, to start
the motor gradually, and prevemt sparking at the commutator, 1 was
obliged 10 insert into the armature cirenit a variable resistunce, which was
withdrawn after the motor had gathered enough speed to nake this safe.
There 1s 10 inconvenience in using such it resistance when we are dealing
with small currents ; but when it is a question of several hundred amperes,
and the absorption of as many horse power, the resistance beconies o very
amdaasume and unwicklly apphance. 1o get over this difficulty, Mr.
firown has devised a very ingenmous methud of couphng between the line
and machines, the essential features of which are shown in Fig, 6, As 1
have already mentoned, there are four main cables, two positive and two

17
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FiG. 3.
acgalive.  Three of these eables contain no switches which need be used

for <tarung, althougl of course they contam the switches and fuses which
may be required for testing purposes and as safety devices, but these, not
he..p, essential to the explanation of the staung irangements, 1 have not
shewaan the diagram.  Call the two outer cables positive, and the two in-
ner cables negative.  “The positive cables are looped at both terminuses, and
and the inner cables are also looped in this way, but a switch is inserted 1n
the wght hand cable at the motor statwn,  Now imagme all the machines
atrest, and this switeli to be open.  To start the plant, the turhine-driven
gererator, Ga, is setin motion, and the speed run up Uil this machine cx-
cites atself by its own shunt.  If you follow the connections you will find
that the shunts of the other three machines will at the same time also become
exated.  The motors have now made their field, and if we start the second

generatut, G2y stowly, a power current of gaaduatly mceasig steength will
he sent through both motors, and the latter wall gradually staet,  As they
gather speed, thor countet B M F., wlindh s indiaated Ly a solttneter
the motor station, gradually nses , and of it has become equal to the 12 ML E
ndicated by o second voltmeter in connection with the catrent from the
first generator, Gt the attemdant Jdoses the switch, and the operation of
startmg s completed.  Teshould be noted that on closing shis switeh there o«
nou sudden tush of curreat, since the pressure on hoth sides of the switd
upproximately equal,

Originally the motors were intended to be pure shunt maclines, but 1t
was soon found that, owing 1o the very susdl armature resistance and arma-
mature reaction, 1t was very ditticutt 1o get the toad cquatly divided between
them.  Mr, Brown, to overcome this difliculty, it upen the mgemous de
vice of making the machines mutually contiol each other by patting on de
magnetizing man coils, and crossing the connections between atmatures
and fields, so that the machme, which nught at any moment develop a ten-
dency to take more than s fair share of current, would have its field strength
ened by the deficiency of cotrent passing through its maun tarns to the other
armature, and would thus immediately raise its counter £ M. 1%, and cheek
the excess of current, whilst the other machine which was not taking enough
current, would have its field weakened, and would thus bie foreed 1o ke
more current, It is clear that by this cross connection even a neglect on
the part of the attendant to set the brushes properly cannot matenally in-
tluence the even division of current and load between the two machmes, At
the same tune the demagnenzing intluence of the man conls has the sini
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effect as of the asmature seaction was increased, and insures thus constancy
of speed, as 1 have thown vou expenmentally last week,  In the diagram,
kig. 0, the machines are represented as of they had only two poles cach,
This I have done 0 make the diagram as simple as possible, and for the
same rason | have shown the shuntand main coils on separate magnet
limbs, but you will have no difficulty in teanslating in your own nund this
principle of circust connections to multipolar machines,

It may intetest you to have a few details of a commercial nature regarding
this transnussion plant.  ‘The manufacturers have guaranteed i commercial
efficiency at ordinary full load of 78 per cent., also that the machines must
be capable of transmtting an excess of 20 per cent. over their normal power
for one hour and a half without damage,  he wear of one set of brushes
to be not less than 2000 hours, and the life of 4 commutator not less than
20,000 hours, The variation of speed of the motors between running idle
and under full load not 10 exceed three per cent. Fhe total cost of the eles-
trical part of the plant, including cable tunees and erection, was £6,800, ur
£13. 125 per net horse-power delivered.

Schaghausen Transminsion Plant.

. i
Gene- ! T'win Smal)
raers, | motor molors
{ '
i

Number of machines........ ... . 2 l 1 2
Normal horse-powere . oveinvr 2o o .o 302 350 60
Number of poles in magnet ficld... . ... 6 6 2
Revolutions per mintte....... vovv ov ovs 30 180 330
Terminal VORABC..ov verirones. s 624 600 600
Normal current amperes....... ...... 330 300 81
Diamicter of armature inches | 7% 3234 23%
Length of armature core inches., .. . 20 204 l 22%
Radial depth of armature core inches. . ... 8 7 9 1N
Scction of armature cunductor sq.mches, .. w3 w8 | ol
Number of armatute conductors. 310 N6 §4n
Number of conunutator scgments 153 153 ! 90
1.03s in armature resistance pereent.......l 1°36 1°52 ) 27
Induction in armature C..G.- D, measusce, “sp 7:590 7-0u 18
Shunt resistance ohms., .. ............ . 150 ! 143 203
Loss in shunt excitation per cent I, 35 168
Main turns per magnet... .. . o 6 | R -
Loss in main exantation pereent, ., .v.. .. . 3 . 2 B
Typeof armature..ooiiaiiees voon wenDoum - Drum. Cyhader

{ To be Cortinued.)
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FRICTION CLUTCH PULLEY.

THE accompanying cut represents  the Claussen fiiction
cluteh pulley, of which Messrs. DD uling Bros., of Montreal, are
the manufacturers for Canadit. 10 15 clumed to be adapted to
all kinds of work, and for fast or slow speeds

These 1s only one place of adjustment on the heaviest cluteh,
all that s necessiry to make adjustiment for wear is to turn 1
collar on the hub tll the durch holds  Arrangements are made
by which the same pressure is brought on cach of the three or
four levers operating the pressure vings,  This arrangement is
permanent and not affected by the adpustment for wear  Con
sequently st is claimed the dutch will under all conditions drive
with its whole sutface, cach square inch of which will do an
equal share of the work transmitted.

‘The surfaces of the clutch are large, consisting of two contin
nous rings, clamping a third ring by means of levers and toggle
joints,  \When the dlutch is thrown out of action the clamping
nngs dmw cut of contact with the diven nng simultaneously,
thus preventing rubbing and wear and clearing the driven tinyg
3-16 to % inch on each side when completely thrown out.

On an ordinary sicedd clutch, the driver consists of 32 picees,
mcluding  all screws
and pins.  On the
larger sizes, the num-
ber of parts would be
. This clutch s
made of good material
and workmanship,
The levers and ps
are of steel

COMPLIMENTARY
DINNER.
Messrs, A M Wick
cns, President, and A,
E Edkins, Sccretary
of the Executive Board
of the C. A.S. I, while
on a visit 10 Maontreal
recently, were tendered
a complimentary din-
uer at the Richelien
Hotel by some of the
older membersof Mon.
tieal Brunch No. 1.
Among the persons
present were Mr. Fred.
Thomson, of the Royal
Electric  Co,, Capt.
Wright, M. E., Mrn
Garner, of the Nord.
beig  Govemmor Co,
Mr. Clarke, P C K,
of the f.ocomotive
Brotherhood ., the Presidents of Montreal No. 1 and of Su
Laurent No 2 The -luties of chaimman were huppily dischaiged
by 1P President Hunt, the vive chais being oucupied by president
T Naden The menw was of a most satisfactory  character.
After the toast to the Queen had been loyally luunk, Messes,
Gamer and Nutall responded on behalf of “The Manafacturers,”
Mr Thomson for “ Fleetricity,” Capt Wright for ©* Education,”
Messrs Clarke awnd Acton for *The Locomative Brotherthowl,”
md Messrs Wickens and Edkins for “The C A 5. 12" Sume
excellent songs contributed much to the enoyment of an un
usually enjoyable occasion. .\ vote of thanks was passed to
Messrs. Ryan and Robestson, and the gathering dispersed after

smging Auld Lang Syne and the National Anthem.

Mr, Warwick, wha was engrgad to supenntend the operation of the
rew clectne plant for the town of Toronto Juncuon, has resigned and gone
to England to fill a position withthe Chelsea Electne Laght Co., of London,

Mr Chas. J. Van Depoele, well-kknown veteran electrician, died at Lyan,
Mass, on March g9th It will be remembered that Mr, \Van Depocle's
wdeas and asustance were cployed i first putung into  operation the
clectic rallway in connection with the "Toron o Industrual Exhibition. In
1888 the Van Depuele cunipruny suld vut ds electne raildway system to the
Thomsun Howton Dieutin Lo of Boston, whuse servies Mio Van De
pocle entered as electrician,

RS

CLAvssEN FrICTION CruTen PULLEY.

QUESTIONS AND ANSWERS.

A correspondent writes ,.— * Will you kimdly give the rule for
tinding the bursting sttamm of a cast wron cylinder, also give fac.
tor of safety, or rule for commuting the safe working pressuze,
and please state if rule ss used by Englisk Board of Tiade or not,”

We do not know if the Enghsh Board of Trade has any nile
for this purpose or not.  The strength of a cylinder made of casy
wron may be calculated by same formula as s used in caleulating
the strength of a cylindncal steam boller, if the thickness of me.
tal m the cyhnder be small compared with the diameter.

I'he burstmy pressure s found by multiplying the thickness of
the cylinder by the tenaaity of the metal, and divided by the 1a.
dius, or half diameter of the cyhnder.

Let p-=the pressure in pounds per sq. inch.

Let /--tenacity of the metal i pounds per sq. nch,

Let 7. thickness of cylinder in wnches, or feactions of an meh,

Let 7 - balf diameter of cylinder in mches.

