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THE CHAMBLY TRANSMISSION PLANT.
By E. M. ArRcHIBALD,

Tug long expected day of transmission of electrical
power from Chambly to Montreal arrived on Saturday,
June 24, 1899, when the lines were finally tested, a
lamp being lighted at the Chambly power house from

has until the present been utilizing steam power for
generating purposes.  As eatly as 18q3, however, they
secured control ol an immense water-power situated at
Chambly, on the Richelicu river, about 15 miles from
Montreal. It was found after careful calculation that

the cost of water and steam power for the size of the

F1G6. 1.~GENERATING PLANT AT CuaMBLY,

the Montreal station. On Sunday, the following day,
on of the huge gencrators was slowly and noiselessly
started, the field excited, switches closed, and power
was successfully transmitted into Montreal. The first
use of the power was to test the transformers in the
sub-station, but at 4 p.m. steam was shut off from the
engines in the city plant, and until 5.30 p.m. those
using the Royal Electric Company’s power were, un-
koown to_them, cut off from the city.plant and supplied
from Chambly, some 1624 miles distant.

The Royal Electric Company has for many years
been supplying the great bulk of the electric light and
power service in the city of Montreal, Canada, and this

plant necessary—8000 h.p. ---was almost equal, but that
for any increase in size, the water power decreased at a
much more rapid rate than did steam. Consequently,
the Chambly Manufacturing Company, the principal
directors of which are interested in the Royal Electric
Company, having been formed, this water power was
sold to it, and a contract was drawn up whereby the
new company was to supply the Royal Electric Com-
pany with a specified amount of power in Montreal,
with provision for increase. One ot the conditions of
the contract is that the steam piant shall remain as at
present for twoyearsto provide for possiblecontingencies.

The hydraulic equipment of this plant has already
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GENERAL VIEW or THE CuaMsrLy POWEKR PLANT,

been very fully described in these columns (issue of
June last), and this article will therefore deal solely
with the clectrical equipment. This is of special in-
terest in being very complete in all details, and in re-
presenting the latest design in high tension apparatus,
as all the clectrical apparatus, consisting of the large
inductor alternators, the exciters, the high tension

Fri. 2. Base 01 GENERATOR.

switches, and even the instruments, were specially de-
signed for this plant.

GENERATORS,

The principal machines are, of course, the alternators,
of which there are eight, four installed at present, each
a 2000 k.w. two-phase inductor machine running at
1§3 r.p.m., and gencrating current at 12,000 volts di-
rectly at the machine at S8coo alterations per minute, or
66 cycles per second.  Generating directly at the line
voltage, 12,000, disposes of step-up transformers with
the necessary switchboards and transformer house.
This is perfectly practicable with the induction type of
machine, as there are no moving wires, both armature
and field coil remaining stationary, while the huge in-
ductor, consisting wholly of iron, is the only revolving
clement. Hence, it only becomes necessary to secure
suflicient insulation in order to obtain any desired volt-
age.

All joints in the armature coils are made with the
greatest care in order to withstand such a high pres-
sure.  The joint, alter having been caretully soldered, is
corvered with several layers of pute rubber tape, over
which a composition of rubber and sulphur is placed,
and corvered all over with several layers of insulating
tape. The jcint is then soaked in boiling paraflin wax,
which vulianizes the rubber, thus producing a joint
such that thete is no break in the complete insulation
of the wire.  Such joints as these are made in connect-

ing the armature coils together, and for all switchboard
work.

The base of one of these machines is a hollow rect-
angular piece of iron, whose outside dimensions are
17° 2" long, by 10" 11" wide, and 25" thick, weighing no
less than 100 tons. It is set on a concrete bed. Rest-
ing on this base is the armature, built up in two parts,
an upper and lower, bolted together in the middle.
The lower half penetrates the base and dips into an ex-
cavation in the concrete, thus making the height of the
machine appear less than it really is. This armature,
which is of the well known ribbed frame of the S.K.C.
type, is 15’ in diameter, 6' 6” wide. The coils are all
machine wound, very carcfully insulated and intersect
each other, the inner curving around the outer so as
to be in quadrature or at a phase augle of go degrees.

The single field coil, resting on the armature in a slot
specially prepared for it, has a slightly smaller diameter
than the armature and is wound, not of wire, but of
bare copper strip insulated with japan and insulating
linen. The joints in this strip are butted together and
soldered with a special solder, thus producing a joint no
thicker than a copper strip, which possesses a greater
tensile strength besides an equal conductivity.

The inductor, built of laminated iron and weighing
30 tous, is the only revolving element in the whole con-
struction, and is built up very solidly, the poles each
being securely bolted to the spider.

The air gap between the inductor and armature is
14 inch. The field excitation, as is the case in all
S.K.C. machines, is very small, being only 3{ of 1 per
cent. of the total output of the machine. The shaft to
which the spider containing the inductor is attached is
12 inches in diameter and is coupled directly to the tur-
bines. The pillow blocks are bolted securely to the base

FiG. 3.—INDULCTOR AND FiELD CoOlL.
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and the bearings are ol the self-oiling and spherical-
seated type. .

The governor regulating the gates of each wheel is
the Geisler electro-mechanical governor, ~anufactured
and installed by the Stilwell-Bierce & Smith-Vaile
Company, of Dayton, Ohio, and is geared directly to the
governor shaft,

The two exciters, each of which is capable of fully ex-
citing the complete installation besides running the

FIG. 4.~ONB OF THE EXCITERR UNITS.

crane motor, have each six poles, a capacity of 140 k.w.
running at 266 r.p.m., and generating current at 75
volts pressure. They are of the large drum armature
type, with large commmutator, and are well ventilated.
A feature is that they are shunt-wound machines. Regu-
lation is afforded by Snow mechanical governors, belted
to the exciter shafts. An electric crane having a capac-
ity of 40 tons, from the works of the Shaw Electric
Crane Company, Muskegon, Mich., runs the entire
length of the dynamo floor.

From the alternators and exciters the cables pass
through ducts in the concrete floor to the cable tunnel
situated under the switchboard gallery. This cable
tunnel has a vaulted roof, and is of sufficient height and
width to allow free passage to several persons walking
abreast. It is lighted and ventilated by casements in
the concrete wall. These casements may be seenin the
view of the dynamo room, directly below the switch-
bnard gallery. The cables, which are all lead-armored
from the works of the Washburn & Moen Co., Wor-
cester, Mass., are placed on racks in the cable tunnel
and are passed through ducts in the solid concrete to
reach their respective places on the switchboard. The
exciter cables are connected four in multiple, each of
400,000 circular mils, the four having a capacity of
2,000 amperes. The rubber insulation on all the cables
is 5-32” thick, and they are tested to 400,000 volts.

SWITCHBOARD GALLERY.

The switchboard gallery, situated as it is over the
wheel pits, commands a view of the entire power house
overlooking the dynamo floor. The switchboard, only
halt of which is at present constructed, is built of white
Vermont marble panels, tested to 20,000 volts, on a
frame of hardwood. The frame is seasoned cherry, and
for further insulation and protection from fire is well
soaked in asbestos paint. This makes it practically
fireproof, and, besides, offers the additional advantage
of being absolutely free of danger from accidental con-
tact at all times, unlike a steel frame.

There are two sets of bus bars. These bus bars have

a §5-32" rubber insulation, with a thick jute outer cover-
ing. This was used instead of a lead armored bus on
account of their being no pozsibility of a static charge
collecting, as would be liable in the Intter case. As it
stands at present, the main switchboard contains nine
paneis, the first for the exciters, four for the generators,
and the remainder the line pancls.

The exciter pancl contains the two double-pole single
throw exciter switches and one duuble-pole double throw
switch for connecting the electric crane motor to cither
exciter ; three ammeters, one for each exciter, and the
other crane motor, the two exciters, voltmeters and
rheostats, Thke machine panels are exactly simifar to
cach other, so that a description of one applies to all.
At the top of the board there are four instruments, two
ammeters and voltmeters, the ammeters being placed
outside, one set for each phase of the generator; below
these are the voltmeters and ammeters for measuring
the generator ficld excitation, while between them is the
synchronizing apparatus, coasisting of five lamps and a
three pole switch, for each phase. The lamps are ar-
ranged three in the upper row, connected respectively to
the upper bus bars, the three-pole switch being similarly
connected, and two synchronizing lamps in the lower
row. Then comes the generator field switch, the two
main 12,000 volt switches, and lastly the ficld rheostat.
The apparatus on each line panel consists of two am-
meters, one for each phase, a static ground detector
connected in any circuit as desired, and the two pole-
line switches.

The main switches used on the generator and line
panels arc a new departure and nced an explanation.
They are special high tension switches for breaking a
circuit of 12,000 volts and over, but are only necessary
when such a high pressure is generated directly from the
machines. As they appear on a switchboard there is

E1G. 5.—Tue CanLe TUNNEL.

only a small iron frame in which a long wooden lever
may be turned through a 120 degree arc, and a small
tron handle placed above. This latter is connected by
means of a lever on the back of the switchboard, to two
valves, each placed in an air duct into which air 1s
pumped from a fan blower. These air ducts are two
wooden boxes running the entire length of the switch-
board, and are situated so that when the valve 1s open
a jet of air impinges on the contacts of the high tension
switch, thus destroying the arc. The iron handie
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directly above the high tension switch cannot be opened
until the valve in the air Juct is also opened, thus
always insuring an air blast on the breaking contacts.

For the switch itself the moving lever on the face of
the board is directly connected to a rocking lever which
moves too and fro a trolley containing the dead side of
the switch, This trilley moves forward and engages
with one set of contacts connected to the upper bus bars,
or backwards to the lower bus bars, according as the
lever is moved to the right or the left of the centre.
The contacts of the two sets of bus bars are g feet
apart, and though the ““off ” position of the trolley is
midway between the two,

tubes to prevent rain from leaking into the power house,
through wooden ducts to the terminal house and thence
to the pole line. There will be four 4-wire two-phase
transmission lines on two separate pole lines, each 16.6
miles in length, although only two lines are as yet com-
pleted. No fuses or circuit breakers are used in the
line, as the generators, on account of the great induct-
ance of their armatures, will carry a short circuit for a
short time without injury. .

The pole lines are built very substantially, the poles
being of white cedar, 43 fect long, 8 inches in diameter
at the top, set 6 feet in the ground and spaced go feet

a break of 6 feat may be
produced by moving the
lever shghtly past the
center. Ihere are two of
these switches for cach
generator and hine panel.
To prevent arcs {rom
jumping from one switch
to another, they are separ-
ated by marble barriers
two feet high.

All the ammeters and
voltmeters in use on alter-
nating current are envel-
oped in a handsome ground
glass case to protect the
switch-board  attendant,
should he persist in his
habit of tapping the instru-
ments, from receiving the
shock he would get from
an iron cased instrument
should there chance to be
a leak.

For supplying the air
ducts with air two 45-inch
Sturtevant fans are used,
cach direct-connected to a
two-phase 300-volt S.K.C.
induction motor, cither
being capable of keeping
up the supply required.

To reduce the line volt-
age to 300—that required
by the induction motors
for the fans. four siagle-
phase Stanley air-cooled
transformers ate used, a

special  switchboard  for
these, consisting of four
white marble panels
mounted on a hardwood frame, being installed at onc end
of the switchboard gallery.

The high-tension switches are of the bayonet stick
type, each separated by heavy wmarble barriers. The
low tension switches are the ordinary S.K.C. slide type.
D.&W. non-arcing enclosed fuses protect the trans-
formers on both the primary and secondary sides.

For a local circuit, the two 60 k.w. single-phase
Stanley air-cooled transformers are also installed.  The
switchboard for these is similar to the one just de-
scribed, except that it consists of only two pancls.

POLE LINL.

From the fiont of the power house the line wires,

still lead-armored, pass through quarter-turn porcelain

F1G. €. — SPECIAL SWITCHBOARD FOR TIANDLING 10,000 H. P AT 12,500 VoLrs.

apart. In places where it is necessary they are im-
bedded in concrete.

The transmission wires, four on cach cross-arm, are
No. 00 medium drawn bare copper, 18 inches apart,
securely fastened to triple petticoat porcelain No. 1 Im-
perial insulators, tested to 30,000 volts. These are
screwed to oak pins, which are in turn fastened to the
crass-arm by a saddle bolt from below.  For protection
against lightning, there are three barbed wires grounded
at every pole the entire length, one on top of the pole,
the other twao at the outer ends of the upper cross-arm ;
all are mounted on glass insulators, these being used on
account of the lesser liability of fracturing the barbed
wire and thus producing a short circuit than when
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secured by ordinary staples. Besides these are two
hanks ot S.K.C. lightning arresters and choke coils at
four places on the line where it passes underground, as
well as at the power house. At such points there are
eight gaps between each line and the grouad, each gap
being for 2,000 volts.

From the power house the pole line crosses the Riche-
licu river below the dam, the poles being imbedded in
immense concrete piers, along the line of railway to the
new Victoria Jubilee bridge, over & mile long, spanning
the St. Lawrence. Here ic passes into two wooden
boxes, each containing one line, “situated outside the
guard rail.  Thence it again takes to the poles on the
company’s right-of-way to the Lachine Canal, which it
crosses in 31,7 steel tubes, two wires each, placed 6
feet below the botton of the_ canal, and theace 'to the

their fan blowers and bus bars similar to those used in
the power house previously described ; thence to the
transtormers, the voltage being there reduced to 2300,
the city pressure ; thence back to the switchboard to
what is called a transfer board, where the transformers
may be coupled in any combination desired without any
possible danger of short circuiting the line. The
method of doing this is to have the plugs of one polarity
slotted and keyed so as to connect with jacks of the
same polarity. The needed instruments, ammeters,
voltmeters, and ground detectors, all gluss encased,
are also situated on this switchboard.

There are twenty-four 200 k.w. single phase Stanley
transformers immersed in mineral vil and water cooled,
in three rows of eight each. Each transformer is en-
closed in a rectengular cast iron tank, in which a free

& A2 TAeanie T3 Y3 ' { Fic. 7.—~PoLg Line OVER RICHELIEU RIVER.

sub-station. The line loss is about 10 per cent. at full
load.