Thus : [t

4 r

Cast iton s 4 metal very variable m quality, so far as tensile
‘stiength is concernad :
hence, while the for
mula is strictly aceu.
rate, there may  be
preat difficulty i de.
termining  the true
value of £

A number of experi-
merts were made at

Waoolwich dock yand
some years ago, and of
8s0samples, the tensile
strength ranged from
9.417 pounds to 34.279
pounds per sq. inch,

The tensile strength
of cast iron is often
taken as being 18,000
Ibs., which is nearly
double what the weak-
est of the Woolwich
specimens showed, and
a little more than one-
half the strength of the
best of the specimens.
This uncertainty as to
the actual strength of
the metal has lead to
the custom of using
18,000 pounds or there-
abouts as the value of
Jin the formula, and
then using a factor of
safety of 10, To caleulate the safe pressure use the same formula
as for the bursting pressure, but let /= 1800 pounds per sq. inch.
If our correspondent means by a cast wron cylinder, the cylinder
of a steam engine, something more 15 required than merely to
determine the bursting pressute ot the safe working pressure.
A safe way to caleulate the strength of a cylinder for steam en-
s 13 to use the formula gaven for safe pressure, and deternune
the thichness of metal and then add abour %3 inch for bonny o
rebonng.  The formula aliered to ginve the thickness of metal re-
yuned fur a given pressure and duameter would be

(-rp

=bursting pressure.

and with altowance for boring or te-boring
=rp + 5in

S

A cylinder 20 inches diameter to carry a steam pressure of 150
pounds should by this rule be :
= 10 %X 150 + .5 = 56 + 3-6=11%; inch
T
thick, which would be considered good practice, unless the
linder be so placed that other strains come upon it in the woik-
ing of the engine.
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THE IMPROVED METHOD OF HEATING.

i Canell Goode device for improving the combustion in
furnace ~ o ddlustrated by the weompanying eograving 1t ope
ates as tollons . A amall quantity of steam is made to pass
throush cast iron tetorts whi hoare placed in the combustion
hamixa of the furnace, where they are hieated constantly and
amformdy toa cherry rede Here, by means of heat, the steam
w dissocrated into its elementary gases, hydrogen and osygen,
the proddu « from the retorts passes through an aiv injector, and
carnes the our necessary for the combustion of the coa) into the
enclosed ashepit.  “The osygen unites with the carbon in the
fuel, fusung carboeaic oxide gas, which with the hvdrogen and
ar nises through the fire and burns around the boiler, forming
atbonn acid gas and water vapor. These actions produce o
wndiwon m the furnace most favorable to the complete com
pustion of the coal fuel, and hence the economy.

JFerfetion of combustion is not the only advantage caimed
far this system. With the use of either anthracite or bituminous
conl, long flames of burning gases are produced which envelop
the bwler, equahzing the work done throughout the entne
heatmg surface, thereby rendering the surfice more efficient,
and wonhing unequal expansions and contiactions of the plates,
thes prolungs the life of the buler and boler settmg. The
peat s so untformly distnbuted  throughout the boder that there
s a0 habihity of the water bemy Jified of i sheets, The device
o cqually well adapted 1o bales which develups fess than
the rated horse power,

With natural draught
avery large percentage
of air in cxcess of that
requited or utilized by
the fuel is supplicd, so
that large volumes of
ar are heated and
wsted at the eapense
of the coal. Tt clim
el that this system
supplies only  the  air
requiste for combustion
and so distributes tlus
ur that is made avail- -
able, and that this ve-
duces the chimuey tem-
peratme  to but little
abore that of the steam
o the baoiler; and
further, no clinker is
formed whatever the
grade or kind of c¢oal
used, henee the work of firing 1s decreased, and the life of the
grte bars and furnace walls is prolonged.

The Cornell-Goode device can he attiached to boilers using a
small quantity of coal, or those burning 1,000 pounds or more of
coal per hour in each boiler.

The Thermolytic Fuel Co., of Napanee, Ont.. are the Canadian
manufacturers of this device, and will be pleased to supply ful)
iformation concerning it.

FIRE IN THE G. N. W. TELEGRAPH OFFICES AT
MONTREAL,

Somes of the hiveliest work that has ever been done by the
operators of the G, N. W. Telegraph Co. was accomplished
the Montreal offices on the night of March 8th, in connection
wiih the Quebec clections.  The returns from a district oo miles
meatent were collected and given out by ten o'clock. At the con-
clusion of five hours of unusually hard work, many of the oper-
aors went home, while others remained to send out special
reports to the press.  The attention of the night manager, Mr.
W. B. Rivet, was called shortly after twelve o’clock to a jet of
smoke issuing from between two sub-sections of the Company's
big switch-board, into which ran over 100 wires.  Scizing a hand
grenade, Mr. Rivet attempted to smather the flames, but with
st avail,  An alarm was sent in to the fiie department and
shen the firemen arnved, the fire, rumung along the oil-soaked
covering of the office wire, had reached the ceiling, where cover-
ed by the plaster it was extremely difficult to deal with. There
was some delay in getting the hose up the winding-stairways to

I'E CORNELL-GOODE DEVICH.

the operating 1oom, but a good pressure was obtamed and afler
an hout's hard fight, duting which time the ceting was twon down,
the fire was got under control.  T'he connections fram the switch-
board to the operating tables were runed, the floor paled with
debr is, and the two lower flats of the butlding looded waith water.
1t was thought at one tme that all the valuable appasatus and
batteries of the Company would be destroyed, but formmately
these were siaved,

The fire was caused by an electne wise filling acioss the com
pany’s hne on St Gabnel street,  The lass s estrnated
$3,000.

The vperators stuck o thair instruments as long as it was
possible for them to do so. One of them who was sending to
Toronto advised the vperator there that the bulding was on the
and that when he could get no funther tesponse he would know
that the wire had given out,  Shortly after communication was
suspended, and the Toronto man condluded that fur onee the es-
pected had happened.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.
Editor Etkerricat, Nuws,

At the Listicgulan meeting of the Toronto Branch, held March
tith,, arrangements were completed for the purchase of an nd,
cator and planimeter, for the use and instruction of the munbers,
at & cost of nearly one bundred dollats. .\ commitiee of seven
was appointed to take charge of the instiuments, amd to instiact
any of the members who
wish their services, and
loan out the instiuments
under the following
rules :

Rule 1. Application
must be mewde in writing
to the chairman of In-
dicator Conunittee, who
will number the applica
tion and give the use of
the indicator  accord.
ingly.

Rule 2. Any Brother
not in good standing in
the association will not
be allowed the use of
the indicator.

Riule 3 Theins rument
must not be kept longer
than 72 hours, under a
penalty of 23¢. per day
for every day so kept.

Rule g Any Bro. breaking the indicator must pay 25 of
of the cost of repairing, except it be a spring, in which case he
is exempt from any charge,

Rule 5. Ewh Broo using the indicatotr must feanve o pain of
cards from his engine with the dranings to be filed and kept for
discussion by the Association.

Rule 6. No Bro. shall obtain the usc of the indicator to indi
cate any engine other than the one he has charge of,

Rule 7. Any Bro.in need of the indicator, on account of a
break down, or by reason of taking charge of another's plant,
may have precedence of other applications by paying 25¢. per
day. A book on the mdicator and steam engine practice is also
to go with the indicitor for the benefit and instruction of the
members,

I think this is a grand step in the right direction,  These in-
struments are costly, and above the individual reach of many of
us, and very few of the employers can be made to understand
that it will pay them to buy them for our use.  Hundreds, and |
may add thousands of dollats have Leen saved in the coal pile
in onc year by the use of the indicator, as the valves of an engine
cannot be properly set without it.  Employers will notice that

we are not working enly for ourselves, but that we hope in this
way to pull down the coal il I should hke to sce many more
of the engincers of Toronto jmn us.  The knowledge of the
use of the indicator alune s worth far more than the imtation
fee of $3.00, not to speak of our lectures and discussions on
steain engineering.

1H]

|
i

Yours traly,
G. C. Moorixg,
Chairman Committee,
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Fur Canadin Assoviation of Manne Iungimeens s askmg for
legislation 1o compel foreign engimeers seeking employiment
Canada to andergo esanunauon as to ther prohiciency. e
Assouution bas also petitioned  the Munster of Manne 1o make
it compulsory upoun enginceets wo exlubn their certificates m ther
engine 1ogms.

WE know of an opening in British Columbia for a first-cly,
engineer, with the knowledge necessary to enable him to pro
perly look after two dynmmos and other electric apparatus, A
year's engagement is required. I any of our readers feel then
selves to be campetent to fulfil the daties and would like 1o ob
tin the position, they may obtain further particulars at the office
of this paper.

NoT1ick of motion has been given i the Dominion Parliv
ment of the proposed itroduction of a il to compel the placing
of all clectric wires undergroued.  Managers of electnic com
pames should at once impress upon their local representatives
m the Domumon Parhament the necessity of assisting to defeat
a4 measute which would work mum to a large number of the
clectrical mdustnes of the country.

** Engineer wan ed, one with knowledge of electriaty preferred, to sun large s
tionary engine, must be well recommended ™

Tue above advertisement clipped from a Toronto daily paper,
may be regarded by engineers ias one of the strans showing in
which direction the wind is blowing.  As tile passes, engineers
possessing a knowledge of electricity will not only be “preferred,”
but for the most important positions such knowledge will be
regarded as an indispensible qualification.  ‘Those engineers
who may not thus far have applied themselves to an understand:
iny of electrical principles, should lose no time in doing <o.

IN these days when electricity 1s being pictured as a destroyer
ot life, it is iefreshing to come acioss i person who has faithin
us hfe givang or hfe preserving qualities.  “T"he writer had 2 con-
versation with such a1 man a few days ago. He was wearing
on lns wnist and ankle a couple of turns of copper wire asa
preventative agamst rheumatism.  Without professing to know
its mode of action, he cites the case of 2 friend who was so
crippled by rheumatism as to be powerless to move his limbs,
but who, by wearing copper wire in the manner described, was
enuirely freed from the disease.  Perhaps some of our elecirieal
experts will be able to explain this phenomena.

Not long ago the sieam pressure failed in a boiler which had
been working well for some years. The boiler was stopped and
opened up for exanunavon. A great mass of greasy deposit
was found side, and 1t was estmited that 2 scum of about tso
inches thick of grease had been flonting on the top of the water
and had interfered with the steamung of the boiler.  Had much
of the stuff got fast on the plates exposed to the heat of the fire,
there would soon have been only fragments of o boiler lefi. The
engineer is to be congiatulated on having had sense cnough to
open the boler to look for the mussing steam.  Oil isa very
rood thing i its nght place, but inside of a steam boiler is not
the nght place.

WE print 2 communication referring to the fact that the To
ronto Branch of the C. A. S. E. have expended nearly onc hun-
dicd dollars in the purchase of an indicator and planimeter for
the use and instruaion of the members. Such a tangible effon
to improve the status of its membens reflects the greatest credu
on the Association, and presents in the clearest possible hight, the
praiseworthy objects which itis seching to promote.  \We hearte
ly second the hope eapressed in our correspondent’s letter that
many enginecers at present outside of the association will sec the
desirability of connecting themselves with st Employers should
also gve 1t their encouragement and support, masmuch as the
organization is onc which will result to their advantage.

How Jong should 1 steam engine Jast?  That is a question
more casily asked than answered. s the durabality of the cn-
ginc depends fisst on its construction, and then on the e
taken of it Fngineers ought w take a pride wm keeping thew
engines bright and clean.  Owners should not grudge what-
ever is needed in order that this may be dong, as it prolongs the
life and good work of the engine. Anengincer who can feel com-




»

Al 18y2

CANADIAN ELECTRICAL NEWS ’

Y4

furable and at home m a dirty engine room, looking at a gieasy
cattier throwing the vl around, we hope wild svon be an extind
wnety of the engineer genus  at least i this country. Some
cogmes get used up o a few months, but we lately san one
working very smoothly which was made in Glasgow in 1840 and
s been i use ever sice. 1t was a credit both to the builders
and to the men who have bad charge of it

1 ik Hamnlton street randlway francluse has been secured by
the old company, and steps will at once be taken to substitute
clectnienty for horses.  The people of Hamilton have sensibly
become convineed that the trolley system s the only one which
s at present practicable.  In Toronto the opposite course 15
bang pursued by a section of the City Council.  ‘The opinions
of aldermen whose knowledge of the subject is of the most
meagre description seem to carry greater weight than the
recommendations of the City Engineer, the opinions of clec-
teal experts and the results of all the experimenting that
has been done by American cities. The outlook at present
pomnts to the decision regarding the system to be adopted
bemg delayed to an extent which will give the Street
Ralway Company good grounds for damages against the
corpotration.

A pririsy Colmabia correspondent, who is interested in a
large deposit of first-class mica, enquires ot the ELECTRICAL
Aews what the prevailing prices are in Ontario.  He states that
he would prefer to sell here rather than in the States.  We have
pomted out to our correspondent the fact, which may have in-
terest for other readers as well, that large deposits of mica exist
m Untario, and that during the last year or two many hundreds
of tons have been mined, much bhaving been sold to the Thom.-
son-tHouston Co, of Boston. The Canadian demand is asyet
small, although steadily increasing, owing to the fict thatthe ma.
tenal is constantly being applied to new uses in connection with
the clectrical business.  Taking into consideration, however, the
lmuted demand and the abundance of the material to be had in
this province, it scems altogether improbable that mica could
be shipped here from British Columbia and sold to advantage.

—

THE operation of an clectric railway and three electric light
companies makes the successful working of the telephone a
matter of extreme difficulty in Ouawa. The induction on the
Bell Company’s long distance grounded lines made them practi-
cally uscless either day or night and the business fell off to a
mere fraction of its former volume. To remedy the trouble the
company’s assistant manager, Mr. E. C. Dewar, has adopted
the following device. Between the central office and the out-
skirts of the town a metallic circuit was strung and connected
to one coail of a transformer placed under shelier on a pole; w
the other coil was connected the long distance line and a line
to the carth. The result is most satisfactorv—all noise from
power and light currents having disappeared. Some difficulty
was at first experienced in ringing through the coil, but by speed-
g up a power generator and ringing on both sides of the met-
tallic circuit, signals can be sent to any office on the line.  The
resistance of cach coil in the transtonner is, of course, the same,
about 67 ohins.

AT the iast meeting of the Eaccutive Comnuttee of the Cana-
dian  Electnical Association, there were handed m twenty-two
apphications for membeistup.  This must be considered very satis-
factory progress. The more the possibilities of the Association
are considered, the more apparent it hecomes, that if properly
supported and conducted, it will prove a deaded benefit to
the vanous departmnents of clectnaal business. The Exccu-
uve Committee are dischaiging thair duties with commendable
cnergy and fathfulness, a proof ¢f which1s 1o be scen i their
wcadiness to come long distances to attend the business micet-
ings in Toronto. Arrangements for the first annual convention
m June are rapidly assuming defimte and sausfactory shape,
and there 1s good reason 1o anticipate that the event will prove
onc of much ntcrest and profit. Every person interested
@ clectneal matters i Canad, wauld find 1t an advantage 1o bee
wome a member of the Assocation and assist in making it of the
sreatest benefit in the diffusion of clectrical knowledge, and

sut rthing and promoting electnical interests.

ON the 12th March a large tly wheel inthe clectin light station
At Cindinnati is reported to have burst when making 73 evolu
tions per minute, and to have caused damage to the extent of
$20,000. From the accounts published the wheel was 24 feet in
diameter, and at 73 revolutions the rim would move with avelo
city alittle over one mile per minute.  The fiequent bursting of
tly wheels of cast iron should lead engine builders to be more care-
ful m the construction.  The tensile strength of cast iron is .
very uncertimn quality, and s wheels are often made, the inter-
nal strins, produced while the metal 15 cooling, frequently strun
the arms almost to the point of ruptmne.  The rim and the arms
should be cast separately, and the wheel carefully built and well
fitted and exactly balanced.  In these days of steel, the arms
might be of steel, or else have no arms at all, but use discs of
steel boiler plate to connect the central hub with the outer rim.
The outer 1im and the central hub might be of good cast ion,
and the discs could be rivetted to them.

THE daily press of the United States and Canada has been
largely instrumental in imbuing the public mind with an exag
gerated idea of the dangers attending the use of overhead elec-
tnic wires.  We were consequently pleased to see i announced
that the annual convention of the Canadian Press Assodiation
would be held this yearin Ottiawa, being satisfied that an oppor-
tumity of seeing an clectric ralway w actual operittion by the
trolley system would give the members a more practical ac
quaintance with the subject and serve to correct some of thewr
erroneous wleas.  We had the satisfaction of hearmg one mem-
ber of the Association remark on the day following Iis arrival,
that he was suffering from a great disappomtiment.  He had
always understood that where electric railways were operated
by overhed wires it was guite i common occurence 1o see per-
sons fall dead on the street.  After having spent a day in the
city he had not witnessed a single death as the sesult of
the “deadly ™ overhead wire. Judging by what is appearing
in the daily papers of Toronto at present, it would scem that
Toronto journalists did not attend the convention, and also
that they have not as yet had any other opportunity to mect

with the same disappomtment as that of the member 1c-
ferred to.
THERE 15 considerable agitation in some of the largest

cities in Ontario at the present time over the probable adoption
of the trolley system for the operation of their street railways.
Advocates of the storage battery system :tre using every effort
in their power to keep up the cry of “away with the uolley,”
but there can be no two apinions among those who know the
results of the tests and trials of the different methods of street
propulsion, as 1o which is the superior system.  While cars have
been operated, and are being operated it the present day by
storage batteries, yet itis at a preat loss in profits in comparison
with those that ave being operated by the tralley system. True it
is, that so far as the appearance of the Strects is concerned the
storage battery has the advantage, but when it is considered
that a storage battery car is apt at any minute to become stall-
cd- -when perhaps nules from the station—through 2 sudden and
unexpected giving out of some of the plates, necessitating the
sending of a team of horses to haul it into the car housc, it will
be plain 1o everybody that the trolley has the advantage, for as
long as the carrent is supplicd the trolley will take off its quota
and fulfil its requirements at all times.  An amatwie may burn
out, but so it will with cither system, provided the construction
ispoour.  Theonly argument then against the trolley i its unsight

liness, but in this age of push, sightliness is of sccondary conse

queace to atility . the primary objectis to get ahere one wants to
#£0 at a morc rapid rate than by means of hoise power. While we
arc cmphatic in our statement that at ths time there is nothing in
cxistence to equal the trollcy, yet we are just as emphatic in say

g that there s a time coming when the storage batieny
will beso improved that it will he an vnqualificd success, and
when that time skall have arrived the trolley will have to go. It
therefore behooves corporations and others who have railway
deals on hand at present, to make their agreements with the
railway companics in such a way that they will be compelled 1o
change o the morc improved method just as s00n as it is & suc

wess incvery way.  In the meantime the should adopt the trol

ley, and retire the overworked quadrupeds who are doing duty

e

[
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as street cir mators, much to the disgust of a large majority of
veaple who are compelled 1o use the street cars 1o vover the dis
tince hetween thein homes and pliaces of business