The hae tests on June 23th proved perfectly satisfac-
tory, not the slightest indication of a ground showing
on the line, the pressure on which, as stated before, is
12,000 volts divect from the machines, without any in-
terposition of transformers.

SUB-STATION,

The sub-station, situated on Prince street in the
premises occupied by the Royal Electric Company, is a
brick structure, the floor of which is several teet below
the surface, for reasons to be developed later.  This
building has thoroughly water-proof foundations, even
several feet above ground, on account of the tendency
of the St. Lawrence to overflow its banks in the spring
and produce a flood in the lower parts, though protected
by dykes as they are.

The lead-armored cables enter from below, pass to a
high tension switcliboard, the switches, air ducts with

circulation is obtained through coils of pipe, the supply
being obtained from the Lachine canal not far distant.
The Royal Electric Company has a perpetual grant of
water from this canal, obtained from the government,
and for this reason the sub-station was excavated decep,
so that the water would flow from the sub-station to
the transformers by gravity. This sub-station is only
one-third of the total output of the water plant, but
permits of enlargement by removing some of the bailers
used at present.

Each transformer is given a clear space free from
obstruction, while situated. directly in front is its
switchboard, consisting of high and low tension sides,
the switches on the former being of the bayonet-stick
type mounted on a white marble panel, and gach
separated by a heavy marble barrer to prevent arcs
from jumping across ; the switches on the low tension
side are of the S.K.C. slide type. Connected in the
secondary of cach transformer is a glass case ammeter
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indicating the load that ecach is carrying. The frame
work of these switchboards is of white oak well soaked
in asbestos paint and then crected and allowed to dry
for upwards ot ayear. It was then given two coats of
asbestos paint, atter which it is practically fireproof.
Each transformeris protected by D. & W. non-arcing
enclosed fuses on both primary and secondary sides.

Power and light are supplied from the same circuits,
the slight regulation being performed by hand at the
distributing board, the machines themselves having an
inherent regulation of 10 per cent. between no load and
full load. As each phase is the independent in two-phase
system, no method is needed to balance the loads on each
phase, except thatin order to obtain the full capacity
of the machine each phase must be fully loaded.

The entire electrical equipment and machinery of the

company, acted as chairman, In replying to the toast, Mr.
Davies expressed bis regret at the severance of his rela-
tionship, and referred to the kindness reccived at the hands of
manager of the company.

Capt. Thos. A. Brown, late of Montreal, but now engineer of
the Havana Street Railway, has been a victim of yellow fever,
but we are pleased to learn that the crisis has been passed and
that he is on the road to recovery.

Mr. D. M. Campbell, who has been for almost a decade fore-
man of the Ottawa Car Company’s works at Ottawa, was on
Christmas ¢ve made the receipient of a beautiful case of drafting
instruments by the employces undcer his superviston.

Mr. Alfred Fairbairn, of Montreal, has gone to Kingston,
Jamaica, to accept the position of comptroller of the West India
Street Railway Co.  Before his departure some of his friends in
Montreal presented him with a gold watch Jas a testimonial of
esteem,

Mr. J. A. Kammerer, local manager at Toronto forthe Royal

Fi1G. §—INTERIOR OF SUBSTATION IN MONTREAL.

above plant was furnished and installed by the Royal
Electric Co., ot Montreal. The heavy machine work
was done in their shops in that city, and the lighter
work and assembling at the power house at Richelicu.
The work is creditable to the Royal Electric Company.

PERSONAL.

Mr. B. R. Laird, of Amherst \. 5., has gone to Cuba, 10 sct up
the engines stuppend there by the Robb Eagincening Company.

Mr. Robert Q. Bovd reccm'l_v spent & short vacation in Tos
ronte, previous to going to NDenver, Col., where he has sccured a
position as manager of a large clectrical company. .

Qn December coth last Mr. Chas. A. Barton, manager at Peters
bore” of the Canzdian General Electric Co.. was married in To-
ronto to Misy MacDoaald, daughter of Mr. Randolph MacDonald.

Mr. E. M. Davics, clectrician, recently installed an clectric light
plant at Moatague Bridge, P.EL, for the Montague Electric
Light Co.  Before taking his departure he was tendered a compli-
mentary dinner, at which Mr. Geo. Wightman, president of the

Electric Co., of Moutreal, was I)rescntcd during the holidays with
a handsomely framed group of porirzits of the members of his
staff, an enlarged photo of himself occupying the place of honor
in the centre, and on cither side photos of the interior of the
Cataract Power Company's generating station at DeCew Falls.

Mr. F.C. Armstrong, wellknown throughoutCanadaasthe former
representative of the Canadian General Electric Co., spent the
holidays among his Canadian friends. Mr. Armstrong now occu-
pics the responsible position of manager of the commerdial depart-
ment of the well-known engineering firm of Dick, Kerr & Co.,
London, England, of which Mr. Rutherford, formerly chief engi-
neer of the Canadian General Electric Co., is now the gencral
manager. Mr. Rutherford is at presentin India in conncction
with some important project in which his firm are intcrested. Tt
is gratifying to be able thus to record the success achieved by
Canadians abroad.

The contract for lighting the strects of Dartmouth, N. S., by
clectricity expires in Junc next, and the council will shortly con-
sider the question of renewing the contract or installing a muni-
cipal plant.
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REGULATIONS CONCERNING ELECTRICAL
APPARATUS.

A commrrTeR of the British House of Commons ap-
pointed to enquire into certain dangerous trades made
a somewhat comprehensive report regarding the dangers
incidental to the operation of electrical generating
works. After describing the process of generating and
distributing electricity, the committee recommended that
the following regulations be adopted for the protection
of apparatus in stations where current is generated at a
pressure above 700 volts direct or 350 volts alternating :

1. The frames and bed plates of all generating machines shall
be efficiently connected to carth,

2, The rails fencing dynamos, or other generating machines,
shall be made of wood or other non-conducting material,

3. All terminals, collecting brushes, main connectors, parts of
dynamos, motors or other appliances, to which neither regulation
No. 6 nor No. 7 applies, shall be so placed, covered or fenced
with non-conducting matersials, that no person can touch accident-
ally, either with his body, clothing, or any conducting tool, two
parts diffecing from each other by an amount which constitutes a
high pressurc. This rule is to be read in connection with No. 4,

4. The floors of all places where it would be possible to make
connection with metal at high pressure shall be covered with an
insulating ma! of suitable material and kept in a state of efficient
insulation.

5. The material used for wiping or cleaning the commutator
strips or collector rings of dynamos, motors, or rotary converters
of any form shall be applicd by means of an insulating handlc.

6. Inswitchrooms and on the front of switchboards, the main
switches, main fuses, main terminals, omnibus bars, and all other
metallic parts shall be insulated or arranged in such manner as to
render it impossible for any person by accident or inadvertence to
toucl them.

7. The backs of all switchboards shall be kept closed, except
for the purpose of alterations or repairs. \When such work has to
be carried on cither at the back or at the front of switchboards,
the following regulations shall apply :

a. No person except a skilled clectrician, ora workman under
his personal and immediate supervision, shall be employed
when any part is at high pressure.

b. No extensive or serious repairs shall be executed upon metal
which is at high pressure.

¢. Where the alterations or rcpa.irs asc not of an extensive or
serious character, all metallic parts at high pressure shall be
covercd with an insulating cap or protected by some form
of insulating covering, only one part, or scveral at the same
pressure, to be exposed.

8. All switchboards erected after the application of these rules
shall have, at the back, a clear space of at lcast four feet. This
space shall not be utilized as a store room or lumher room, or be
obstructed in any manner.

9. Any person at work upon a cablec or portion of the mains
under high pressurc shall weas india rubber gloves on both hands,

10. Allacrial high pressure conductors in factories or workshops
shall cither be insulated over their entire length, and supported at
such frequent intervals, that, in the event of breakage, they shall
not come within reach at places where persons are liable 1o pass
or to be emplayed, or shall be so placed and arranged as to com-

ply with the requirements relating to such wires in sireets enjoined
by the Board of Trade.

11. The gloves shall be supplied by the occupicr, and it shall be
the duty of the manager to sec that they are in a proper statc of
repair, and are worn by the work-people.

12. No cxamunations, rcpairs, or alterations ncceasitating the
handling of mains, wires, machines, or other apparatus shall be
carricd on except in cases of urgent necessity while such parts
arc under high pressure, and all such work shall be done under
the personal supenasion of an clecincal engineer ot competeat
manager or forcman.

13- Where operations are being conducted upon mains from
which the current has been cut off, the switch shall be locked and
precautions taken that it shall not be unlocked except by the
person in charge of the station on his being satisficd that the
danger is at an end.

13. Every vesscl used for Jubsicating  purposcs shall be so con-
structed that it cannot act as a conductor between the hand and
anything touched.

15. Metal transformer boxes shall be efficiently connected to
carth, and 30 constructed that in the event of “running to frame™
the earth connection will not be broken by the removal of the fuse
box or any other part of the box.

16. Transformer cases, iron ladders, and all permanent metallic
parts contained within the transformer chamber, and not forming
part of the electric circut, shall be metallically connected to-
gether.

17. All holes in transformer cases, through which high pressure
conductors pass, shall be hined or bushed with suitable and effect-
ive non-conducting material.

18. All high pressure connections within a transformer chamber
shall be so protected with insulating material that it shall be im-
possible to touch them.

19. Switches which can be conveniently operated from the out-
side for cutting off both the high and low pressure connections of
the transformers shall be fitted in all transformer chambers erected
after the application of these rules, and in all existing chambers,
unless it is proved to the satisfaction of Her Majesty's chief in.
spector of factories that such an arrangement would be attended
by special difficulty.

20. Each post or support where series arc lighting is employed
shall be provided with means for completely disconnecting the arc
lamps from the mans, without disturbiag  the action of the other
lamps. °

DECISION AFFECTING LIGHTING FRANCHISE,

A MOST important judgment has becn handed out by the court
of appeal at Montreal. The decision was in regard to an action
for $20,000 damages brought by the Hull Electric Company
against the Ottawa Electric Company. The facts in the case are:
The Hull Electric Company got a charter in 1894 based on a
by-law of the city of Hull purporting to give to it the exclusive
right of supplying electric light, power and heat within the limits
of that corporation. At that time the Ottawa Electric Company
had been located in Hull, and doing business there, for six or
scven years under a privilege that it did not deem as exclusive.
The Hull company then set up the claim that the Ottawa com-
pany was doing business in that city contrary to its charter,
maintaining that it alone had the right to do business in Hull
When no attention was paid to this assumption, the Hull company
brought action for damages and to have it declared that it had an
exclusive privilege ; also to compel the Ottuwa company to take
down its electric system and ceasc to do business in Hull. The
Ottawa company pleaded in answer that the charter of the Hull
company was not exclusive, that it had a right to continue to
do business in Hull, and that it was not responsible in damages.
The Ottawa company also ponted out that it was not within the
power of the legislature of the province of Quebec, from which
the Hull company's franchise bad been obtained, to grant an ex-
clusive franchise to any company ; that the Dominion -parliament
alone had the power, under the B.N.A. act, to grant an exclusive
franchise of the kind in question. Judge Lavergne held that the
prowincial legislature of Quebece had no right to give an exclusive
franchise, and that conscquently the action of the Hull company
was unfounded. The case was dismisscd with costs agninst the
Hull company. From this judgment the Hull company appealed
to the Court of Revision at Montreal, there being on the bench Sic
Melborne Tait, Judge Pagnuclo and Judge Gill.  This court re-
versed the decision of Judge Lavergne. The Ottawa company then
i wurn appealed to the court of appeal in the same city, and judg-
ment, as has been stated, was rendered restoring Judge Laver-
gnes deasion.  Presiding were Sir Awexander Le Coste, Judge
Bosse, Judge Blanchet, Judge Hull and Judge Wuricll. There
were three partics to the action. The corporation of the
city of Hull took sides for the Ottawa company, and appeared,
through the medium of its legal representative, touphold the
posiion that it had not 1n fact granted an exclusive franchise and
never intended that the Hull company should have an exclusive
privilege.

It is probable that the latter will now carny the casc cither to
the supreme court o to the privy coundil. I thecourt of appeal’s
judgment is sustained the Hull council will be caabled to
cstablish a civic lighting system, which otherwise it will not have
power to do.

The Toronto Rubber Shoc Company, of Port Dalhiousie, Oat.,
arc installing in their ncw factory a 150 k.w. S.K.C. two phase
generator, with switchboard, and one 30 h.p. and onc 7 h.p.
S.K.C. two phascinduction motors. The entirc factory will be
lighted and operated by clectricity.
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A vouxnc man named Paulsen, son of a
wealthy lawyer of Copenhagen, Den-
mark, is said to have invented a phono-
graph, designed to be operated in conjunction with the
telephone, and which will record with a magnetic needle
the message delivered to the telephone. If desired the
phonograph can be disconnected from the telephone.
The method of operation of the new invention is thus
briefly described : **A very small magnetic needle,
which is influenced by the current of the telephone
wire, governs a steel ribbon which in turn runs over
two cylinders. These cylinders come in touch with the
magnetic needle and the work is done. 'While the in-
strument is operating and a person talks into the
telephone, the magnetism in the steel ribbon is in-
fluenced by the electric needle to such a degree that a
perfect message is recorded. At the receiving end it is
only necessary to let the steel ribbons pass later before
the electric needle and the current will then reproduce
the words sent over the wire. Just as soon as the
message has been heard, by passing a magnet over the
steel ribbon, the speech is wiped off immediately and
the instrument is ready to receive messages again.”
A company has been formed to introduce the invention
throughout the world.

Telophone and
Phcoograph.