Tur k1 o pethaps no better methud by which electric lighting
Companies iy incrcase thae revenue than to supply pover by
means of electricity distubuted in small parcels over a consider-
able area of tenitory, and we feel it our duty to point out to the
wiatapers and directors of sue b companies the benefit that will
be depved from hoanching out in this diredtion, being sure that
the redipt o power rentals will in ol cases fully compensate
them for ther finer outlay in plant. This applies principally to
cities of from ten e fifteen thousand inbabit its and apwards.
Natanly is the steamn prsluding plaut wothed more econonn
Sy, hut it reduces the cust of maintaining the eledtric light
pant o an weonnt of the s hedpy such as ineien, dyna
mao s leanees and attendants being able to take their part in the
constrns o and maintenan e of the power lines and plant gen
erally  Thewe we today fou ditics in Canada of the size spoken
of, in whith e st too horse poser could not be installed
sl matars canging insize from 4 he p. o about toh. p. It
may not be gcencrally known, but it is a fact nevertheless, that
wrrh a 30 h pogeneittor installed, at least 100 h. p. can be sold
onthe s ienits From data obtained in Gities on the other sule
af the line where motons are beiny, uperated by electric lighting
plants, it is learned that the use of such nwtors averages about
one third of their rated capadity, so (hat really three times the
capacivy of the gener tor could be sold on the lines were it neces-
sary tode <o, but a safe and pradical margin o work on s an
overload of 100 per cent., or just double that of the gencerator, as
this 100 h p should turn in a revenue, running 10 hours a day,
of not less than $60 per horse power i small motors, 1t will be
readily seen that a revenue of $6000 a year fiom such souice
will not anty pay 2 big interest on the investiment, but will add
materitlly to the sharcholders’ profits. A first-class plant, suzh
ias here mentioned, should be mstalled for a smn not greater
than 310,000, probably less. Of course, in supplying such power,
1t is best to make a graded price per vear according to the size
of the motor nstalled, a fair rate for which, practice teaches us,
s about as follows 4 h. p. per year $30.00; % h, p. per year,
$3000; 4 h. p. per year, $70.00; 1 h. p. per year $90.00; 12
h. p. per yeur $13000: 2 b p. per year $130.00: 3 b p. per
year 31935.005 4 h.p. per year, $230.00; 5 h.p. per yeaur, $300.00; 6
h.p. per year $330.005 73 h.p. per year, $300.005 10 h.p. per year
$300.00, and 50 on, beyond which size a stated amount per h. .
can be charged.  There are very few cases in which, if these
prices prevail, the motive power necessan to run an ordinary
shop cannot be supplied tor at least 25 per cent. less than the
partics can run thar own power by means of steam engines.
Another suggestion in this connection here crops up, which is,
that a shop or factory of any kind, sugposed 1o be using from
15t0 20k p with their steam engine, cas be operated success-
fully in every case with not more than a 5o h. p. clectric motor,
for such is the clasticity of a good motor that it will carry a tem-
poerary overload of from 2510 30 per cent. uccording to the con-
dinons.  There arce few factories to-day using a 15 to 20h. p.
stcam cagine, whose actual requirements average more than
three-quarters or onc-half of that amount, and it is only an
orcasional and very rare occurrence when their actual need ever
goes beyond to horse power, and then only fora very shon
pened, at which time the motor will be found able to “get there.”
Al things considered, we feel that we are offering the best pos-
sible advice when we say, by all weans install a power plant,
and work it m conpunction with vour clectric light piant at once.
Do not hang back ; 1t is bound to pay a big ictum for yvour
wmvestment i every case, besides giving 2 status to yowr com-
pany that i1 cannat otherwise possess.

Tur use of frerion clurch pulleys in modern cleatric lipht and
power stanons s undoubtedly a move in the right direction, for
by thewr use 1t3s possible for the dynamo attendant to handle
s apparatus in the manner most convenient for the good oper-
aung of the plant ; but it behooves the partics who ate contem-
plating the use of such pulleys to not only look well wto thewr
requirciients i that direction before purchasing, but also to see
that they get the most suitable for thewr purpose  As usual in
such cases, there are “clutches and clutches,” some of them

entirely inadequate for the purposes they are frequently sold for,
This article is not meant to condemn Wy parncular make of
dutch pulley, but simply to pomt out 10 contemplating pw-
chasers what is necessary and what 1s not necessary w a claty
pulley for use i a dynamo staton, 1t must run steady with.-
out any wobble, Wt must be perfectly  balinced ; 1 s
be as light as possible, consistent with good and stiong <on.
struction , it must be able to stand on a runming shaft for 20 or
25 hours or more without dangerous beatng w s beatngs 3 o
must be capable of bemg thrown off or on without the exertion
of a large amount of muscubas power . it must be capable ato
of being thrown in, and kept runnmy for 4 week or more withoy
being thrown out again, but when thrown out must run idle on
the shafting as before . 1t must be so wade that W will caety wy
averfoad of at least 100 per cent., su that i case of a temporary
short dircaiting of w dynaume it will be able 1o bear the steon of
the temporary overload, and List of all, 1t must be such a clutch
that if there s any shpping of a gop or gnps and 1t s necessary
ta stop the pulley so that they can be set agin, vt can be done
without ha.ing to stop the engine and perhaps several other
pulleys on the same hne of shafung operatng dynamos to adjust
this une  in uther words, 1t should be such o cluch pulley that
when it 1s necessary to stop the pulley the dutch comes to rest
at the same time. This wall be found on consideration 1o be 2
most important pant 1w the selection of a dutch pulley for the
running of a dynamo, parucalarly of, as has been ponted ont
before, there e more than one runnimy from ane hae of shaft-
ing and vne engine.  Another important feature that should be
well looked wto, 15 the abilny of the pulley 10 lubnene ns
bearing in a thorough manuner when at rest, avoiding thereby
the destructive heating effect caused by poor lubrication .and
the conscquent melting of the babbued sleeve bushing, As 1o
the malter of cost, we may say that when it s 1aken into con.
sideration thut 10 stop any onc or more dynamos on a hine
shafting without shutting down the engine it is necessiny o
have cither a loose pulley or belt holder of some kind, whereas
with the clutch there is none required, it will be plainly evident
that when an ordinary cast iron pulley is bought at a certain
price, and the additional cost of i loose pulley or 1dler 1s added
to it, there is very little difference in the price, and that diffe.-
ence is more than compensated for by the fact that there 1s no
wear or texr on the belts, as there undoubtedly is with anv
shifting device, no matter how well made it may be.  We feel
positive in making the assertion that the life of a belt thrown
on to idlers every day is shortened by fully 23 per cent. There
is no intention of recommending anybody's make of friction
clutch pulleys, nor is there any intention of treading on any of
the numerous makers’ tocs, but this much we can say, that we
know that there are some clutch pulleys made «and i Canada,
to0,) which fill the bill 1o perfection ; and if this article shall be
the means of inducing but one manufacturer of clutch pulleys,
whose pulleys do not come up to the requirements, to make
them conform to it in every particular, or if it shall be the means
of proving beyond a doubt to at least one central station
manager that the clutch pulley is a necessary picce of machinery
in his station, we shall feel that its mission bas been more than
filled to our satisfaction.

ELECTRICAL CONSOLIDATION.

A CONSOLIDATION of the clecuical interests in the city of St
John, New Brunswick, has been effected by the organization of
a new company known as the Consclidated Electiic Company,
Lumited, which has tiken over the Eastern Electne Company.
Limited, the New Brunswick Electric Campany, Lamited, and
the St. John City Railway Company, and thus becomes one of
the largest companices in Canada.  The officers are ;. John F.
Zebley, of New York, president; H. B. Zebley, of New York,
sceretary-treasurer ;. Chas. 1. Jones, of St John, wanager.
backed by a strang board of directors composed of New York
and St John gentlemen.

The Petaboro Electtic Light and Power ¢ o, have purchased from the
Royal Electric Co,, a go light arc dynamo.

Mr Robt McGowan the owner of the Bull clectric hight plant at Dur
ham. Ont., has purchascd from the Ball Co.. the 30 are plant at Qakville,
Ont., where a contract has been made for 20 arc hights at 15 cents per
night. The lights are said to e giving satsfaction, and it s expecterd that
their number can be doabled.
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CANADIAN ELECTRICAL ASSOCIATION.

A MERIING of the Eaccutive Committee of the above Asso
aaton was held in Toronto on March the 10th.  The following
members were present .- Messts. ] J. Wrght, wn the chair,
K. I. Dunstan, John Carroll, S. ). Parker, H, O, Fisk, D. Thom
son, 1. H. Wadland, John VYule, W, A, Johnston and the
Secretiry.,

Messrs, Thomson and Wadiand reported that the Hamilton
Eleane Laght Co.s old prenuses could be had for eaxlnbition
purpuses in connection with the annual meeting.

Ihe Secretary was directed to wnte 1o Canadun electnical
manufacturers requesting toknow whethes they would be witling
to send exinbits to Hannlton,

. was resolved that wrculars be printed m accordance with
e draft prepared by the sub-commuittee appomted at last meet
aig, seting forth the objects of the Association, amld sent o all
persons supposed to be interested,

Ihe following persons were elected o actine membership m
the Assoviation . - Hugh Neilson, Jas. A, Bayhs, Bell Telephone
Lo, Fredenc Nicholls, manager Toronto Incandescent Electrnic
Laghi Co,, Toronto; W, J. Mornson, Cobourg Electnic Ligiht
Lo, loronto; A, Stevenson, manager Petetboro  Light and
Power Co.; 1. H. Greer, Peterboro’ Light and Power Co,
Peterboro’, Ont.; W. B. Shaw, clectnaan, Montreal, F. B,
Allen, Rehance Mfe. Co Waterford, Ont,, Grorge Wilkes,
prantford Electne Light Co., Brantford, Ont., L. B. McFarlance.
Biell Telephone Co., Montreal. -

The following persons were elected as Assounite members .
Robt. I. Iickinson, Eleutnie Light and Power Co., Hanulton ,
J- A. Doucett and W. A, Tower, Bell Telephone Co., Toronto ;
Alen. Taylor, Edmonton, N. W.T.; J. E. Saucicr, numager
Electric Light Co.,, Kamloops, B. C., Wm. Bourne, Edward
Bourne, Toronto Electric Light Co., Taronto.

A number of applications for membership were handed in at
the close of the meeting, which will be considered at neat meet-
ing of the Commiittee.

PORT ARTHUR ELECTRIC RAILWAY,

The new electric railway at Port Arthur, Ont., was put in oper-
ation about ten ditys ago, unde the direction of Messrs. Barr and
Peterson of the Edison General Electric Co., who were the con-
tractors. The road connects the town of Port Arthur with the
town of Fort William, and traverses a distance of three and
three-quaniter miles.

The trial tipis pronounced to have been 2 most successful
one. A distance of three miles was covered in 12 minutes, and
the movement of the cars is said to have been so steady and
easy as to delight the onlookers. The curs, which were manu-
factured by Messrs. Patterson & Corbin, of St. Catharines, Ont,,
arc 18 feet in length, inside measurement, and finished in haid
wood. Under the seats are placed Burton heaters.  There arc
seven plate glass windows at cither side of the car, while in the
dome thereis agroup of three clectric lamps. The front and rear
ends are supplied with clectric lamips, backed by powerful 1eflec-
tors. The cars can be stopped within a space of ten fect.  Each
truck is equipped with two 20 horse power motors.  The metal
finishings, hand mils and ornaments are highly burnished biass,
the outsides of the coaches is painted in royal red, sea greenand
ather colors, with yold monograms, the whole combining beauty
with strength and utility.  The power house is 50'x 30 fect, with
cngine room in addition. It is situated at the mouth of the
Current river anid fiftcen feet from the water's edge, so that
steamships can dischirge coal into the boiler room. The engine,
dvnamos, shafting and immense fiy wheel, weighing eleven tons,
are supported by massive stonc and cement piers.  The engine
s a Wheelock, with a capacity of 150 h. p., manufacturcd by
Messrs Goldie & McCulloch, of Galt. It is the intention to
utilize the great water power which hitherto has served no uscful
purpose, and to transmit power to the manufacturing industrics
of the towns. A temporary structure in the centre of Port
Anthur is at present being utilized as a car house. There is
clephone communication between the office and power housc,
the car house and the station at the Fort William terminus.
Connected with the car house there is a well equipped repair
shop.

The Standard Electne Co., of Ottawa, have just added to their plant a
3gh. p. motor manufactured by the Royal Electric Co., of Montreal.

LUBRICATING OILS,

Ik question of lubricatng oils 15 an muportant one 1 all
maniagers of electne generaung stations, and there exists con
siderable difference of opinion as to which oil gives the best
satisfaction m practical use.  Naturally most makers of mls Caatn
that their owns supenor to any others, and there s unguestion
bly seme grounds for these claims, as many of the ails are of
supecior merit.

Dunng the Consention of the National Electrie Light Asso
aiation i Buffalo List month, M. 1AL Lane, of Cley eland, Ohio,
matde o few remarks at une of the meetings on the subject of
lubricating oils, which were of interest. He said that most peo
ple were under the impression that it was necessary to use lub-
ricating oil> of high viscosity and low gravity i order 10 et good
lubrication on heavy or high speed machmery.  He said that
after eatended eapenments st had been found that a light o, light
ingranity and low inviscosity, was the oil that would ginve the best
suisfaction in the lubrication of both high speed and heavy
machinery.  Inthe case of machinery running at very high speed
an increase of ol will inctease the temperature, and unless oil
enough to absorh the heat is used, so that the oif will run away,
taking the heat with it, the heat cannot be reduced by a laree
amount of oil. M. Laue recommended an oil of about 32 gras
ity and 130 viscosity.  He instanced the Calumet and Hedla
manes, where lard il was used up to thwo years ago, but now a
nunerad oil s wed. Objection was sometimes rused to wils be-
cause they produced a gummy substance . but this s usually a
scale making material, whi.h comes from the walls of the cyhind
er. Asarule, any oil that will produce a gummy substance 1s 2
good oil.

BOILER MAKERS' ASSOCIATION.

CasT IRON.- - Should be of soft, gray textore and gh degree
of ductibty. To be used only for hiind-hole plates, crabs, yokes,
cte, and manheads.  [tis a dangerous metal 1o be used in mud
drums, leys, necks, headers, manhole rings, or any part of a
boiler subject to tensile strains : its use should be prohibited
from such parts,

STEEL. —Homogencous steel made by the open hearth or
crucible process, and having following qutlitics, 1s recommended
for use in all boilers, and shall receve the endorsement of this
association by means of the protected stamp of the association:

Tensile Strength. - 55,000 to 65,000 1bs. per square inch,

Elongation.— 20 per cent. for plates 3s-inch thick, or less ; 22
per cent. for plates from 35 to 3y -inch thick : 25 per cent. for
plates over 3-inch thick.

Test Section 10 be § inches long, planed or milled edges ; its
cross sectional arca should be not less than one-half of one
square inch, nor shall its width ever be less than the thickness
of the plate. .

Chemical Tests. --Not more thai, 7.03 per cent. phosphorous.
Not more than 0.03 per gent sulphur.  Percentage of carbon
and maganese left to the judgment of the stechnaker.

Bending Test.  Steel up to ‘s inch thickness must stand
bending double, and bemng hammered down on itself ; above
that thickness it must bend round 2 mandrel of dinmeter one
and one-half times the thickness of plate, down to 180 degrees.
All without showing siuns of distiess.

Bending Test Picce to be in lengthnot less than sixteen times
thickness of plite, and rough, shear edges, milled or filed off.
Such picces tobe cut bothlerthwise and crosswise of ihe plate.

All tests to be made at the steel mill. “Fhree pulling tests
and three beanding tests 10 be made from cach.,  If one fails the
manufaciurer may fumish aad test & fomth picce, but if wwo fail
the entire heat to be rejected.

Certificd Copies of tests to be furmished each member of A, B,
M. A from heats from which Ins plates are made.

Flanging to be done at not less than a good red heat. Not a
single blow to be gnen after the plate 1s cooled down 10 less
than cherry red by dayhight.  After flanging, all plates should
be anncided by uniform cooling fiom an even dull red heat for
the whole shicet in the open aur

Rivets to be made of good charcoal iron, or of a very soft,
nuld stecl running between 50,000 and 60,000 pounds tensile
suength and showing an clongation of not less than 30 per
cent. in cight inches, and having the same chemical composition
as specified for plates.
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SAFETY VALVES--THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.
DY WILLIAM BARNET LE VAN
{ Continued from Jlur(‘/w Numéber. )
1N 1827, James Welnter was granted o patent in Great Britain (No. 1,955),
for mamprovenient or mprovements i safety villvex.  Severnl forms are

-

g
N

umprovements in steam engine and steam boiler apparatus.
lus improvements i safety vilves as follows :

** A safety valve for steam boilers is miade to open 5o as to discharge a
volume of steun equal to the discharge of an unobstructed passage throngh
the valve sit,  "This is accomplished in two ways -

Farst. By constructing a valve A, as shown in Fig 32, with 2 projecung
tlange, on which is situated a curved, external rim B, projecting downwards,
the section of the smd valve and rim being similar to the sectioy
of an inverted cup, as shown in Fig. 32, When the vahe o
closed, the externad rim is nearly in contact with the valve sitor
its bearing ; but when the valve is opened by the action of the
steam, the distance of the rim from the valve sit, or its beanngs,
is cqual to the arca of the passage in the valve sit, therehy dis.
charging its maximum quantity of steam.

Second, 1 accomphish a full discharge of steam by making the
projecting rim of & cyhndncal form, and the valve sit, or its ey
ing, curved, so as to increase in dinmeter downwirds  In this
cise, when the valve A s closed, the bottom edge of the rin B
nearly touches the bottom part of the curved sit, or beanng, and
when the steam lifts the valve, the space between the edge of the
rim and the bearing increases tn area, and thus effects a ful)
discharge of steam.  The rod 1 is weighted when placed below
the valve, or loaded by a spring if above the valve.  {n both of
these arrangements the «alve will close when the steam pressure
becomes reduced below the load on the shive.™

He describes

; 0
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Chares Beyer also, in 1863, patented 2 valve sumilar to the

F16. 27. —JAMES WERNIER, JULY 14, 1857,

descnbed an the specifications ind shown in the drawings, some of them
substantiadly identical with Ritchie’s. and others equivalent thereto. In
\Webster's valve, the hp, or **compensating flange,” instead of being
fortmed an one piece of metal with the valve, is genemlly 2t
separate and larger disk, attached to the vithe stem above the
valve . and the annular chamber, instead of being, asin Ritchic's,
a mere copcave depression around the valve sit, is a considerable
chamber around and above the valve, and between the valve und
the disk, ‘The “*suricture™ is formed by 2 cylindrical ring
rising from the metal of the valve sit, at a little distance from
the vdge of the valve, and cither embracing the nm of the dick,
as shown n Fig, 26 -exactly as in Ritchic’s device—or itself
encirclad by o downward-tutned rimy on the disk, resembling the
cover of a sauff-box, a clearly equivalent device as shown in
big. 27.
In anather forin, the supersor dick, instead of Leing securely
fastencd to the valve stem, 50 as to act with the valve i if both
valve and disk were vae prece of mietal, is connected therewith
by means of a cotled spring, which tdimgs of 1clative motion
between the valve and the disk, as shown i Figs. 2g and 30.
This 152 new element, which has no resemblence to anything in -
Rutchie's patent.
in another form, the cylindrical cnvelope, or constricting
nng, 1s closed at the top ; the disk becotues & clorely-fitting but
frecly-moving puston, and cgress is given to the escaiping steans
by mieans of holes dnlled through the walls of the cncasing

/¢
aybindncal ning, as shown i Fig 30, There are correspending Z 7
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above, He clitims a tlange around the valve, commencing at the
outer edpe of the valve.-facmg, which flange is under.cut and
concave in shape, and the concave side is towards the sit of the vahe,
which has also a flange upon it, conumencing at the outer edge of the valwe
sit; but the upper surface of the flange is convex, and corresponds nearly
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holes 1n the nm of the piston, or disk, which come oppositethe ¢
holes 1 the encasing cybinder when the valve s lifted o 1 {0
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destred height .