I e e e e e =]

ENGINEERING, of London, in a recent
article, refers to the disturbance caused
at St. John’s College, Oxford, by strdy
currents emanating from dynamos in the building.
Reference is also made to the Toronto Observatory,
where the delicate recording mechanism was so serious-
ly affected by the current employed on the street
railway lines 700 feet distant, that removal to a new
location scveral miles east of the city became necessary.
In the construction of the new building the stone was
mechanically tested, blocks showing traces of iron
being rejected.  In the Cavendish laboratory at Cam-
bridge, even the hot water pipes are made of copper.
Notwithstanding every precaution, however, it is stated
that several of the prominent observatories, including
the national institution at Greenwich, are seriously
affected. The most certain remedy, although a costly
one, is that adopted by the Toronto Observatory. The
purpose of the Toronto Railway Co. to weld together
the ends ot the rails throughout their entire system,
should greatly lessen the escape to carth of return
currents and the destructive effects of the same.
Engincering suggests that a remedy may also be found
in the use of aluminum conductors, but of this we are
not sanguine, as aluminum is not well adapted for use
in cities, where the injury from earth currents is
greatest.

Destructive Bifects
of Barth Curmrents.

Exguiry roveals the fact that the
electrical industry in Canada shared to
the full in the prosperity and develop-
ment which characterized nearly every department of
commerce and industry during the year which has just
closed. The leading eclectrical manufacturing and
supply companies report that the volume of their busi-
ness for 18qq exceeded by upwards of 73 per cent. the
business done duting 1898, Moare than half of the
output of these companies was applied to the extension
and improvement of existing plants, the bulk of the
machinery sold being for lighting and power purposes.
Therc was but little new railway construction work

Electrical Progross
1in 18g9.
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done during the year, but considerable apparatus was
required for extensions and improvements to the street
railways in Toronto, Montreal and Winnipeg. Many
electric lighting companies took advantage ot the pros-
perous times to discard old type machinery and replace
the same with new apparatus of higher efliciency. In
most instances, larger units were installed and the old
type machines kept on the premises to be used as a
reserve in case of emergency. As a result of the
unusually large business doune, the stock ot the two lead-
ing manufacturing companies has risen fifty points dur-
ing the year, and further advances are predicted. The
workshops of the electrical manufacturing companies are
smd to be crowded with orders to such an extent that
no promise of delivery at a specified time can be made
and prices are firmly maintained. The outlook for the
new year is also very promising. On good authority
we learn that during this year nearly 100 miles of
electric railway will be built out of the city of Hamilton.
Canada can already boast of having in operation
the largest generators in the world, and to be the
home of some of the largest electrical enterprises in
the world, and there is reason for the belief that
the limit in this direction has not yet been reached.

THE construction of electric railways
through rural districts has brought
into prominence the question of what
conditions should govern the operation of these roads.
In the discussion of this question, opportunity has been
taken by certain public men to criticise rather severely
the operating methods adopted by street railway com-
panies. f The Toronto Railway Co., for instance, have
been condemned for what is claimed to be their neglect
in not providing an efficient fender, A criminal action
bas been taken by the Crown against the officers of the
company and the City Engineer, on account of the
killing of a person while crossing in a sleigh a street
intersection. ' The verdict of the Coroner’s jury states
that the fender in use was not the best available, and
that the speed of the car was so great as to be incon-
sistent with safety to life. That it is now possible to
obtain a more efficient fender than those in use the com-
pany admit, but they claim that the present fender was
the best that was available when it was introduced, and
that since having adopted it they have been endeavoring
to satisfy themselves as to the efficiency of the various
fenders on the market. ‘Tke question as to what fender
to adopt has been given much consideration by street
railway companies both in Canada and the United
States. A deputation of the Montreal Railway Com-
pany recently visited many of the leading cities in the
Eastern States for the purpose of investigating the
merits of the various fenders in use, and subsequently
recommended the adoption of the fender invented by
Mr. Geo. Sleeman, of Guelph. This fender is now
used by the Montreal, Winnipeg and Guelph street
railway companies, and has, we believe, been quite
effective in the prevention of fatal accidents. It has
been suggested that a government commission be
appointed to make un investigation and report as to
the most cfficient fender to be employed. This course
would no doubt meet with the approval of street rail-
way companies, who would not likely be slow to act
upon the recommendations made. It is being urged in
some quarters that a line of policy towards electric
railways, covering such points as rights of way on

Opposition to
Blectric Rajlways.

public thoroughfares, duration of Iranchises, fares,
connections with other roads, and similar matters,
should be declared by the government, and that a
commission or arbitration board should be appointed to
decide matters in dispute. No section of the com-
munity would welcome such a policy more heartily than
the railway companies, as ‘they would then know
exactly on what ground they stood. A point to be
guarded against, however, is the placing of such re-
strictions upon the operation of electric railways as would
retard their development. In this connection it might
not be amiss to point out to the clectric railway com-
panies the necessity of organization, to more effectually
preseant their just claims to the public authorities, and to
prevent the adoption of legislation based on erroneous
assumption.

Dr. Cunningham contributes to the
Death g‘l":‘c:mm" Electrical World a valuable treatise

giving a description of how electric
currents induce death in the lower animals, as well as
his observations regarding effect of such currents upon
the human body. Dr. Cunningham bhas devoted much
study to this subject, and has made exhaustive experi-
ments on dogs, with currents at more than 1,000 volts
pressure. To ascertain the effect, currents were passed
for various periods of time across the chest, through
the brain, and from the brain to the thighs. He found
that when the chest was transversed by a current for a
sufficient length of time the effect was the immediate
cessation of the heart action. The circulation of the
blood throughout the body ceased and the nerve cells of
the system died rapidly from the Jack of indispensable
blood. When the circuit included the heart and the
brain a combined effect was the result, the heart being
thrown into fibrillation and the blood supply to the
brain ceasing. Death is thus produced by disorganiz-
ing the action of the heart. Dr. Cunaingham is of the
opinion that artificial respiration, if applied at once,
would in the ‘majority of cases restore life, but that if
many seconds elapse the co-ordinate heart beat would
fail to reappear. He suggests that the required
stimulus might possibly be given by a high pressure
electric shock. This method of resusitation might be
employed on the lower animals, but it would require
considerable persuasion to induce the friends of a
person injured by an electric shock to apply asa re-
storative the agent which was responsible for his in-
jured condition. Dr. Cunningham is of the opinion
that electric currents act on the human body in the same
manner as they do on the canine race. Altogether, his
experiments are not favorable to resusitation in the event
of a shock from a high pressure current.

By the annual report of the Inland
Revenue Department of the Dominion
for the year ended June joth, 1899, we
are furnished with some particulars regarding the work-
ing of the Electric Light Inspection Act, authorized by
Parliament in the spring of 1894 and put into effect in
June of the foilowing year. There were registered
under the Act during last year 276 companies, who paid
in registration fees the sum of §4,170. These compan-
ies have in operation 10,960 arc lamps and 346,672 in-
candescent lamps, or, calculating that one arc is equal
to ten incandescents, a total capacity equal *o 656,200
incandescent lamps. Comparing these figures with the

RBlectric Light
Inspection.
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number of lamps in use three years ago, they show
a substantial growth of the clectric lighting industry.
During the year ended June 3oth last there were pre-
sented for inspection 5,762 electric light meters, of
which 5,566 were accepted as correct or as coming
within the limit of error permitted by law. There were
rejected 187 meters, but 134 of these were verified after
first rejection.  The fees charged for the inspection of
meters were $7,228.25, or about $1.35 per meter. It
will be observed that the revenue for the year from
registration and inspection fees reached a total of
$11,398.25. The expenses of inspection are given as
$4,007.02, leaving a balance of $7,391.23. There was
expended on standard instruments the sum of $2,-
625.67. These instruments, we presume, are in a
measure a permanent asset, and should not be charged
against the cxpenses of any particular year. But,
even after allowing a sum to cover the cost of these
instruments, it is shown that there was a net revenue
derived from the inspection of clectric light in the
year under review of $4,675.56. Clause 26 of the
Electric Light Inspection Act states that the fees shall
be regulated so that they will, as nearly as may be,
meet the cost of carrying the Act into effect. It ap-
parently was not the intention of the Act that its
operation should in any way increase the government
revenue. It would seem, therefore, that the time has
arrived when a reduction of the fees charged would
be in order. It is indeed a strange anomaly that the
electric lighting companies should be called upon to
carry a portion of the expense of the inspection of
gas and weights and measures. We observe that
while the fees for the inspection of electric light are
more than double the expenses, the revenue obtained
from gas companies is between one and two thousand
dollars less than the expenditure, while for the in-
spection of weights and measures the revenue for the
year was $48,453.95, against an expenditure of $63,-
643.31. The comparison is certainly not such as will
meet with the appraval of the electric lighting companies
of Canada.

MR. A. F. NASH.

As previously announced in the ELecTricaL News,
Mr. A. F. Nash, of Windsor, Ont., has been appointed
to succeed the late Mr. Williams as electric light and
gas inspector for the London district.  Mr. Nash was
born on June 22, 1833, in the town of Whitby, Ont.,
sccuring his first business experience with the firm of
Thompson, Smith & Son, lumber dealers, of Toronto.
From 1870 to 1876 he was employed in their Oswego
office. In January of the latter year he became
associated with his brother, Mr. C. H. Nash, who
during the previous season had erected the Stratford
gas works. e assisted in the construction of the
Napanee gas works, and subsequently accepted the
management of the Stratford gas works, being ap-
pointed secretary-treasurer of the company in July,
1877. Four years later he resigned this position and
removed to Windsor, where he held a similar position
until February, 1882, when he removed to St. Joseph,
Mo., and became secretary-treasurer of the St. Jo'seph
Gas Co.  1n April, 1887, he returned to Windsor to
become manager of the Windsor Gas Co.

During the summer of 1887 Mr. Nash installed an
arc light plant in conjunction with the gas works, which
he operated until December, 18go, when a municipal

plant having been installed by the city, he was com-
pelled to shut down his plant and dispose of it piece-
meal as opportunity presented. ‘This was his reward
for providing electric lighting for the city when that
industry was almost in its experimental stage. Mr.
Nash continued as manager of the gas company until
March, 1896, when, owing to a change of ownership,
he resigned his posltion. His next appointment was as
eleatric light and gas inspector for the London district,
the duties of which office he is well qualified to dis.
charge in the intetests both of the government and the
lighting companies.

QUESTIONS AND ANSWERS.

A sUBSCRIBER writes from a town in Western On-
tario as follows :—(1) ** I am in charge of the lighting
plant here and have worked myself into a small corner
with the series street lighting, but yet I beligve that |
am all right, but to make sure am bothering you.
There are installed and burning 56 street lamps, 32
c.p., and what are called 43 volt lamps, on two circuits.
One circuit has 27 lamps, the other 29 lamps, with a
booster. 1 want to add 10 more lamps—they are
scattered all over the two circuits—and at the same
time do away with the booster. The way I figured,
also where I made the mistake, was as follows : As-
suming my primary voltage at 1,000 volts and the
lamps each taking 45 volts, and 56 lamps already
burning, with the ten new ones make §6x10=06;
then in going over my lines outside, I found that 1
could divide them up into three circuits with very little
labor and expense, which would give me three circuits
containing 22 lamps each, 66+3=22, and 1,000 v. =
22 L. =35, which would allow me to divide that way,
and only leave 10 volts over. But upon considering
my plan | found that my primary voltage was nearer
1,150 than 1,000, for my secondary voltage is 113
volts. What I want to know is this—can 1 safely do
this yet—put 22 lamps in series, they being only 45
volt lamps, or will it just blow them all out of business?
They are the Buckeye lamp, and as they are running
give a poor light. 1 don’t think they are developing
their full candle power.” (2) *“I would also like to
ask some of your readers what they would consider a
fair consumption of coal for a plant consisting of a
boiler 60" x 14', well placed, burning mine run coal;
boiler feed ; a duplex steam pump feeding through a
heater capable of raising temperature from 50°to 190°
F.; engine 13x30, high pressure Wheclock (steam
pipe covered), running an alternator (inductor) 104
hours in two runs—first eight hours fires banked for
534 hours, then 214 hours run, and then fires banked
again for eight hours ; average load 17'3 amperes.

Axswer.—(1) This is a very simple problem. The
22 lamps would not have quite resistance enough to
keep current down to normal. It would be necessary
to put sufficient resistance into each circuit to equalize
them with the pressure. In practice it will be a simple
matter tc put one or two extra lamps on to cach circuit
and cut them out one at a time till the required current
was obtained. If there were then left more lamps in
cach circuit than were required outside, they could be
utilized to light the plant. This would be better than
wasting the current in a rheostat. (2) From three-
quarters to one ton per day, depending on quality of
coal and on a somcwhat varying load.
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A CANADIAN BOILER-MAKER,

Boiler-making, like its sister trade, engine-building, is a branch
of industry which has commanded the attention and study of some
of the most able men of the nincteenth century. The niature of the
duty that a boiler is designed 1o perform renders it imperative that
there should be identified with its construction artizans of recog-
mzed ability and skill.  As one who has attaed cenowa o Jhis
direction we introduce to readers of the ELgcrricat. News Mr.
J. Jo Main, of Toronto, who is well known in eagineering circles,

Born in one of the Channel Islands in the year 1852, Mr, Main
came to Canada with his parents when but a boy, obtaining his
carly education at public schools at Montreal and Barrie, At the
age of 13 he was apprenticed to learn the teade of a mechanical
enginecr, but disliking his position and the hours he was required

to wotk, namely, from 4 o'clock in the morning till g at night, he

decided to seck other employment.  He became apprenticed to
the boiler-making in the Northern Railway shops at Torouto, and
while thus engaged attended the Mechanics’ Institute night school,
where he recesved tuition in drawing and mathematics at the ex-
pease of Mr, Cumberland, managing director of the Northern
Railway Compaay, who had recognized him as a diligent and
fasthful employce.  After completing his apprenticeship Mr. Main
joined his father in taking contracts for points, crossings, etc., for
the narrow gauge railways, their shops being located just on the
site wherce the large clumuey of the Toronto Railway Company's
power house now stands.

Towards the close of the year 1850 the boiler-making trade be-
gan to improve, and Mr. Main en-
gaged asa journeyman with Dickey,

teen months he was induced to return to Canada and assume
charge of the new works of Inglis & Hunter about to be estab-
lished w Toronto. \While thus acting as superintendent, Mr.,
Main was also interested in the business, receiving o percentage
on sales. He remained with this firm--in the meantime changed
to John Inglis & Sons—unti) 1895,  To him the credit iy due of
constructing the first large Scotch marine type boilers built in
Canada, Tius was i the year 1892, They were 11 feet 2 wches
m diameter and 11 fect long.  They were first built in the shop,
then taken down and removed in picces to the boat in dry dock at
Port Dalhousie, and then put togetherin place, practically turning
the steamboat into a workshop.  Mr. Main also enjoys the dis-
tinction of building the largest number of marine boilers on the
lakes at the present time.