In still another torm, an orcinary safety valve, with conical
s, surmounted by a short cyhndrical piston tising from its outer edge,
which fits closcly but freely into cybindrical envelope tising from the metal
of the salve s, as shown an Fig, 31, In the form Iig. 31 there is **no

FiG. 29.~JAMES WERSTRR, JULY 14, 1857

to the concave surface of the flange upon the valve.  There isa slight space
Letween the concave and convex surfaces of the two flanges, which
diminishes towurds the outer edge of the flange.  When the steam begins
0 escape from between the surfaces.of the valve, it gets between
the concave and convex surfaces of the two tlanges, and its
force thus acts upon a larger arca and rexcts upon the concave
surface of the valve and ciuses it to opeir to a greater extent
than the ordinary safety valve.

In view of Ritchie {1848), Webster {:837), and Hartley (1837,
there is in Beyer's device (1863) only a very narrow margin of
novelty, if. indced, there is anything beyond mere forms, wholly
without cffect upon the action of a safety valie.

In July, 1863, William Naylor patented and described
safety valve with a projecting. downward-turned lip, similar to
Beyer's and to one form of Hartley's (Fig. 323, but lays no claim
10 its invention, He says: ** Ry means of the curved, down-
ward-projecting lip. 1 am cnabled to avail mysclf of the recail
action of the steam against the valve {or the purpose of facilitat.
ing the further hfting of such vaive when once opened; but 1
wish 4t to be understoud that | lay no claim to such recoil action.
not 1o the extenston of the valve latemily beyond ats sit.

Naylot's patent alvo contains two other devices:  First, for

Pae,2b - Janes WESTRR, JULY 14, 1837,

annular chamber © properly speaking  notlung to represent 2 eacept the
spaee hetween the vatve and its sit so that there is. properly, no - stnawure,
and the action woul! be imperfect 1o several of the other forms it is a
oo, practical safety valve,

\Wai Hastlev 1o the <ame year 38571 about a month later, patented

compensaung for the increaming resistance of the spring by the
warying Jeverage of a bent lever, as shown in Fig. 33.  Second
fot a supplementary piston valve, {or indicating the pressure existing in the
bouler at gl) umes, whether the safety valve is closed or open.

The bent lever device is eminently practical, and aflords one example of
aaway of making a practical valve, wotking upon the principle of automati-
cally relieving the boiler from excessive pressure without a considerable



Apnl, 1892

CANADIAN ERECTRICRL NEWS

61

enlargement of the steam passage to the atmosphere from the valve sit,
tellowedd by a comparatively quick contraction of tlus passage, which con
waction is catled a stricture, .

Fare examples of reactionary safety valves in America are the Crossby
and Richardson, which are well known and largely in use.

1:ig. 35 represents the Richardson valve, In this valve adisk valve or
corer sits upon the mner cdge of a eyhnder shiell or body, haviog gwdes
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bt from its sit. These valves are made with enther single or double
sprngs, and without the lock-up armngements.  These valves also have an
arrgement by which they cn be retained in (heir sit whenever 1t becomes
necessary to do so, such, for instance, asto apply the hydrostaue test to
the boder.

"The excess obtinned on these valves at 30 pounds pressute, was from L%
to 7 pounds, at 70 pounds pressure, from 1Yy to 35 pounds, Arews
oxposed at 30 pounds, 0.869, t.t73, and 1,455 square inches;

lifts, 0,15, 0.20 and 0.25 of an ineh. At 70 pounds, 0.601
sqquatre inch 3 Nift, o.12 inch,

‘The records of the triat made upon these valves shiow that
the excesses above 30 and 70 pounds were varying, and that
in some instances none at all were obtained,

The Richardson safety valves are made with a solid cast-
nickel ting,  Fig, 37 represents the solid mckel casting used
for the valve sit.  “I'hie thiead on the outside is for screwing
nto the base of the valve, It is threaded on the wside for
tLe head of the valve, the contact is beveled at an angle of
45 to its center line of axis, and the metal, beng so haed,
cnables the use of a very'narrow faced joint, or contact, with
no danger of its cutting.  Its chemical propertics prevent
corrosion from the action of water, steam, fatty acids of oils,
or saline matter in the water,

All valves are fitted with an adjustable screw rning, so that
the popping point can be changed while steam s in the
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~ - ¢ boiler, without breaking any joints. These valves are abso-
A lnlcly teliable in their action, prompt in opening and closing

Fi6. 3o0.=JAMES WERSTER, JULY 14, 1837.

cding dusnoanto such shell or steam space, so far corresponding exactly
to the ordiniry safety valve in common use as before described,  ‘The end
of the shell upon which the valve sit extends outwardly. The valve also
extende outwardly from its sit, and downwards in the formn of a lip,
encirching the valve and relief outlet and overlapping the extended shell,
and 1 brought so nearly 1o such extended shell at its edge as to form o
very narrow opening to the atmosphere.  “fhese eatended parts form an
annular chamber. A helical spring is used to close the valve against the
prossurc of steam withun the shell or body.  The devices used to increase
the 1ift of the vilve, and give greater relief, are of such described parts as
appear on the figure:

Frrst.  An annular lip C, outside and suriounding the valve B,
Second.  The valve sit I, .
Third. ‘The relief outlet, shown by small arrows at lip C.

Fourth. An annular spice or chamber D), formed by lip C and the
extended shell E outside and surrounding the valvessit, the lip C overlapping
the extended shell E slightly, and forming 2 very narrow aunnular opening
from the chamber to the atmosphere when the valve is closed, but enlarging
after the valve has lifted some distance from its sit.

Operation.—When the steam within the shell, or body. acting upon the
whole face of the valve is sufficient to overcome the resistance offered by the
spring, the valve will lift and the steam cscape from the relicf outlet- under
the valve into the annular chamber, and there expanding, and finding but
a very small opening to the atmosphere, acts, but with diminished pressure,
upon the additional surface presented by the overhanging lip surrounding
the relicf outlet, and again exerting force to overcome the resistance of the

\~

F1G. 31.—JAMES WERSTER, JULV 14, 1857,

spring.  ‘The eflect is that the valve will 1ift higher, but the anmount of
“Weam passing the relief outlet under the valve is increased before the
annular opening at the outer edge of the lip is increased, owirg to the over-
Lap, and the valve has to lift still higher and higher to give the necessary
outlet to the steam entering the chamber from under the valve, until the
extra force is counterhialanced by the increasing resistance of the sprng.

The <team in the chamber, by being obstructed in its course to the
amesphere by the lip, interferes with the free escape of the steam under
the valve,

At the test at the Washington Navy Yaud, one of these alves had twe
7.0gs so arranged as to eacrt thenr strength and foree in upposite diree
tions -that is, the lower spring holds the valve down against its sit, and the
niper one lifts it from its sit, so that the vaalve proper will open at a pressure
~jual to the difference between the adjusted power of the springs.  For
~xample. The lower spring is compressed sufficiently to hokd the valve
loan at 100 pounds pressure, and the upper spring compressed 1o exert
sme-tenth of that force in an opposite dircetion ; that is, to misc the valve,
I'hic valve will then 1ift ait 100 less 10=go pounds pressure,

Fig. 36 rcpresents a lock-up safety valve, with means upon the outside to

at the proper monient, and fully sufficient sn capacity 10

relieve the boiler from any pressure i excess of the amount
mtended 1o be carned. Figs, 38 and 39 show the different arens of the
ordinary and this valve,

The usual dinmeter of safety valves m use in the United States on loco-
motives is 2% nches diameter, and each boiler is fited in duplicate,  Fig.
40 shows the sprning I, which 1s the vital factor « ¢ spring-loaded safety
valves.  These springs are satelully selected, and the greatest care 1s used
i the coiling, tempening and testing of the <ame,  They are mckle-plated,
1o protect them from rusting.

‘The points of bearing. top and bottem, are ball and socket, presenting

R .
F16. 32.—"T1ie HARTLEY VALVE. AUGUST 19, 1837.

any tendency to Uit to one side and taad the spandic b, through which the

prossure 1o hold the valve oniats st C i transtitted, and maho the s

thoroughly reliable,

The hp C*1s adjustable.  If the valie reduces the pressure in the boiler
100 much, loosen the set-screw 1, and turm the ring up a notch at a ume ,
if 1t reduces the pressure too hitle, tuin the nng down a notch ata time
until the desired  pressure is reached, and then tun down the set-screws
1. 1. The notchi s shown at K,

THE CROSHY MAFETY VALVH. .
The suts of ths valve are flat, and it s clumed that the sits do not weu
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out ot leak so readily as beveled sits, and 102l werer stk This valve n
acdjustable also, the point of opening can reachily be changed while under
steam by screwing the threaded bolt 1. at the top of the cylinder up or
down,

The Croshy valve s n compound or annutus-disk vatve sit at tts peniphiery

FJ
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P16 33 - Tuk HARTLEY VALVE, AUGUST 19, 1837,

upon the odge of a cylindncal shell or body, and having guides projecting
downward from the centie of the valie 1t a cylindrical chamber siuated
under the centre of the vaive and 1nside of the space caclosed by the shell
or body, and 10 which the steam has no access when the valve is closed.
The boss, or chamber, 1s held m its position by radial arms connected wath

F1o. 34Tk NAVLOR VALVE, JULY 21, 1863,

the shell. The upper face of such boss, ot chamber, 1s arranged 1o come
m contact with, and protect, a certdin portion of the face of the valve itself
from the action of the steam pressute, until the valve opens.  Openings are
made from this chamber, or boss, through the radial arms and shell, or
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F16 38 Tik Ricgakinos VALVE.

hady 10 the amasphiere and 3 ring ar deeve ¢ «erew threaded 1o the
outssle of the bouty to regulate the size of such opemings. A helical spnng
v e to cdose the value agamst the steam pressure withinn the shell