After working inccss:\mly for thirty years, Mr. Main de-
cided to take a holiday trip to Great Britain, but after having
secured his passage on the steamer Vancouver, he was prevented
from so doing through family illness.  Mr. Main was about
to cngage in the manufacture of boilers on his own account,
and bad seclected tools and site, but before arrangements
were finally completed the Polson Iron Works Company,

- of Toronto, made him such a liberal and satisfactory offer that he

engaged with them as supenntendent of their boiler works, In
the following year, 1896, in conjunction with Mr. James R. Aunett,
he purchased the right to manufacture in Causada the celebrated
Heine pateat safety water tube boiler.  He now occupies a dual
position, being superintendent of the Polson Boiler Works and
superintendent and treasurer of the Canadian Heine Safety Boiler
Company. The first contract secured by the latter company was
for one boiler of 250 h.p. and threc of 150 h.p. for the new muni-
cipal buildings in Toronto. The favor with which the Heine boiler
has been received in Canada may be understood by mentioning
some of the contracts secured by the
company. In addition to the above

Neil & Co., whose works were locat-
ed on Beverley street, Toronto. The
business of this firm was confined
largely to the building of boilers for
the o1l wells in western Ontario and
for saw-milling plants, the manufac-
ture of marine boilers being well
mgh controlled by Neil Curry, whose
works were on the Esplanade, The
marine hoilers of those days were of
the fire-box return tubular, Jow pres-
sure steam chimney type.

It is only when we compare the
primitine methods then employed
with the equipment of a modera boil-
cr-making plant of to-day that we
can appreciate to the full extent the
difficulties under which the artizan
labored in earlier days. Mr. Main
states that a boiler which thirty years
ago would require one year in which
to build could now be completed in
two months. The shops of Dickey,
Neil & Company were so small that
it was frequently found necessary to
remove one side of the shop in order
to get a boiler out.  Any kind of a
vuilding was considered as good
enough for a boiler shop. Anything
but a mud floor was unknown, and
in many cases there was little roof,
and the workman frequently had to

i
2,

oL contract, the following batternies of
: boilers have been installed : Temple
building, Taoronto, two boilers of 120
h.p, each ; Toronto Electric Light
Co., three of 260 h.p. ¢1ch and two
of g10 h.p. each, the latter being the
largest water tube boilers in Canada;
T. Eaton Co., Toronto, five of 150
h.p. each; Gutta Percha Rubber
Co., Toronto, one of 260 h.p.; Mac-
donald Rolling Mills Co., for utiliz-
ing waste heat from blast furnace,
one of 100 h.p.: Asyfum for Iusane,
New Westminster, B.C., three of 6o
h.p. each ; Massey-Harris Co., To-
ronto, three of z00 h.p. each; Do-
minjon Radiator Co., Toronto, one
of 130 h.p.; Truth Publishing Co.,
Toronto, onc of 150 h.p.; new La.
Presse building, Montreal, two of 150
h.p. each ; Central Prison, Toronto,
one of 150 h.p.; Asylum for Idiots,
Orillia, two of 150 h,p.; Crow’s Nest
Coal Co., Fernie, B.C., onc of 200
h.p.; Lever Bros., Toronto, two of
260 h.p, cach. These contracis re-
present a consideration of S$i100,-
0oo, 2 business for three years of
which, a new firm may justly fecl
proud.
Since assuming the superintend-
ency of the Polson Boiler Works,

shovel the snow off his work and
tools on winter mornings. The driil-
ing of holes in boiler plate was re-
garded as an impossibility. When.
cver they could not be punched with & punching machme they
were cut with the hammer and chisel.  The chief qualification of
a boilee-maker consisted in his ability to cut a large number of
holes in a day.

Mr. Main remained with Dickey, Neil & Co. tor two years, then
went to the United States for a similar period, working as jouts
neyman in Titusville, Oil City and Pittsburg on boilers for oil wells
and stills. It was there that he gained valuable experience in
doing rapid work., Recturaing to Toronto in 1874, he eagaged
with Irwin & Marshall, who conducted boiler and engine works
on the Esplanade, between Jarvis and George streets.  While
thus employed he had the honor of building the first steel boilers
built in Toronto, while but comparitively few had previously been
built on the Continent. These boilers were 6 feet 4 inches in
diameter and 16 feet long, and were then considered cxceedingly
large. They are still in service at the Toronto Waterworks,
While with this fiem Mr. Main also built boilers for the Toranto
Umversity,  These were made of Swedish iron, but wnvestigation
proved that it was practically the same class of material as the
steel used in the boilers for the Toronto Waterworks, and which
was furnished by the Ous Steel Company, of Cleveland, Ohic.

In the spring of 1876 the subject of our sketch went to Erie
City, Pa., in the capacity of foreman for the Eric City Iron Works.
[t was therce his privilege to operate one of the first flanging ma-
chines built in the country.  Flanging, it might be explaived, is
one of the most important branches of boiler-making, and Mr,
Main had obtaned a repmation for rapudity and cfficiency in this
direction.  In 1857 he returned to Canada, cogaging with Inglis
& Hunter, machinists amd boiler makers, of Guelph, as forcman.
There he remuned until 880, when hie again returned lo Eric
City, sccuring a more lucrative position. After a period of six-

MRg. J. J. Mam,

Ae. Maw has made many im-
provements in the plant. He was
the first to introduce in Canada
pneumatic machines for  drilling,
corking and rivetting boilers, and he has to-day at the Polson
woarks i complete pncumatic as well as hydravlic plant. e was
also the first to build in Canada large digestors for sulphite pulp
millg, having just completed three for the Riordan Pulp Co., of
Hawkesbury, Ont.  Each digestor is 13 ft. 6 inches in diameter,
38 feet high, and they are known as cleven ton digestors, being
capable of making cleven tons of pulp each charge. They are
made of 13y” steel plute, with 134” butt straps. A special press
for forming the ends, which are elliptical in shape, was built by
the Polson Company. It has a capacity of 100 tons, and cost
about S10,000. One of Mr. Main's ingenious inventions is a
furnacc for heating the plate. It uses crude oil and compressed
air, andiy in the form of a large oven about 12 feet square.  This
press and furnace is also used for flanging and pressing large
marine boiler heads, .

As a boiler-maker Mt. Main is recognized as having few com-
peers. It is said of him that duriag his carcer lie has turaed out
a greater number of tradesmen qualified to fill the position of
forcmen than any other boiler-maker in the Dominion.  Many of
his apprentices ate now occupying responsible positions of this
character.  The secret of his success in this repect probibly lies
in his willinganess and desire to impart information. This char-
acteristic is i striking contrast with the policy pursued generally
in carlicr days and by some at the present time.

Mr. Main possesses an individuality that commands attention.
He is popular with all who have his acquaintiuce or friendship,
and many persons can testify of assistance in their work received
at his hands. He is a man of broad mind, sound judgment
and keen perceplion—qualitics which go a long way to make a
successful business man. In private life he is also much re-
spected.
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CHANGING THE TRANSFORMER VOLTAGE.

A CORRESFONDERT of the American Electrician asks the follow-
iy question : Flow can | change i go-vol transformer so that 1
can rase the voltage from go volls to 100 volts, i.e.y so that I can
make a stepoup transformer which will ranse the voltage from a
go-vult circuit 1o a roo-volt circuit.

The answer given is as follows : 1f the transformer you wish to
chanye is itted with two secondary coils wineh can be connected
cither in parallel for go volts or in series for 100 volts, it is w very
sumple matter to use them to tansform from 50 volls 10 100 volts
without rewinding the transformer at all,  This can be done by
connectng the two secoendiaries in series for 100 volts and bring-
ing out the nuddle point or common connection between the two
cotls ; the go-volt aircunit should then be connected between this
middle pont and one of the outside wires, and the 1oo.volt circunt
can be taken off from the outside wires. The transformer will
then be capable of transforming its rated load from 50 to 100 volts,

OIS . " . hd
even though balt its wiring space, vize, that occupied by the

primary, is wlle.  For instance, if the transformer s rated at 1
kilowatt st will transform 1 k.w. from 50 volts to 100 volts or from
too volty to 30 volis without overhicaung.  1f, however, the trans-
former is designed to give only one voliage in the secondary, a
different means must be adopted. I this voltage is 100 volts, the
simplest means i to find i possible the middle turn of the
secondary winding and tap ths out for a go-volt terminal, con-
necting up the instrament i« descrbed above, 1t the transformer
s only wound for 5o volis, the pnmary  coils should be removed
and another coily an exact duplicate of the secondary, i.e., with
the same number of tuens of the same size of wire, should be put
on in place of the primary,  These two coils should be connect-d
in ~eries and the 30 and 100.volt circuits connected to them, as
In this case a wransformer rated at ¢ kow.
would be able to transform 2 kow. In all cases the so-volt and
100-volt circuits should be electrically connected to cach other,
but this is, as a rule, no disadvantage in such low tensions.

descnbed abmve.

INCANDESCENT ELECTRIC LAMPS.

AN important guestion in connection with the operation of clec
e lighting plants is that of the value and efliciency of various
forms of incandescent Lamps, and a valuable discussion of the
relation between power consumed and tununation furmshed forms
the subject of a paper by Inspector loch, m a recent issue of
Glaser's Annalen.

The otdinary lite of an incandescent lamp is placed at 8o0 to
1,000 hours, but this extreme duration of the filament is by no
means the measure of ws illummating usefuiness,  The real point
at ssue s the mauntenance of uniform illuminating power, In
some nstanees lamps reach alife ot 1,009 hours only with a great
duninution i bathandy, while in others a useful life of 3,000 to
4,000 hours has been attained,

As o rule those lamps which yicld a brilliant light at first for a
given consumption of electrical energy show also a more rapid
tathog off w bnghuwess than those which start with a weaher light.

With the falling off in illuminating power there appears also an
werease in the vonsumption of electrical eneegy.  An average
consumption for a new lamp is from 2 to § watts per Hefner candle
while this mav increase to g watts per candle before the lamp fails,

There 38, however, a great differeace ia diffesent Lanps, even of
the same makers. Lamps rated at 16 candles are found to vary
between 10 and 3o candles, while 25 candle lamps may range from
15 to 30 candles A maodenate increase in pressure makes a
marked increase in briflancy, and bence Siemens & Halske stipu-
late for a variation i pressure of got more than 2 per cent. ecither
way from the normal ratng of tha laqips, i e., for a 10 candle
tamp at t1o vols the pressare should act exceed 112 volts nor fall
below o8 volts,

In order 1o investigate the subject tully, Herr Loch conducted
a senes of expeaments upon a number of mcandescent lamps,
noting both the hle and duration ot botbaney as well as the con-
sumption of eledtieal ~nergy, the results beang plotted o the form
of cunves. The lamps for the tests were turnished by the makers
w accordance waith certam specifications, with the intention of
seoutings s nearh as posable, articles of normal character,
Each lanp was reguired to be tested, aad it stipulated that during
the fiest tnenty -oar hours the dlunanating power should not vary
moete than o pet cente cither wav from the normal, while ¢ach
Tarp was abso oblized o stand o run at pressure 2 per cent. above
and below the soraial nating without showingg injury.  The normal
Comaumption of energy was required to fall between the limits 2, 5
and 3.3 watts per candle, and the ilhnpin;uing power must not fall

more than 15 per cent. during the first 480 hours. At the end of
this period it was also required that the consumption of electrical
encrgy should not have increased more than 20 per ceut. over
that required at the beginning.

The recordy of the tests are given very (lly in the article
referred to, both graphically and in tabular form, and to the
original publication the reader must be referred, The general
conclusions, however, were altogether clear, and can readily be
summed up.

The tests, as indicated above, were made for twenty-four hours
in order to enable the preliminary measureanents to be made, after
which the 480 hour trial followed, and such lamps as survived
were then continued on trial until a total gbo hours had been com-
pleted.

The general result of the investigation showed that the con-
sumption of electrical energy continued about the same per lamp
throughout the entire test, having fallen off but slightly at the
termination of goo hours, but the illumioating power diminished
steadily dwing the same time, so that the power per candle in.
creased materially § in one case the energy per candle increa ng
from 2.45 walts to 6.75 watts, the candle power having fallen from
24 to 8 during the run of 960 hours.

These evidences of deterioration in incandescent electeic lamps
correspond to a great extent to those which have been noted in
connection with incandescent mantles for gas limps. A similar
falling-off in illuminating power is observed, while the consump-
tion of gas remains the same and hence the efficiency is reduced.
It is evidently in the interests of economy 1o observe the perform-
ance of both kinds of lamps and replace them before the waste
becomes excessive.—Engineering Magazine.

INVENTION OF COMBINED GAS AND STEAM
ENGINE CLAIMED.

THE problem of the transformation of heat into mechanical
energy in an economical manner has been a perplexing one since
the advent of mechanical power. Professor V. H. Emerson,
mechanical and civil engineer, an American citizen at present
residing in Ottawa, Ont,, who bhas established a reputation in
Canada through his revent discovery of a process for the con-
version of sawdust and sawmill refuse into calcium carbide for
the production of acetylene gas, claims to have taken very im-
poriant steps in solving the problem, and he has in operation a
powerful and compact machine which he terms a hydro-electric
motor, inasmuch as the motor is composed of a number of
clements, in which water and electricity forin prominent parts.
In respect to his new discovery, Professor Erherson, when
questioned, said :

I cannot go into the structural details conceming the motor,
as I have not yet secured patents. I have designed the machine
for operating my carbonizing machinery, of which I expect 0
install plants throughkout the country. The molor may be used
for many other purposes, such as operating street cars, boats,
supplying electric light or pumping water for private residences,
and as a motive power for vehicles; in fact, in any place where a
powerful motor of light weight is required. A 10 horse power
motor, as constructed for a carriage or boat, would not exceed
125 pounds in weight, and the two horse power machine I now
have in operation weighs 46 pounds, but in this 1 have not
attempted to reduce the weight. The motor operates at a
moment’s notice by connecting a lever with a key, which puts an
clectric battery in circuit, and it is as easily controlled as a steam
engine; in fact, when once started, requires no further attention.