T'he devices usad 1o give a greater 1ift 1o the walve are such boss or
cvhindnical chamber C C, with ts upper face W W, smaller than the valve

B B, and, as has been descnibed, and as appears from the cut annexed s
situated inside of the shell or body, that its upper face shall come in contacy
with and protect i portion of the face of the valve itself from the action of
the steam pressure within the shell until the vitdve opens ; and the small
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FiG, 36.—LOCR-UP SAFETY VALVE.

opemngs B I, from the boss, or chamber, through the radial arms and shell
to the atmosphere.  ‘The size of these openings can be varied by the opertor
at will, but not by any action of the valse,
UPERATION.
When the stem w thin the shell, or body. icting upon that portion of
the face of the wilve not covered by the face of the Loss, or chamber, iy

5 >

F1G. 37.—SoLin CAsT-NICKEL RING.

suflicignt to overcome the “esistance offered by the spring, the valve will Lift
and the steam will escape from the relief outlet under the valve at ats
penphery into the atmosphere unobstructed, and no further use is made of
it. At the sanmie time that portion of the face of the valve itself which was
protected by the boss, or cylindrical chamber, from the action of the steam
pressure is uncovered, and the steam acts upon such surface with great
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Fie, 38.—~THREE-INCIT COMMON SAFETY VALVE, AND THE AREA OF
OrENING PRESENTRD WHEN THE VALVE LIFTS FOR THE
ESCAPR OF THE STEAM.

powner alw, and exerts i force 1o overcome the resistanse of the spnng.  In
hien of changaing tlus central area for evety change of pressure required the
pressure acting upon the fixed central arca of the portion of the face of the
ralve 50 uncosvered s reduced to the proper amount by the size of the open-
ings from the boss, or chamber, at their outlet.
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The effect is, that the valve will lift higher and the relief outlet is enlurged
w any degres desired without the slightest obstruction to the free escape of

Now, the movable head 1s placedd in such a position upon the head of the
valve H, that there is a small o!wnmg between the holes i the head of the

e steam under the valve into the atmosphere. ) valve H, and in the corresponding holes in the second or mosable head (.
‘The navy yard trials showed that the excess obinined on this valve at 30 §
Mo, U
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. ”
\"‘\. P - I'tG, 40.—RICHARDSON'S OPEN LOCOMOTIVE ** PoP™ SAFETY VALVE,
e e WITH ADJUSTARLE SCREW RING.
Fue, 39 - Snon.s;nn-: NICRELSEATED SAFETY VALVE, AND THE AREA
FOR THE EsCAPE oF THE STEAM WHEN THE VALVE LIFTS, 1t will readily be seen that the result of this deviee 1s sunpiy this, that when
the valve lifts from the sit to blow, the passage of the steam through the
holes in the head of the valve H passes into the corresponding holes 1 the

movable head G 3 and as the walls of the holes in the head Gare at an angle

pounds pressure was from 23 to 3% pounds ; at 70 pounds pressure, from
110 3 pounds.

Areas exposed at 3o powds, 1,257 square inches; hft, .12 inch; at 70
pounds, 0.729 square inch ; lift, 0,07 inch.

‘These excesses were ouly temporary, and upon trial after readjustment
no excess was obtained, but the range of pressure between the opening and
closing points was about the ssume on all the trials; that is, il the valve

made less eacess. or none at all, it seated at a lower pressure.

FiG. 45.—CrOSBY 1.OCOMOTIVE ** POyr" SAFETY VALVE.

THE AMERICAN POP SAFETY VALVE,

This safety valve is provided with a se-ond or movable hzad on the top
of the valve proper, as shown in Fig. 42
MOVEMENT.
H —Valve. .
| —lInclined holes in automatic head G.
G - Adjustable automatic head on top of valve H.
~ Spring to return the head to ity position after the valve his stopped
blowing.
' —Cavity ﬁ)r the accutnulation of steam 10 feed holes through valve H, and
head G.
There are two series of holes dnlled around the outer edgeof these heads,
tet the puipose of ieducing theamount of increased area,
Lurst, ‘The first senies is drilled around the head of the valve proper and
salled at an angle of o and the sit of the same. )
Sccond. The series 1s atound the seeond or movable head G, and drilled
atan angle of 55° with the holes in the head of the valve H.

(%

F16. 342.—THE AMERICAN POp SAFETY VALVE,

of 537 with the hales inthe head of the valve H, the autemate head G
will be forced around in such a manncr that the holes of the two heads will
be dircctly in line with ccab other, the result being @ deerease of increased
area.

¢ To ¢ Continual. )

T, W. Ness & Co.. of Montreal, have sceured the Canadian agency for
the Zurich Incandescent Lamp Company, Switzerland.

‘The Hamilton Eleetne Light and Power Co. have receatly installed a
1500 light alternating dynamo, complete, with transtormers, made by the
Royal Electric Co.

The Ball Electric Laght Company, Ltd., 70 Pearl street, Toronto, report
the following recent sales of their apparatus: Bearndmore & Co.. leather
merchants and manufiacturers, 6 h.p. Ball motor . lmine & Graham, printers
and publishers, 7 h.p. Ball motor ; Potter & Co.. furniture warchouse, o
h.p. for running clevator. Toronto Engraving Co., 1 h.p. motor, E. Dack
& Son, shoe manufacturers, 2 h.p. motor. Al of the above in Toronto.
Alo the following automata icandhscent dynanos . D, Hibner & Cee,
fuemture factory. lerlin, Oat., 8o light, 16 c.p., W, Shaw, tannerv, Brace-
nidge, Ont., go hght, 16c.p., J. Bertrand, St. Hyaunthe, Que.. as light,
16¢c.p.  Arc plants, Hawkeswille Lumber Co., Hawkesulle, Ont.. 34 are.
4 ampere., also 4 4 h.p. motor for are wrctin o samic conyiny , McGowan
& Co., Oakville, Ont., 30 arc, 4 ampere, clc., ctc.
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THE ADVANTAGE OF LONG DISTANCE TELEPHONING.

I an interview with Superintendent

Telephone Company, by a representavave of the Post-lxpress,
of Rochiester, N. Y., the advantages of the long distance service

were very clearly and concisely put.

In response to a question on the subject, he said : * Business
men are avinhing themselves of its advantages to carry on com-
mumeation that could not be done by telegraph.  They can
discuss questions and negotiate as though they were face to face.
The metallic circat m use on the long distance line conveys the .
Where one has a city telephone with a
metalhie ctrcuit he can get a message from New York or Bosten
But with the ordinmy ground circuit, one
livinge here could send a message to New York that would be
understood, but he would not be likely to receive a distinct one
m retun. A new line has been opened to Pittsburgh, and it is
now being extended to Chicago, ‘There is a comparitively
greater demand for long distance sesvice in New York, Phila-

T'he greater population at
accoumt for it altogether; the value of the
system appears (o have receved quicker recognition there, In
the city of Rochester there is one firm that pays $75 to 380 a

message  perfectly.

i his own office.

delphia and Bosten than elsewhere.
these points does not

month’ for us telephoning, and ancther
month.”

Mallett, of the Bell

paid over $1z35 last

C. W. HENDERSON

ESTIMATES FURNISIHED FOR

Lighting, Power and General . . ,
« v« + o« Electrical Construction,

CANADIAN AGKNT FOR
THE ECONOMIC
ELECTRIC
MFG. CO.

BOSTON.

251 ST, JAMES STREET, === -

MONTREAL,

T e————

SPARKS.

Mr. Fredene Nicholls recently delivered an
uldress before the “Toronto Archuectural Guild
on ** Interior \Winng,”

A line of poles on Rideau street, Ottawis, re-
cently gave way uader the weight imposed on the
wires by o heavy fall of wet snow,  For a short
tume the clectneal business of the city was badly
tangled up.

‘The Nauonal Electric Laghting and “Tramway
Company. of \ctona, B.C., has just purchaseda
260 hotse power Edison rilway generator and
o vomplete car equpients of 3o horse power
vach of the latest single reduction type.

The curbon manufactory of the Brooks Mig.
Co., at Peterborough, Ont,, was recently dam.
aged by fire to the extent of $7.000 of $8,000.
Witlin a month the company hope to have the
bullding reconstrncied,  Fortunately they bave
sufficient stock of carbons on hand to supply the
demamd i the meantune,

The new boat now being bsdt for the 1L & N R,
Co. by the Albion lron Works at Victoru is to
be cquipped. wath electricity,  The boatis to te
wired throughout by the Edison Company, and
the tiztures are to be very handsome and durable,
and to bie timshed by the new process of coating
with  almunuum, which s proof against the
uction of salt water or steam,  When finished it
will be one of the most perfeet hoats on the
Pacilic coast so far a« the clectrical arrangements
are concerned, - Vancouver Vewes- ddvertises,

A stock company has been orgamzed in Clucago
lor the purpose of mtroducing an invention which
it s clumed. will eventually do away with the
telephone gird.  The invention is described as fol.
lews -On the telephione shelf is a row of keys,
five inall, Theyare marked units, tens, hundreds
and thousands, thefifth key being the release key,
The subsenber tapsout the desired number on the
Ley-boand, which, registenng on the wmachine
automaticaily, connects the wire of the subscnber
with that of the “phone he destres to reach.  The
conncction s tnade with the taps on the key-boand,
The sulncniber wishing to place tus tmansmitter
and ear “phone in connection with those ofany oth-
er can do 50 by succaswely pressing the key
which causcs the carcunt closer to move  if the
man at tekephone No. 288 wishes to place him.
self 1n connection with telephone No. 3135 he will
do s by pressng the key matked hundreds thiree
uines. then the key marked tens once aud then
the hey marked unis tive times,  His crrouit closed
i then in comtact with wire ternunal No. 313,
The person at telephone Noo 115 will take
Jown his ear ‘phone and the two are then able
to converse with cach other.  The contrivance
takesup a space of but onghg ins Fhe manage
ment of the Minncapolis telephone exchange does
not believe the mvent on s of any practical
use,

SUBSCRIBED CAPITAL, -

AMOUNT ON DEPOSIT WITH THE GOVER

PECTION
e LY

W s

[REE 4

e, R
Mo"o :

CoNSyLTING

Prevention of Accident our chief aim.
NOTE~The ofiices of the Company have been t

ENGINEERg | °CRe

. . $100,100,
NMENT OF CANADA, $54.724,

SR Atex.CampeeLL. KCM.G. Pacs
lLicut Govr.of Ontano)

Joxwn L.Braikie Eso . Vice Pres,

m! I},V °fCanada‘

P
s e

Treas

BB. Chief Engincer.  AFRASER. Secy.
Heap OfFfFice. 2 ToroNTO ST.