« The principle upon which my motor operates is equivalent to
building a fire directly in a vessel of water ; the water, taking up
the entire heat, becomes expanded into steam, and thus produces
mochanical energy by so doing. The hot gases escaping from
the smokestack of a steam boiler or the high temperature of the
exhaust of a gas eagine is entirely obviated by my system of
motor, and it will exceed in point of economy more than 50 per
cent. of the best steam engine practice.

¢ In order that the operation may be more thoroughly under-
stood, I may state that atmospheric air is charged with car-
bonaceous matter.  This mixture is ignited by an clectric current,
producing expansion and a hugh temperature. At this instant it
is brought into contact with water, broken into minute propor-
tions, the water being converted into vapor instantancously,
which reduces the temperature and increases the pressure, which
acts upon a piston and is converted into mechanical power.  The
whole operation is automatic and continuous, and we have
practically a stcam engine without a boiler or exhaust stcam.”
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It is rumored that the Bell Telephone Company will enter suit
against certiin local manufacturers of ‘phones on the ground of
patent infringements.

The Royal Electric Company have lost the work they were
tendoring for at the Paris Exhibition, it being given to a Parisian
company for some three thousand dollars less,

Ottawa peopleare discussing the question whether carbide works
are or are not dangerous.  The burned victims of the explosion
the other day would seem to be exhibits of the aflirmative side,—
Gazette.

To give an alarm when the speed of motor cars is oo wreat a
small dynamo is used to generate power, with an armature set to
tespond at a predetermined speed of the dynamo, nnging an
clectric bell as soon as the abunormal speed is reached.  Lx-
change.

The Montreal Electric Company report the sale of a 55 kiw.
multipolar Crocker-Wheeler generator to the Mechants Cotton
Company for lighting purposes.  This displaces two small umts
inold mill.  An 18 station Eco Watchmans magneto ume de-
tector will be installed in the mill by the above compa s .

Some very nice decorating has been done in this city with elec-
tric incandescent famps, notably at the Royal Victoria Hospital
(indoors), where the arrangement was under the supervision of
their chief resident engineer, Mr. Bowden, on whom it reflects
great credit. This was on the occaswon of their wsual Xmas
festivities.

In the case of the Qaebec Railway, Light & Power Company
vs. the Jacques Carticr Water Power Company, for $23,000
damages, and the issue of a  writ of prohibition, the defence have
filed their statement of defence at Quebece, in which they claim
that the action is not instituted on good faith, but simply to
harass, molest and annoy defendants in their work.

The open winter season so far has been a perfect ¢ picnic ™ for
water power companies.  \s both the large Montreal concerns
arce npw on that basis (admitted both have steam reserve), the
preseat winter, when it gets properly to work, will have the de-
ciding of a great part of next spring’s contracts. fhe one who
has Jeast trouble, or gets out of it the quickest, thus providing
the most constant service, will be sure to be the favorite.

A discontinuance has been filed of the suit of the Royal Electric
Company against the Chambly Power Company and «ertam di-
rectors thereof.  This action arose out of a dispute in which the
transfer of certain stock and the legality of acts of the directors
of the Chambly Company was called in question. It caused con-
siderable excitement in stock exchange and business circles.
Efforts to effect a settlement were eventually brought to an issue.

The various correspondence schools in the neighbonng republic
have been actively canvassing in Montreal of late, and have done
good business, one in particular reaping a regular harvest of
students. If some of these would so arrange their electrical
course as to climimnate the dry mathematics and prelimmarnies and
get right at electricuy, they would capture a lot of former college
students now in employment. It is to be remembered that when
these went through college they had not in their time the practicay
course provided to-day, and were thoroughly ¢ grounded” in
mathematics, etc., ‘‘ad nauseam,’” for over three years of a prob-
able four year course, consequently they look with awe at baving
to digest these over aga before getung the food  for winch they
hunger.

The McCarthy Brewery Company, of Prescott, Qnt,, arein-
stalling a lighting system a their brewery at Prescott, using the
Canadian General Electric Company’s apparatus,

The British Columbia Electric Ralway Company have just -
stalled in their new power house i new engine manufactured by
the Lauric Engine Compiny, of Montreal.  The diamefer of the
high pressure cylinders is 20 inches and that of the low pressure
4o inches, the stroke being 42 inches.  The company are also in-
stalling one 500 k.w. generator of the direct connected type for
steeet railway work, furnished by the Canadian General Electric
Company, as well as & lighting machine from the Westinghouse
Company, of Pittsburg.
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THE INVENTOR OF WIRELESS
TELEGRAPHY.

A LieTurE was recently delivered at the Canadign
Institute, in Toronto, by Mr. C. A. Chant, lecturer on
Physics at the University of Toronto, the subject being
* Wireless  Telegraphy.”  Mr, Chant claimed that
Marconi is not entitled to, and, indeed, has never
claimed the glory which has accrued to him in popular
report. Long before Marconi’s time the ideas which he
has since worked out were well known among investi-
gatars.  Farraday was the first to direct scientific
thought along the path which has led to present results.
After him came Lodge, Maxwell, and a number of
others, each contributing his quota to the sum of know-
ledge on the subject.  Mr. Chant illustrated the various
steps in the progress of knowledge by a number of in-
teresting eclectrical experiments. The chief merit of
Marconi, he says, lies in the idea of stringing a wire to
a high mast, thus greatly increasing the distance over
which the system can be operated. Previously the
great difficulty in using it over long distances was that
where the current encountered any obstacle, such as was
presented by the curvature of the earth, it was sure to
be dissipated. The high mast, with the attached wire,
obviates this to some extent.

In making the wireless current of practical value,
Marconi has been greatly aided by Mr. Preece, superin-
tendent of the telegraph system in England, without
whose energy the whole thing might still have remained
in the theoretical stage. Mr. Chant expressed doubts
as to whether it would ever be possitle to send messages
in this way across the ocean, although, as he pointed
out, it is necessary to speak with much caution of any-
thing relating to the advance of electrical science.

As to its use in war, he explained that one great
difficulty is that no method has yet been devised of
keeping messages secret. The current radiates in all
directions, and can be read by anybody who is provided
with suitable instruments.
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THE G.N.W. TELEGRAPH CO.

AN unusual amount of construction work was done
during 1899 by the Great North-Western Telegraph
Company. A considerable portion of this work was
made pecessary by the great sleet storm of January,
18g9. The systems in Hamilton, St. Catbarines, Strat-
ford, St. Marys, and other towns in western Ontario
have been re-constructed, also 83 miles of line between
Windsor and Glencoe. Considerable extensions were
constructed in Manitoba following extensions of the
Northern Pacific Railway, and, in addition, existing
lines have been greatly improved.  Upwards of 8o miles
of new line have been built during the year on the line
of the Great Notthern Railway now in process of con-
struction between Hawkesbury, Ont., and the city of
Quebec. There remains about an egual amount of
construction to be carried ont.  The volume of business
done by the company during the year was largely in
excess of any previous years in recent times, and the
outlook is regarded as most satisfactory,

The New Brunswick Telephone Company will run & wire from
Chatham to Fredericton,
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ENGINEERING = MECHANICS
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HAMILTON STATIONARY ENGINEERS.

Tug Hamilton branch of the Canadian Association of Stationary
Engincers hield its monthly educational meeting on Tuesday, De-
cember 19th,  Another of the series of papers on mathematics
was read by Mr. C. R, T, Fessenden, the subject being ** Signs
and Symbols Used in Formulas.”

In opening, it was stated that the modern engineer found it
necessary to be almost constantly using rules in connection with
his work. Hesaid: A formulaie merely a short way of expressing
a rule by means of letters or signs, and arcanges the rule in such
@ wity that by merely writing the quantities, represented in the
formulis by letters, in place of these letters, we have only to per-
form the indicated operations to obtain vur answer. In working
out these rules we add, subtract, multiply and divide, find power
and roots, and in the formula we ndicate the operations by the
following signs : The plus sign shows that the expressions be-
tween which it is placed are to be added, as 4 + 2, meaning the
sum of ¢4 and 2, and A+ B would mean the sum of the quantities
for which A and R stand.  The minug sign between «wo expres-
sions indicates that the second is to be taken away or subtracted
from the fiest 5 in A - B the quantity for which B stands is sube
tracted from that for which A stands. The multiplication sign
shows that the quantities are to be mulyplied together, A xB or
A B meaning that the quanitics represented by the letiers are to
be multiplied.  Letters written together as above, A B, with no
sign between them, are to be multiplied, the sign being omitted
for convenience.  The dividing sign indicates the first quantity
divided by the second, as 3 + 2 means g divided by 25 4f2 and §
also read 4 divided by 2, the quantity to the left or above beinig

A-B, A/Band A all mean

B
quantity represented by A divided by that represented by B.

The power to which a number or quantity is to be raised is
shown by placing a small number above and to the right of that
number or quantity ; thus §* means 5 cubed, and means the
product of 5 taken three times as a factor, §x5x5. A? means
the value of A multiplied by itself; thus Ax A, The radix shows
the 100t of a number used alone, and means the square root.  Any
other root is shown by the number placed in the V of the sign.

These signs have also further use in particular cases ; the signs
( + Yand (- ) scparate expressions, and all quantities and opera-
tions between these lines, should be performed hefore the value of
the expression is added or subtracted. The sigas (x)and (%)
connect only the quantities on each side of them,

There are also other symbals used to shorten work by indicating
the same operation on a number of quantities. These are gener-
ally called brackets, and all quantities and operations enclosed in
them must be simplified or performed before proceeding. A num-
ber is sometimes written against the outside of a bracket, in
which case the sign of multiplication is always understood. We
have also the sign =, meaning equal to, and shows that the two
quantitics have the same value.

Farmulas are gencrally given in the shape of an equation ; that
iz, certain letters and operations cqual some other letter.  Below
the formula is written that for which cach letter stands ; so, in
order to work a formula, we take the quantity represented by a
letter and place it in that letter’s position in the formula, thea per-
form the operation indicated, and the result obtained represents
the other side of the equation or formula.  Example :—

PLAN

> 2 Hp
33,000 ”

LR

divided by that to the right or below,

H.P. formnla Take a 13" x 3o, running 7
rev. per minute.  Mean ef-
fective pressure is average
pressure throughout stroke
:\bs‘ found by planimeter, 50
1bs.

s Area of piston.

P . Mcan effective pressure.
1. Stroke in feet.
N - Number of stroke - 2 revolutions per nunute,

50= 153 4§~ 150
33,000

Substitute = oo HyP.
A1gF 585
L -y feet.
N-s322130.

153 M. nearly.

Refore the mecting closed a hearty vote of thanks was tendered

Mr. Fessenden for the excellence of his paper and for the imelli-
gent and satisfactory manner in which he had explained the sub-
ject to the members,

It was announced that the subject for next month’s meeting
would be a paper on friction. ‘

PUMPING MACHINERY.*
By C. E. Morcan.

PrruAps the engincer in his varied experience with machinery
has given but little thought to the important work that a steam
pump is called upon to perform in connection with his boiler plant,
I would commence by stating that althoughit is possible to feed a
boiler with other appliances, the steam pump undoubtedly is the
best, all round, commercial article.

I do not proposc to enter into the question of economy of the
steam pump as compared with other meauns of feeding boilers, such
as injectors and power pumps ; these no doubt have their uses as
auxiliaries, and perhaps in some cases it is advantageous to use
a power pump where the engine or prime mover is constantly run-
ing, as by so doing the water is pumped practically with the
cconomy of the engine. A boiler feed pump is called upon fre-
quently to handle water at various degrees of temperature, and
this being the case, certain mechanical features in connection with
its construction have to bs considered. For instance, in bandling
water at normal temperature, say 70 degrees, the ordinary inside
plunger type of pump is perhaps all that is desired, whereas should
the water reach a temperature of 212 degrees the conditions are
different, inasmuch as the temperature of the feed water expands
all working parts of the pump and ‘t becomes necessary to have
the mackine so arranged that.the water piston can be adjusted to
mect these conditions. This featurcis easily taken care of by
using a special boiler feed pump, so constructed that its plungers
are cxternally packed.  This enables the engincer to immediate-
ly discern any leak which may have taken place andto satisfy
himself that the pump is fully efficient at every stroke.

Some engincers have raised the objection to a certain amount of
friction which is sct up by the external adjustment of the plungers,
but if the machine is properly made with deep well fitting neck
bushes and glands, this feature is not of very much consideration, as
under absolute test the friction set up is a very small percentage.

Difficulty is often experienced when pumps are working on very
hot water, but in cases that have come under my own notice, I
have usually found that the trouble has arisen by the machine
being placed in a position where it would practically have to raise
the water by suction, while, in place of this, it should gravitate, as
the formation of a vacuum in pump would be immediately filled
by the vapor from the hot water and would consequently interfere
with the proper working of the machine. It is also very import-
ant to have valves of proper materials for handling water at high
temperatures. Machines are frequently condemned when really
the working parts areat fault,

In steam plants it sometimes happens that in feeding boilers the
pumps used are much too small for the work required. In making
a choice of a steam pump for feeding boilers it is well to have it of
sufficient size so that it will do its work easily. For pumps having
4" stroke it is possible to run them to 150 strokes per minvte; 6°
stroke, 130 3 8 stroke, 120 3 12" stroke, 100 16” stroke, 85 ;18"
stroke, 80. You will note that these are maximum speeds, and
for boiler feeding purposes the machine should operate at about
one-fourth of the above speeds. In estimating the capacity of
the boiier feed pump the following formulx is used ¢

H. Px30x28
Speed in inches x 6o

= Area of single cylinder.

This is for a single cylinder piston pump. Of course for a du-
plex it won!d be one half this and for a triplex so much.

In very large stecam plants the compounding of boiler feed pumps
is possibly a move in the right dircction, resulting in a considerably
more cconomical consumption of steam. It is very probable that a
compound steam boiler fecd pump will shortly be introduced which
will not be very much more expensive than the ordinary high pres-
surcmachine and would certainly bewell worththe differeaceincost.
We have machines of this class operating to-day, with very good

* Paper read by C. E. Morgan, of the Northey M(g. Co., before Toronto No. t

Canaduan Assoaation of Stationary Esgincers.
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results.  These compound pumps are made of cither the single or
duplex type ; some engineers preferring the duplex machine and
others favaring the single.  So faras economy is concerned, possi-
bly thesingle pumpis most economical, as there are less clearance
spacesto be filled and consequently a more economical use of steani.,

Another feature which the single pump possesses over the du-
plex is that in its length of stroke it is uniform, while the duplex
pump invasiably short strokeson cither side, which further in-
crenses waste in the use of steam.  The duplex pump, however,
is perfectly positive in its steam end, while the single pump has
been known to give some trouble in this respect. But this is
usually due to the inferior construction of the automatic valve
gear. There in no good reason why a steam thrown piston valve
should not be eaually as positive in its operation as the positively
moved one if the ports, both steam and exhaust, are properly
proportioned and made strictly to templates.

I think the field of boiler feed pumps has been pretty well
covered, and I will, for a few minutes, take up the condenser
question.

The question of economy is being studied more closely to-day
than was the case some few ycars ago, and manufacturers are
asking for the most economical steam plant that can be installed.
In order to achieve these results, condensing engines of different
styles are being called for, and independent condensers of many
‘ypes arc_being made to-day—the horizontal single and duplex
form, and tiae vertical single and double acting duplex or twin
type, or the rotative type. The choice of any one of these con-
densers is regulated by the size of the plant, and for ordinary
small plants passibly the horizontal single type of condenser is
the cheapest,  When large units, however, have to be considered
the most cfticient and economical type of air pump and condenser
should be installed.

Undoubtedly the most efficient type of air pump to-day is the
single acting vertical, its high efficiency being due to the fact
that all clearance spaces can be practically dispensed with, and
being of the single acting type, the velocity of flow is not checked
by diversion. Being provided with foot and bucket valves, and
these valves always covéred with water, there is very little
clearance space. .

The lack of efficiency in the double acting horizontal or vertical
type of pump is largely due to the reverse of some of the above
conditions, as, by the failure of the valves in closing and also a
large space between the suction and delivery valves. The speed
at which air pumps can be operated depends upon the valve area
which they contain.  This, in a great many cases, is very much
contracted, and accounts for the unpleasant noise which air
pumps are sonetimes known to make on board steamers.  If this
valve area could be increased the pump would work somewhat
quieter.

Beyond doubt the most economical style of aic pump is the
rotative vertical type, as it enables you to use steam expansively.
Its first cost, however, is very much greater than the direct
acting vertical type, and on account of its rolative action it is
considerably more expensive to maintain. I think it is possible
to construct an air pump of a design which will allow of the valve
area being very largely increased and consequently a higher
speed made practicable. This experiment is at present under
test, ond we have cvery reason to believe it will prove of great
commercial value.

For the practical engincer, perhaps a rule which is used for the
proportioning of an independent air pump and condenser for cer-
tain sized engines would be well to remember.  The data which
is required before being able to estimate, is the class of cugine
which is being used, the pressure of steam supplied the engine,
point of cut-off, and the number of revolutions, or piston feet travel,
per minute. By referring (o our list on page 69 of our catalogue,
you will find the maximum steam that certain sized air pumps are
capable of condensing per hour.  This, of course, is based on an
assumption that the injection water is supplied at a temperature
of from 60 to 70 degrees.

I have not thought it well to occupy your time with any other
class of pumping machinery but what we are familiar with, and
may say that the pumps which are used for mining, pumps
that are used in pulp and paper mills, and the triplex power pump,
and special pumps for special purposes, have not been touched
upon in this paper.

We shall, however, at a future date, be glad to take up this mat-
ter and refer to some of the uses which pumps are put to in the
many manufacturing industries throughout the country.

WATER FEED REGULATOR FOR BOILERS.

MRg. W. H. Tobey, of Tupperville, Ont., has been granted a
patent in Canada for a water feed regulator for boilers, as shown
in the accompanying illustration, for which he makesthe following
claim ¢ TLe combination with a boiler, having a water inlet supply
pipe and a valve located in said supply pipe to regulate the pas.
sage of water into said boiler, of a float mounted to have a vertical

WATER FEED REGULATOR rOR BOILERS.

movement within said boiler, a pinion mounted to have an operat-
ive conncction with said float, whereby a vertical movement of
said float will impart a rotary movement to said pinion, and con-
nections operatively connected to said pinion and the handle of
said valve, whereby the movement of said pinion will serve to im-
part an oscillatory movement to said handle, substantially as
described.

REPAIRING AN ENGINE.

A¥ interesting repair job undertaken at the Corliss shops at
Providence is shown in the accompanying illustration from® Power.
An engine, probably from an overdose of water, had knocked out
the cylinder head, carrying with it a portion of the flange and of
the steam valve bonnet as shown in the left-hand sketch.  The
broken metal was planed away along the central lines (min no) of
the valves and cylinder bores and a casting made to replace the

O |10

REPAIRING AN ENGINE.

missing section now regular in shape. Fourtcen collar studs
were put in the ead as shown (x), faur of which passed through
the port.  The joint was made of copper.  Afier the patch was in
place the cap (B) was put on and the valve chamber rebored.
Links were shrunk on C to make the joiat on the planc (no).
The cngine is now running regularly and giving no trouble.

‘The Toronto offices of The Royal Electric Company have been
removed from No. 36 and 38 York street <o No. 76 King strect
west.  This move was rendered necessary owing 1o the buildings
occupicd on York street being sold to the WV, L. Johnson Company,
who purpose erecting a large building on the site for the manu-
facture of clothing. The new offices ot the Royal Electric Com.
pany at 76 King street west are commodious and a decided im
provement over the old location.
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ELEGTRIC RAILWAY DEPARRTMENT.

STREET CAR CONTROLLING DEVICE.

Mz, Duncan McDonald, superintendent of the Mon.
treal Steeet Railway, has invented a device by which e
hopes to prevent the too sudden starting of street cars.
On the top of the controller is a series of vight stops
placed at stated intervals and in a circle,  Attached to
the bandle 1s a spring arrangement which connects with
these stops.  The bandle runs around freely until the
first stop is encountered.  Then in order to put on more
power a pressure on the handleis necessary. A\ pressure
on the handle top allows the power to be applied to the
next stop, and so on until the entire circle has been
negotiated.  In order to go from a stand-still to full
power ahead a lapse of from cight to ten seconds is
necessary. By the old method one sweep of the handle
would do it all.  Of course there is nothing to interfere
with the rapid turning off of the power; this can be
done with one sweep of the handle as formerly.  Mr,
McDonald explains that no matter how carefully a motor-
man was teained, there were times when he would send
on the power more Yuickly than e should.  Pechaps it
might be his anxiety to make up lost time and get up
with his schedule, or n dozen other complications ; the
result was the same.

MANHATTAN ELEVATED ELECTRICAL
EQUIPMENT.

Tur Manhattan Railway Co., of New York, last
month awarded to the Waestinghouse Electric Co., of
Pittsbfirg, I'a., one of the largest contracts for elec-
trical equipment that has ever been placed, it being in
connection with the conversion of their system to
electricity. It includes the heavy generating machinery
for the new power house and apparatus for sub-stations,
which, with the contracts already given for engines,
bailers, ete., practically completes the apparatus required
for the stationary installation of the clectrical equip-
ment of the system. The contract is understood to
represent i consideration of about 81,300,000, and, in
capacity, about 103,000 horse power. There will be
cight three-phase alternating  current generators of
3,000 k.w. ecach, seventy-cight 5350 k.w. step-down
transformers, and twenty-six 1,300 k.w. rotary con-
verters, The gencrators will be the largest ever
designed or constructed, their extern 1 dimensions being
something over jo fteet, while the rotating element,
which includes in itself the rotating field of the generator
and the necessary fly-wheel for the engine, has a
dinmeter of 32 feet.  The weight of each machine and
engine complete will be nearly 1,000 tons.  The
generators will have stationary armature and revolving
fields.  The armature wandiog will be of the bar ty pe,
using three bars per slot and four slots per phase per
pole.  The installation of the armature conductors is
puaranteed by the manutacturers to withstand a punc-
ture test of 23,000 valts alternating applied between
copper and iron for thirty ninutes. ,

The rotary converters will have 18 poles, and will,
theretore, make a little less than 170 rop.m.  Their
fields will be compound wound, to provide a certain
amount of automatic regulation of the direct current
potential, which will range from 373 to 623 volts.  The

step-do: o transformers will be cooled by air. They
will be connected in groups of three to each rotary
converter,

The Westinghouse Company are to be congratulated
upon this order, as it is understood that the Man-
hattan Railway Co. have been actively studying the
problem for over two years with a view of securing an
equipment of the highest cfficiency and of the most
modern construction. Messrs., Ahearn & Soper, of
Ottawa, are Canadian agents for the Westinghouse
Company.

SPARKS.

The Mount Royal Park Incline Railway Co., of Montreal, have
appointed a committee, consisting of Messes, Mann, Vallance and
Turner, to report on the conversion of the power plant from steam
to electricity.  Last year this road carried 325,000 passengers.

The promoters of the proposed electric street railway at Sarnia,
Ont., are rapidly completing the preliminary arrangements.  Ac-
cording to the franchise granted by the council, the company
agree to have a portion of the road in operation by July 15, 1900,
and the balance within twelve months from that date.

It is waderstood that Mr. Ciyde K. Green, manager of the
Hamilton Radial Railway, has been appointed traflic manager of
the Cataract Power Company’s clectric railways, and that Mr. J.
B. Griflith, late manager of the Hamilton Street Railway, is to be
chief of the purchasing department of the consolidated lines.

Mr. ). S, Campbell, of St Catharines, has made application for
the weorperation of the NMagara and South-Western Electric
Ratway Company, with power to construct an clectiie ranlway
from Niagara-on-the-Lake, through Si Cathanines and Snnth-
ville, to Hagersville, with braanches to Dunaville, Cayuga and
Queenston,

The Berlin & Waterloo Electric Street Railway Company have
given a contract to the Volta Electric Storage Company, of Ham-
ilton, for 16 stprage batteries,  These will be used to supplement
the power furnished by the generators and to overcome the diffi-
culties frequently experienced by heavy loads.
being installed.

The system is now

The application of the Demerara Electric Company for a
franchise to construct electric railways in the city of Georgetown,
Demerara, has been granted on terms satisfactory to the come
pany. The eapital stock of the company is $550,000, and the
directors melude Sir W, Van Horne, Senator Drummond and
W, B. Chapman, of Mont«ecal, and B. F. Pearson, of Halifax.

Mr. Chas. Cadmus, representing Hamilton and Toronto capi-
talists, is endeavoring to organize the Huntsville and Lake of
Bays Railway Company, for the purpose of coustructing a steam
ar clectric railway over the portage between the Lake of Bays and
Peninsula Lake, in Muskoka distrivt.  The cost is estimated at
$20,000, but as it 15 proposed 10 engage in nuning als, the capital
has been placed at Si10o,000.

At a mecting held in New York city a fortnight ago, all the
street railway interests in the city of Havana, Cuba, were con-
solidated.  Under the terms of the arrangement the Havara
Electric Radway Company acquires the rights and stock of the
Havana Traction Company. It 1s now expected that a complete
system of electric traction wall be in operation by the first of June
Su Withiam Van Horne and William Mackenzie are inter-
ested in this enterprise.

[ITE.N ¥

By a new time table inaugarated by the Toronto Railway
Company, an increase of 4,000 miles per day run by the cars
was etfected.  On the day on which the figures were taken, 232
cars were in use, which ran 25,520 miles and carried 115,701
passengers, whose fares amounted to $4,026.67. On the same
date last yeas there were 210 cars in use, which ran 21,337 miles,
and cartied 82,292 passengers, whose fares amounted to $3784S.
0o, showing an increase of 3,073 miles traveled, 22,400 passeag-
ers, and So87.07 in receipts. Thus the Toronto street cars every
day run a distance equal to the circumference of the globe, and
Carry more (h:;n half of the whole population of the city.
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SPARKS.

The Herald Publishing Company, of Montreal, have ordered a
3o h.p. 250-volt mator from the Canadian General Electric Co.

An cogineer is wanted to take charge of the steam heating and
electric lighting plant in St. Francis Navier college at Antigo-
nish, N.S.

The growth of the demand for clectric light at Beeton, Ont.
has been so rapid that additional machinery  will shortly be re-
quired.

Afer sustaining the struggle for seven months, the Trades and
Labor Council has given up the strike against the London Street
Railway Company.

The Merchants Cotton Company, of Montreal, are installing a
60 k.w. generator of Canadian General make, directly connected
to 13" « 12" Ideal engine,

The power house of the Exeter Electric Light Company, at
Excter, Ont., was totally destroyed by fire on December 10th,
together with all machinery.

The Toronto Carpet Mfg. Company have increased their origi-
nal order to the Canadian General Electric Co., and are now
pulting in a 55 k.w. generator.

The Drayton Eleciric Light Company, of Drayton, Ont., are
revamping their station equipment, and have placed an order for
a 30 kaw. S.K.C. 1wo phase machine with the Royal Electric Co.,
of Montreal.

The Manhattan General Construction Company, of Newark,
N.J., have sold through their Toronto office a thirty-five lamp
alternaung current series are lighting plant, including regulator,
to the corporation of Campbeliford, Ont.

The corperation of Bothwell, Ont., are increasing their plant by
the installation of two 20 k.w. generators to replace those origin.
ally purchased.  The order, as in the first case, has been placed
with the Canadian General Electric Company.

The St. Thomas Gas & Electric Company are increasing their
lighting capacity, and in doing so have decided to change their
lighting system from single phase to two phase, having ordered
trom the Royal Electric Company a 50 k.w. S,K.C. two-phase
machine, with marble switchboard and instruments.