TORONTO.

Economy of fuel secured.
1 from above address to the Canada Life Building.

Please mention the Enierricar. NEWs when corresponding with advertisers.

AL ALLAN, President.

1

CAPITAL,

J. O. GRAVEL, Scc.-Treas.

CANADIAN RUBBER C0. OF MONTREAL

I, ScroLks, Man, Director.

$2,000,000.

MANUFACTURERS OF ALL KINDS OF

HARD
AND

SOFT

RUBBER GOODS

FOR ELECTRICAL PURPOSES,

o INCLUDING ——

BLACK AND WHITE TAPES, TUBINGS,

ROD, SHEET, TELEPHONE RECEIVERS, ETC.

Rubber Beltings, all kinds of Hose, Packirngs, etc.
Mould Goods of every description.

WESTERN BRANCH:

COR. FRONT AND YONGE STS,

J. H. Warkeg, Manager. . - TO RONTO.
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SPARKS.

‘The Bethn, Ont.,, Gas Company have lately
ot operation two new Edison ineandescent
dvnanios,

A motion pending in the ‘l'uronto courts to
quash the bydaw passed by the Township of
Ftolrcoke, gramling a bonws of $20,000 to the
forento and Mimico Electric Railway has been
dismissed,

Atarecent meeting of the sharcholders in the
Pavenport Electric Street Railway  Company,
\Messts. Robert Jaftray, William Booth, Barlow
cumberland, Allan Royce, C. 1., and B, L, Bull
wereclected directors. At n subsequent meeting,
M. Frapk Turner was clected president of the
company, and Mr. William Booth vice.president.

James P, \Wooley, Simcoe, tra N, Vail, Town.
ship of Woodhouse, and Thos, E. Vail, Town-
shp of Townsend;, Ont,, have heen granted &
matent for Canada on a cut-oft for electric machin.
cry, consisting of a movable plate connected to
one pole of an clectric circuit in contact with a
plate connected to the other pole of the circuit,
an electro magaet supporting a weight connected
to the movable in such a manuer that it will break
the contact between the two plates the instant the
cectro magnet is denagnetized,

‘Ihe contract for the equipment of the Yoronto
and Mimico Electric Railway, exclusive of track,
has been given to the Reliance Co.. of Witerford,
Ont., who are manufacturers in Canada of the
Rae System. Single reduction motors will be
employed. ‘The power station will contain one
Armington & Sims engine of the compound con-
densing type, 125 horse power, and the Rae sta.
non rallway apparatus consisting of one 85 kilo-
watt generator, and the necessary appliances,
The road will start from the terminus ot the
oronto Street Railway company'’s lines on Queen
street, and extend to the village of Mimico, and
aentually to Long Branch, a total distance of
about seven miles, running along the lake shore
the cntire distance.

FIRSTBROOK BROS.
King 8t. East, - TORONTO.

MANUFACTURERS OF
TOPPINSG,
SIDE-BLOCKS
Aaxp CROS5-ARMS.,

WRITE FOR VARTICULARS,

F. E. Dixon & Co.

MANUFACTURERS OF

LEATHER BELTING

70 KING STREET EAST, TORONTO.

HEADQUARTERS FOR

ELECTRIC LIGHT AND DYNAMO BELTINC.

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co.: -
One 36 inch belt 98 feet long. -
One 36 inch bLelt 100 feet long.
One 36 inch belt 123 feet long.
One 38 inch belt 100 feet long.
One 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belting.
All of the above belts are DOUBLE THICKNESS. The 38 inch
belt is the largest belt ever made in this Province.

We are prepared to furnish belts of any size, two or three ply.
up to 48 inches wide. Every belt fully guaranteed.

SEND FOR DISCOUNTS.

Dixon's Belting Hand-Book mailed free on application.

ROBIN & SADLER

/2 ﬂ///)/

%ﬂm EI.TIN
TREA wﬂT:nPR"“F £ <

TOFC mﬁ
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AMERIGAN IMPROVED

ANT- Fricrioy Mea.

The best metal for;oumal bearings of
any kind, but

Especially Adapted to High Speed Engines

.

This metal 1s warranted not to heat or cut the journals, and us lasting
qualities make 1t superior 1o any other metal,

d se'f-lubricnting.
‘ tovgher and more durable than all other metals,
the beat metal known whevo greut pressure i required.

It runs with less friction than any other metal,

It will stand the highest rate of speed and will not heat or cut.

SOLE AGENTS FOR CANADA .

DRUMMOND, MCCALL & Co. - MONTREAL.

SPEGIAI. PULLEYS——

ANY DESIGIN OR SIZE

=—FOR ELEGTRIGAL PURPOSES

Our Pulley is now in use in MOST PROMINEN I' STATIONS throughout United States and Canada.

SENDFOR ¢+~ DODGE, WOOD SPLIT PULLEY GO.,

ESTIMATES.

Office, 83 King Strcet West, TORONTO, ONT.

—_ T TR
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GRIPS ALWAYS MOTIONLESS WHEN OUT OF CLUTCH.

. 1

Lhe Usited Sates comts have granted to the
Brush Electne Light Co.. n perpetual injunction
restrung the Umted Siate Electne Lighting Co.,
from using the double-carbon tamp. which was
patented by Chardes Brush September 2. 1829,
and has ordered that testumony be taken of the
amount due the Brush Co., for infringement of
the patent

THERE IS BUT ONE PORTLAND
Oregon, and itis bestieached via Chicago
and St. Paul over the through Sleeping
Car lane of the Chicago, Milwaukee &
St Paul and Northern Pacific Railways.
1 or further mformation apply to the near
est ticket agent or address, A, J. Taylor,
Canadian Pass. Agent, 4 Palmer House
Block, Toronto, Ont.

FoR SALE

THE NEw HawsuRe ELECTRIC LiGHT -
CompaNY's PLANT, '

CONSISTING OF A

40 Light G- Ampere Reliance
Dynamo,

286 Light G-Ampecre Arc Lamps,

40 Light Series Incandescent
Lanips,

and all addivonal fistures, comprising double
viremt, everything an first-class order, onc of the
best and most comiplete plants in Western On-
110 A ten year franchise, a paying investment
to the nght man,  For particulars address

Box 58} New Hamburg! Ont. Copied from Photo, of 3-93x 28 Grip Pulleys furnished Roynl Electric Company,
Montreal, to transmit 150 horse power ecach.

B ...
KOOI R s L.

The Royal Electric Co., Montreal, write: .
24TH FEURUARY, 1892

Replying to your favor of the 230d anst., we beg to say that we buase much pleasure in stating that
the thice Tocton Clutch Pulleys wanufactiicd by you have, up to date, goven us entire satisfaction,
v fact so tich su that we did oot hesitate i goang you an additivnal urda for thiee more (81 2 20),
capable of tansuntting 3uu hutse puser cacli, amd Bf these pulleys cuntinue to give us the satistaction
an the future which they hase 1o the past and we see wo reason why they should not) we will be
perfently satsficd watli themn and wish fur nuttung tetta. The punapal advantage in your pulleys s
that the grps stand wdle, wad should aoy thing vccur with une pulicy running on a shaft with several
others it dues nut nevessitate shuttag down the cagine, asin the case of must grip pulleys.

' . | WATEROUS
Pleise mention the ELECTRICAL NEWS HRANCI WORK BRANTFORD
. . . [} NG C N
when corresponding with advertisers. ' ST. PAUL, MIN, CANADA

THE BROOKS MANUFACTURING CO., L,

MANUFACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.

Earle’s Air and Steam Injectors

For burning hard or soft coal screenings under steam boilers, for work.
ing gas producers, &c., &c., cahausting gases from mines, ventilat
ing ships, bnldings, &¢  Can be apphed to any boiler without
disturbing the present selting.  Guaranteed to do the work
satisfactoniy. Can give the best of testimomials show-
ing their cfficiency.  Fully covered by letters
patent in Canada and the United States.

THE GERHARD HEINTZMAN (0.,
FIANOS,
Factory and Warerooms : 69 10 75 Shetbourne Sl_re_el

ToxonTo, March 1ath, 1893,
S. R. Earig, Esq., Belleville, Oat.

Dear Sik,— We are very much pleased with the Combined Air Injector aid
Eahauster purchased from you. W e get more steam with less fuel than we could
get with the fan L ower we were using before introducing the air in}ccxox and we
can get along with all hard coal screenings such as we purchase from the foca!
yards tere, and there i an actual saving of 157, in favor of ths tnjector as com
pared with {n. The'-; uﬁnou h l:(eam ont :e}}mler o blfw the fire u:’ l:!‘
moroing.  Five pounds will work the injector, whereas it took twenty pounds
COMBINED AR INJECTOR steam to run engﬁ’l and fan. We are more than pleased with our investment.

ANDO EXHAUSTER Yourstruly,  (Signed) Tur Grruaxn Huinrzmax Co.

CIRCUILARS AND PRICES GIVEN ON APPLICATION.

8. R. EARLE, - - BELLEVILLE, ONT.

TORONTO

Wystg c OQ,\)URE"' ,
STEEL SHINGLES

) |

TYPE A

PAIR INJECTOR

TYPE B