« The corporation of Picton, Oat., have awarded their meter and
supply vrders to the Canadian Geaeral lectne Company,

Mr. A, Gagnon proposes ta connect Victoravifle and  Artha.
baskaville by an electric railway, provided the ratepayers of
these places grant the necessary bonus,

The St. Francis Xavier College, Antigonish, N, S, lave placed
an order with the Canadian General Electric Company for a stor-
age battery plant, to consist of fifty-five cells, and one multipolar
41712 kow, dircet rurrent generator,

The Kingsville Electric Light Company, Kingsville, Ount., are
increasing the capacuty of thewr incandescent plant by the ad-
dition of a 75 k.w, alternator, tae order for which has been
placed with the Royal Electric Company.

Mr. Joseph V. Ward hay recently constructed for Doctors J.aw
and Dunn, of Beeton, Out., 2 telephone line connecting Beeton with
the villages of Newton Robinson and Pennville,  There are three
telephones on the line.  The telephones are free to the doctory
paticats, a charge being made to other users. On arrival at
Beeton messages are tiansfecred to the local system of the Bell
Telephione Company.  The extension of the private lines six miles
in the opposite direction is under consideration.

The Orangeville Electric Light & Power Company are impros-
ing and extending their plant to meet a constantly increasing
business and a demand for an improved and economical street
lighting circuit.  For their incandescent requirement they have
ordered another standard 6o k.w. alternator, witha complete new
panel board for both machines. For the street hghting the
present open arce direct current plant will be abandoned, and n
place will be installed a constant curredit alternating system,
This will consist of a goight series transformer, with switchboard
for same, together with 30 improved constant current kunps for
operation from the same,  This company bas recently discarded
the old s2-volt individual teansformer system, substituting therefor
large size type * H " trausformers, feeding into & complete system
of 3-wire scecondary mains designed i accordance with modern
practice.  The single phase system will be adbered o as beayg
the simplest and most  flexible for lighting purposes, as demon-
strated by its past satisfactory operation.  The Canadian General
Elcctric Company have the entire contract.

FOHYN R. BARBER, President.

QIO0, E. CHALLES, Sec-Treas,

The CYCLONE GRATE BAR

No alteration of Plant nccessary.

SIZL

'?yr-q.ﬂa advamo mU 5 -w\':-n

N

Cut shows construction of the Grate.

SiMPLICITY
DURABILITY
ECONOMY

Burns the Cheapest Fuel with
the Best Results.

A Boy Canﬂ
Cperate It

Send for Deseriptive Circulars
and Testimonials,

When tnstalling new Boilers
specify Cyclono Shaking Grate.

We furnish plans and specifica-
tions for sctting Botlels by most
modern method, to ensure economy
of fuel,

We also remodel old plasts to
cnsure the best economy 1 con-
nection with our Grate Bars.

We make one claim -that we
agree to cvaporato more water per
pound of coal than any other davice
in America.

CANADA PACIFIC RAILWAY COMPANY,

M. H. TruesbrLy, 146 Spadina Avenue, Toronto.

Drax Sik,—1 herewith tend you the result of the test between your Grate and the
Grate, and the report of the In.pector is alwo fasorable, showing that 1t v a more =asily

to know that the CYCLONB GRATE showed up mare favorably than the
managed Grate and a Grate that is not liable to get out of order.

MANUFACTUREDIBY . . . .~

Wiesnter o, Manrons, W, May asth, 18,
— Grate, which was made here on the 18th and 14th insts. You will be glad

Yours truly,
(Sgd) W, CROSS, General Master Mechanie:

Cyclone Grate Bar Co., Limitea

. Telephone 1106.

Office : 10 King Street West, TORONTOQ, CAN.
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THE CONMEE ACT.

In the article headed ** A Warning,™ printed in our
December issue, referting to certain provisions of the
Conmee Bill designed to protect the interests of lighting
companies, the sub-section to which the article was in-
tended to refer was inadvertently replaced by a sub-
section which had no bearing on the point under con-
sideration,  The error was not discovered until after the
article was printed. Under these circumstances we
deem it advisable to print hercwith the sub-section of
the Act to which our previous article was intended to
refer, and which is as follows :

{a) In casc there i< any gas, electric light or water company incor-
porated for or in the municipafity, the council shall not levy any uch
special rate, or construct works }or lighting the public streets, until such
cauncil has, by by-law, fixed a price to offer for the works and property
of the company of companics, nor until after thiny days have elapsed
after notice of such price has been  communicated o the company or
companics withvut the company or companics baving accepted the
same, or without the company or companies having, under the pro
visions of this Act, as to arbitrations, named and given nutice of an
asiatrator to deternune the price, nor until the price accepted or award
cd has been paid, or has been secured to the satisfaction of the com-
pany or companies, and in case the company or companies and the muni-
cipality danct agree, the said price shall be determined by arbitration
under this Act ; and where there is more than one such company in the
municipabty, the arbitiators shall determine the share of proportion of
the price to be paid tocach company.  This clause (a) shall only apply
to a gas or clectnic light company that has supplied or shall supply gas
ot clectric light for sticet lighting in the municipality, or to a water
company that has supplied or shall supply water for strect hydrants in the
municipality.

SPARKS,

By a majority of over 700 votes the ratepayers of Ottawa have
decided in favor of civie control of electric lighting.

Sir Wm. Van Horne and Mr. H. S. Holt, the latter president of
the Mantreal Gas Company, have been clected to the directorate
of the Canadian General Electiic Company. ,

At the muaicipal clections the ratepayers of Prescott, Ont.,
voled in favor of handing over the management of the electric
light plant now operated by thie town to the water commssioners.

Whea all the improvements now under way wre completed, the
clectrical plant i ihe Montreal Cotton Company’s mills at
Valleyfield, Qued, will be the largest ia capacity of any plant
similarly employed on this continent.

Mr. Rodenick J. Parke, E.E., of Toronto, has been engaged as
consuling; engineer by the Awmprior Electric Light & Power
Company, to advise on the reconstruction of their plant, con.
siderable additions to which are contemplated.

A company has been formed at Wiadsor Mills, Que,, to install
an electac light plaat for lighting the streets, stores and residences.
The council has granted a franchise te the company, and it is
understood that work will be commenced easly in the spring.

The city council of Ottawa has passed a by-law extending the
franchise of the Mctropahtae Electric Company to twenty-one
years. The Deschenes Electric: Company have also made an ap-
plication to the city for a tranchise to supply electricity.

The St Thomas Gas & Electric Company are making exten.
sive changes i and additions 1o their plant 1o meet increasing
demands  For are lighting purposes they are installing a Brush

arc dynamo with capacity for 125 lamps, manufactured by the
Canadian General Electric Company.  This company has alvo
been operaung the St Thomas street riilway for some time past
from their power house, using twe 100 k.. generators of the
General Electric standard type.

The War Eagle Consolidated Mining Company is said to have
issued aowrit agrainst the James Cooper Manufacturing Company,
of Montreal, and ascociated companies, claiming damages on ace
count of certain machinery supplied working unsatisfactorily.

The New York Journal of Commcerce states that the American
Air Power Company, of New York, are likely to establish a branch
of their works in Canada.  They make a specialty of manufirctur-
ing apparatus for the propulsion of street cars by compressed air,

The Electrical Maintainence & Construction Company, of To-
ronto, repart that in addition to a number of contracts for
house wiring and extensions threughout the city, they are in-
stalling oo hghts at the Goverament House, 230 lights for the
Macdonald Mtg. Co., 100 hghts for the General Hospatal in To-
roato, and 1,000 hghts for the Canadian Colored Cotton Co.,
Hamilton,

The clectrie light by-law of the city of Greenwood, B.C., having
finally passed, Messrs, George C. Hinton & Co., of Victoria and
Vancouver, have added the contract for the equipment of this
Kootenay town to the many othees they have completed, or are
attending to in tuat part of the wotld—tor many of the Kooienay
towns have been provided  with electrie light and power by this
same husthog fiem. The preseat contract is for one 150 k. w,
2:000 volt two phase S.K.C. inductor type generator of 3,000
ligght capacity, complete with all equipments, material, insulators
and sepphies. The generator, swaitchboard, ete., will be of the
very fatest and most approved pattern.  The entire plant will cost
in the neighborbood of S20,000, and will be fully nstalled dunng
the ensuing ninety days.

The attention of our readers is directed to the announcement
in this issue of the American School of Carrespondence, offering
thorough technical training by mail.  This institution claims to be
the only correspondence school in the country making a specialty
of steam, electrical and mechanical engineering. A careful in-
spection of the school’s attractive instruction papers convinces one
of the prmstaking thoroughne.s and accuracy which distinguishes
the work of this New England iostitution.  The school is chart-
ered by thecommoniwealth of Massachusetts and enjoys therespect
and confidence of thousands of carnest students throughout the
Uaited States.  The instructors are all graduates of leading-
scicatific schools, and have had aluable experience along cn-
gineering lines.  The beaetit 1o the student of this expert super-
vivion cannot be oversestmated.  The courses have been care-
fully laid out by prominent cducators and engincering experts.
They embrace every subject required by the up-to-date engineer
and mechanic in order to have complete mastery over the theoreti-
cal detasts of tus daaly work. The school was fonnded to give high
grade nstruction to those men who have been compelled by adverse
circumstances to leave school at an early age in order to make a
living. With this idea in view, the tuition has been purposcly
placed very low, so that no wage carner shall be debarred from
receiving the beaefit of such a course, By taking advantage of
s school s generous offer, the ambitious mechinic can receive
a tharough techuical education in his profession by merely devot-
iy his spare moments to systematic home studve \lmost every
man has, st some time, felt the need of a better knowledge of the
theoretical detaibs connected with his work, and this school has
been founded to ~supply this much needed education,  The school
will be glad to furnish a catalogue on request, desceibing its
wethods, and letters from geaduates giving results of their exper-
ien-e.

Ao amp., 7a-volts, 330 watls,

Termunal and Are Voltage the same,

Power Factor—
Complete Circuit Series

Lamps with Regulator-- .90,

Manhatfan Regulating Reactance Coil, |

Regulator loss constant at all loads, 200 watts,

Regulatons to provide for any percentage of circait, from
10 o 100 per cent.

Manhattan Series A. C. Enclosed Lamps.

Totad loss in lamp, § watts,
Pawer Favtor wt. Efficieacy wou.

Conceatrie mechamsm, but vne magnet uscd
inlamp.  No <prngs.

MANHATTAN GENERAL CONSTRUCTIGN CO., TORONTO, CAN. .o, rezsis e
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TRADE NOTES.

Mr. H. Corby, Belleville, Ont., has placed an order with the
Royal Electric Co. tor a 100 hight direct current generator.,

The Clappison Pipe & Roifer Covering Co., of Hamilton, have
been awarded the conteact for prpes and boiler covering for the
Longue Pomte Asylum, near Montreal,

Messrs, Gilmour & Co,, of Trenton, Ont., have lately instlled
in their mills 2 100 light direct current generator from the Royal
Electrie Co.

The Grapby Consobdated Mimng & Smehing Co., Grand
Forks, B.C., have mstalled 2 3o hght direct cutrent generator ot
the Royal Electric Co.’s manutaciure.

The Toronto Electric Light Co. have equipped their new Heine
boilers with Jubilee shaking grate bars, manufactured by the
Jubilee Grate Bur Company, of Toronto.

The Merchants’ Cotton Co. has placed an order for all the
beling in its new extension, to contain goo lcoms and 20,000
spindles, with D. K. McLaren, Montreal.  The order includes
155 feet soinch, 3 plv; 160 feet 1y inch, 3 plys 500 feet 10
inch, 2 ply; Soo feet 6 inch, 2 ply.

The Gramt-Hamilton Oil Co., of Toronto, Limited, bas been
granted a charter, with a capital of $40,000. The company will
do a general business in oils and engmess” supplies.  The pro-
visional directors are G. W. Grant, T. 1. Hamilton, John M,
White, Andrew Dods and W, Trwin.

The Toronto Rubber Shoe Manufacturing Co., who have
recently been awarded the contract to supply electric light and
power to the town of Port Dalhiousie, have retained the services
of Me. R. J. Pake, E.E., of Toronte, to prorvide plans and
spectfications for the necessary plant, which will incl,:dc 130
polyphase generator and approximately 100 h.p. in motors.
This plant will alvo provide light for the company’s factory, for
which about Soo incandescent lights are required.

The iron flume bailt by Me. G. K. Nesbitt, owncer of the clectric
light plant at Cowansville, Que , burst on December 20th, depriv-
ing the inhabitants of clectric light for 2 few days.

The Montreal Street Railway Company will likely put into use a
new inveation for removing a heavy fall of snow from tae tracks.
The device has been invented by M. Wm. Pont, foreman of the
Hochelagza car sheds, and consists of a large wing, 12 feet long,
attiached 10 one side of the sweeper near the rear. Alter the
brudlies on front of the sweeper throw the snow up off the track,
the wingg comes along and throws it back 10 near the sidewalk,
20 it it s not again thrown on the tracks by sleighs in crossing.

The ratepeyers of Bedford, Que., have “petitioned Jthe council
to have the streets lighted by electricity.

Pratt, Patching & Company, of Tweed, Ont., have purchased a
new engrine for their electric light plant.

The death is announced of Mr. Frank Gormley, of Montrea),
who in ecarly life was employed by the Montreal Telegraph
Company.

The electric lighting plant at the Soulanges canal was tested
on December 18th, under the direction of Mr. Thos. Monroe, chiof
cngineer.  The hght was found very satisfactory.  The plant was

installed by the Canadian General Electric Company.

ELEGTRIGAL REPAIRS

1nthe large and well equipped factories where the manufacture of electrical
apgaratus is carried out under the piece work aystem, they tind that repair woik or
Apparatus sent in to be repaired or rewound nterferes with this aystem, and in many
cases they w uld prefer not to do this kind of work, acat is_alnost impossitle to do
it with Jdispatch and at a reasonable price.  Knaowing the abore to bea fact,

MESSRS. FRED THOMSON & CO.

774 Cralg Street, MONTREAL, P.Q.

have arranged their works for repase wurk only.  They heep armagures f acaesy all
makes of dynamos in stack, which they loan while repairs are being made. Their
factory it so arranged that they can run night and day, and wotk can be finished in
the shortes: possible time. Telephone Main 3149.

UTTON'S BOILER GOKPOUND AND ENGIREER SUPPLIES

Lubricating 0Oils and Greases, Flue
Cleaners, Cotton Waste, Pipe Couering,
Asbestos Goods, Rubber Packings,
Brass Goods, Belting and Lace Leather

We Buy the Best and Sell at the Right Prices 1T You Wiam
o Save Money and Get Superior Goods Wiite Us,

THE WM. SUTTON COMPOUND C0.

186 Queen Street East - TORONTO

Victor Turbines
OPERATING DYNAMOS

That there are more Victor Turbines in use supplying power fo
. . . o
clectric generators than any other, is due to the many points o

superiority possessed by this Turbine.
FEATURES WORTH REMEMBERING

High Speed, Close Regulation, Greatl Capacity

High Efficiency, Perfect Cylinder Gate, Steady Motion.

RECENT PLANTS INSTALLED:-lLachine Rapids Hy-
draulic & Laand Co., Montreal, Que., 12,000 h.p.; Chambiy Manu.
facturing Co., Moatreal, Que., 20,000 h.p.s Wost Kootenay
Power & Light Co., Rossland, R.C., 3.000 hp.i Dolgeville

Etectrie Light & Power Co., Dolgeville, N.Y.; Honk Falls Pawer
Co., Ellenville, N.Y.; Hudson River Power Transmission Co.,
Mechanicsville, N.Y.; Cataract Power Co., Hamilton, Qat.

CORRESPONDENCE SOLICITED.

The Stilwell-Bierce & Smith=Vaile Co. = "7y ¢

4 Australia.

Address all

10 ~maagy

IMPERIAL PORGELAIN -
HIGH POTENTIAL mee -
INSULATORS . . ... e i ;onceiam

Correspondence

Manutactured by Imperial Poicelatn Works.

These Insulators have been adopted exclusively by such important Canadian
Transmission of Power Lines as : West Kootenay Power & Light Co.. Bonning-
ton Falls to Rossland ; Cataract Power Co., of Hamiiton, Detew Falls to
Hamilton ; Chambly Manufacturing Co., Chambly to Montreal : Light, Heat
& Power Co., of Lindsay. Fenelon Falls to Llndsaﬂ: Town of Orlllia, Ragged
4 Rapids to Orillia, and many others in Canada, Un

ited States, Mexico and

o eonllr

General Agent, 7 AncH STREET. BOSTON, MASS,
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SPARKS.

The Cotumbia Telephone & Telegeaph Company have acquired
the lines of the Spokane Falls and British  Columbia Telephone
Company.

The Dominion Iron & Steel Company, of Sydney, Cape Breton,
have added another o h.p. 250-v0lt motor to the order already
given for clectric plant. The Canadian Genceral Electric Co.
have the eatire contract.

Mr. C. D. Dyke, inspector for the Bell Telephone Co., while
repairing wires at Peterborough last month, slipped from the top
of a forty foot pole and fell to the pavement, breaking his left leg
and otherwise injuring himsell,

Mr. J. M. Deagle, of Cataract, Qnt., has placed his order for a
complete electric hght plant for the town of Erin, with the Royal
Electric Company. The orderincludes a 3o k.w. zliernator and
300 hight capacity in transformers.

The Ogilvie Milling Co., of \\'innil)cg. Man., have purchased
from the Canadian General Electric Co. a 50 kow. direct current
generator of their standard multipolar slow-speed type, and
marble generator and feeder panels.

Within the past year the Ottawa Car \Works Company expended
nearly $18,000 in buying additional land, building an extension to
the car construction room, erecling a boiler house and dry kiln,
and installing the latest system of heating and ventilation,

Napoleon Savard, a telegraph lineman, was killed in Montreal
by coming in contact with a live wire. He and his brother were
replacing and coupling wires at the top of a pole, and while in
the act of splicing two cnds he grasped the wires with both hands,

The Grand Valley Railway Company will make application at
next session of the Dominion parliament for power to construct a
steam or clectric railway from Goderich through Berlin, Galt,
Brantford and Simtoc to Port Dover, with branches to Listowel,
Elora and Stratford.

The Westport & Digby Telephone Company’s cable in Petit
Passaye, the chaunel connccting Long island iind Digby neck,
was repaired on Dec. 15th oy Mr. Fo Ao Hamilton.  This cable
was interrupted in November by a vessel dragging her anchor
through it during a heavy gale.

The Toronto Rubber Shoe Manufacturing Company have pur-
chased a thirty-five lamp alternating current series arc lighting
plant, including regulator, for their factory and the stredt illumin-
ation of Port Dalhousic. The Manhattan General Construction
Company, of Newark, N.J., are furnishing the equipment.

The Bell Telephone Company’s new directory for Western
Qntario shows s marked increase in the use of the teleplione.  ln
Siratford there are now over 230 instruments, while London’s
subsctibers number ncarly :.4o0. There are 221 telephones in
Woodstock, 224 in Galt, 282 in Guelph, and 359 in Brantford.

The Pennfield & St. George Telephone Company held their first
meeting at Beaver Harbor, N. B., on December 7th, the
President, Mr. S. L. Dakin, in the chair. The company, incor.

orated last October, hins constructed lines connecting St. George,

lack Harbor, Pennfield and Pennficld Centre.  In the spring a
line will be built to Lepreaux and Bay Bay.

",

The Montreal Cotton Company, of Valleyfield, Que.y are push-
ing the extension to their new power house, and expect that by
May 1st next it will be complete and the new 1,200 k. w. generator
in operation.  An interesting feature of this installation, which
will be the largest industrial electric plaat in the world, is-the
switchboard arrangement. This will consist of a series of blue
Vermont marble panels 36 wide by 88° high, upon which will be
mounted the necessary switches for coatrolling the motor circuits,
and all instruments for controlling the generators and excilers,
There will be used for present equipment 12 feeder pancls and 6
gencrator pancls. The entire board, as covered by presemt
orders, will be 54 feet long, and when complete will present an
imposing appearance, and will meet all requirements necessitated
by the peculiar conditions under which this plant operates. The
entire work will no doubt reflect credit upon the Canadian General
Electric Co., to whom the contract has been awarded,

PUBLICATIONS.

A Christmas number of the British Columbia Mining Record
to hand. Its contents are devoted largely to the early history of
British Columbia, in connection with which most interesting illus-
trations are presented.  Sic Charles Hibbert Tupper contributes
to the number an able article on ** The Alaskan Question™.

Catalogue No. 535 has been received from Messrs. Jack & Rob-
ertson, of Montreal, sole ageats for Canada for the Sprague Elec-
tric Co., of New York. This catalogue is devoted to interior
conduit. In it special apention is called to the Greenfield flexible
metallic conduit, which, owing to its low price and saving of labor
in installing, is claimed (o have reduced the cost of modern con-
duit work even more than did the introduction of uninsulated
planed iron pipe. The Sprague Company is the pionecerin this
department of the electrical field, and all its manufactures are
approved by the National Board of Fire Underwriters.

The average Canadian has not been afforded the opportunity of
studying the hittory of South Africa and the causes which have
led to the present Boer war. A knowledge of this fact induced
Mr. E. B. Biggar, of Totonto, to publish a little booklet entitled
“ The Boer War, Its Causes and Its Interest to Canadians.”
So well was the first issue received that three subsequent editions
have been published.  The author resided in South Africa for five
years, and is therefore conversant with the conditions existing in
thatcountry. The price is ten cents, and copics may be obtained
through the Toronto News Co. or the Montreal News Co.

Westinghouse

Induction

Motors

The orders received
by us in Montreal
alone for this class
of motor during the

last four months
aggregate over

4,000 H.P. :

In
Service
in All
Trades.

AHEARN & SOPER - OTTAWA

AGENTS FOR CANADA
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A Series Alternating
Street System

WHICH IS SUCCESSFUL

Our Constant Current Transformer
can be operated on any Potential, or any
periodicity, and on one, two or three cir-
cuits without additional constant Potential
Transformer as required when so called

“regulator” 1s used.

Power factor and efficiency highest

attainable.

No destructive grounds or short
circuits with other lines where our Trans-

tormer is used.

If you contemplate a change we can

- snow you results which HAVE NOT and
GANNOT be attained with any other system.

WRITE US FOR INFORMATION

CANADIAN GENERAL ELECTRIC (0Y

i LIMITED
3‘, The Largest Manufacturerss of Electrical Apparatus under the British Flag. _-
/
‘! HEAD OFFICE: FACTORIES: ./
TORONTO, ONT. PETERBOROQ’, ONT, |

Braxcu OrrFICES @

l i HALIFAX " MONTREAL WINNIPEG ROSSLAND VANCOUVER
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SPARKS.

The streets of Liverpool, N. S, were
lighted by electrcity for the fiest tme on
December 2oth, i8gq.

The contract for wimg for electric
ligghtings the Mount Allson residence at
Sackuille, N B., had been secured by John
Starr, Son & Co., of H.hfax.

Me. L. Smuh, of Bieoheim, Ont., 8 sad
to be consmdenng the puttng an of an
electrye gt plant at Litle Carrent, Oat.,
tor street and commetcial purposes.

The Jemand for incandescent lightiog
has’been so great i Newmarket, Ont.,
that the xtension of the plane will be con
stdered by the coundil at an carly mecting.

The Department of Jusuce, Ottawa, has
engaged Mr. R, ). Parke, E.E., of To.
ronto, to act s consulting sogincer in
contiection with the installation of a 150
kow. electrie ighung and power system
for Kmgston Penitentiary.,

The Coaticook Electric Light & Power
Co, are increasing their plant by the ine
stallation of another 2,000 light alternator,
with switehiboard, and a 100 k.aw. 500 volt
power generator.  Both are being supplied
by the Canadian General Electric Co.

The Catiract Power Co. are building a
brick addition to their transformer station
on Victoria avenue, Hamilton. 1t is under-
stood to be the intentivn of the company
to duplicate their tranvmission line from

the power house near St Catharines to |

Hamilton.

A friend of Professor Owens, chief of
the electrical departmert of McGitt Uni-
versity, Montreal, has donated the sum of
$10,000 to establish a research scholar-
ship in clectrical engincering at McGill.
The gift is highly appreciated by the
miversity authorities.

A public meeting of the ratepayers of
Yarmouth, N.S., will be held on the 15th
inst. to consder the question of raising
$13.000 for ealarging the pumping station
and installing the necessary pumps, steam
eagines, bailers and other appliances for
operating the waterworks system.

The American Alkali Co., of Sault Sie.
Marie, bhave ordered the switchboard
pancls, with instrumeunts, for their new
works from the Canadian General Electrie
Co. We understand that the 3 150 Kaw.
clectrolytic generators which this com.
panv s building alse will soon be started.

‘ DON'T STAND STILL!

Be progressive and secure a
thorotgh technical education in
¥ ur peolession,

Systematic Home Study

dunng spare momentt wils in-
aeate_your efficiency and AD-
VANCE YOUR SALARY.

BLECTRICALEXGINBERING
Taught by Mail,

Write touday for ** Handbook
[

AMERICAN SCHOOL OF
CORRESPONDENCE

(Chanered by Commonnealth of
Masachusetts,

Boston, Mass., U.S.A.

Photograph of a Chimney BEFORE the Thesame THE...

American Stoker was installed. g?‘l’?[?‘[? ﬂmﬁr]ﬁan ST)OKGP ins‘t‘.:l:;lsed.
Manufactured 3 Wasbington Life Blag.,
Lven TAMBPIGAN STOKP €0, ==cvopiiissy st

MONTREAL, CARADA: W. E. GOWER, Manager, STREET Ranway Citausers.

ELECTRIC REPAIR & CONTRACTING CO.

Rewind these and all other systems.
Write for prices . . . .

GEORGE E. MATTHEWS, Manager,
617-619 Lagauchetiere St. MONTREAL.
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CROGKER PATENT TURBINE

Where the
supply 1s vanable,and

water We contract for the
entire installationof a
Water Power Plant,
when desired, includ-
ing Sheet Steel Flume
Work, Casing, all
Shafting and Iron
work, Governing Ap-
paratus, etc.  This
insures completencss
and a saving of
time.

at times inadequate,
the high cfficiency ot
this wheel is 2 valu-

able feature.  ifyour

present equipnient is
not giving you the
power you nced, con-

sult us.

55-INCHt CROCKER TURBINE FOR BOSTON
RuBBER CO., ST. JEROME, QUE.

Water Powers reported on. Estimates for Power Develop-
ment promptly submitted, Write for information . . . .

THE JENCKES MAGHINE GO.

33 Lansdowne St.,

SHERBROOKE, QUE.

Scientific American, Oct. 14, 1899.

Tie Avtovomin Macaznise
has at last come to hand and ix
the most thoroughly satisfactory
penindical which we have seen
i .ny fanguagre on the subject.
Itis of rejrular magazme size and
has nar pages. The quality of the
articles w veny high and the il-
lustrations are ofthe best,. Every-
one vhoe s atall interested in the
automobale will tind something in
thie new magazine which will in-
teresthun,. Eventhe social sideis
far trom being neglected, asthere
is an artwcle on the recent flaral
parade at Newpert and on the
Automolule Club ot France.  The
Natemebile Index, whichoecupies
oM e pages, is exactly what
has been necded. On the whole
the magaznine is a most satisfacs
tory one.

$3.00  vess.

N. Y. Evening Post, Oct. 9. 1899.

The new illustrated AUTOMO-
it MAGAZINE (New York: U,
S. Industrial Publishing Co.) has
a very attractive appearance,and
is so varied in contents, without
undue padding, that onc wonders
how the editor can fill his pages
hereafter.  Still, the list on page
101 shows that there is a consider-
able “foreign automobile press;™
and what forcigaers can do in the
way of furnishing ** copy ™ to the
printer, Americans can.  The so-
cicty feature of the new vehicle is
brought to the front with news
from the Netwport festival—the
driver, by the way, not always
sitting on the left. There arc
competent-seeming book reviews,
and somce concessiensare made (o
the gencral reader in comicalities
of pencil and verse.  The maga-
zine scems free from bias.
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NEW YORK.
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