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STEAM USERS F. E. Dixon & Co.

Desiring the services of COMPETENT EN- MANUFACTURKRS OF

GINKERS of any cluas, can oblain
soder, (utelligant and rellable . .

men, by applying to e e b e e

CANADIAN ASSOCIATION
-~ STATIONARY ENCINEERS.
A, E. EpKins, President, care Beiler Inspec. il A

tion & Insurance Co., Voronto. e e e i e
Yas. Roukr1soN, Secretary Montreal Beanch, . ’

1420 Mignonne Street, Montreal, 70 /(/NG STREET EAST; TOHONTO.
Headquarters for Electric and Dynamo Belting.

We have the following Leather Belts in use in the works of the
‘Toronto Electric Light Co, 1—

m
In Gomplicated Legal Quastions One 36 inch belt 8 feet long,

A WISE MAN WOULD SEEK COUNSELORS [This belt has been in constant use since August, 1885, aud looks
AT THE HEAD OF THEIR PROFE:SION. good for another ten years yet.] Also
!N SERIOUS ILLNESS HE WOULD One 36 inck belt 100 feet lony. One 3¢ inch belt 100 feet long.
StND FOR PHYSICIANS E‘I;' KNOWN One 36 inch belt 123 feet loug.r (f)uc 24' h;’cll\ belt 100 fect long.
Professional Skiit. And over 1500 feet of 8 inch belting.
IN PURCHASING MAGHINERY Al the above belts are DOUBLE THICKNESS and are all giving satisfaction.
B0OX METAL, WHY S8HOULDU HE ‘The 38 inch belt is the largest belt ever made in this Province.
101:1,:;?30&':%; Iggo_g_ The following Electric Companies are also using our Belting :
RELIABLE MAN WHO ‘Che Toronto Construction and Electrical Supply Co.
OFFERS A STRQNG GUARANTEE The Ball Elcctrli:cI Light Co.l ,
The H:unilton Electric Light & Power Co.
: e M3 800 e oRe, The Ningara Falls Elecrric Light Co, :
: Y West ‘Foronto Junction Eleciric Light Works.
WHY NOT BUY M ©» The St. Thomis Electric Lizht Co
Dl O o> I A8 .
COI::EAE:OR;I c}ovoga: ° The Barrie Electric Light C:), 4
A:qgsu&%neos OF GOOD MEN SAY 50, The Berlin Elcctric and Gas Co. :
ALONIO W. SPOONER, - - PORT HOPE, ONT The Woodstock Electr - Light Co.

‘The Manitoba Electric and Gas Light Co., Winnipeg,
The Goderich Electric Light Co.

COPPERINE ‘Fhe Markham Electric Light Co.

The Oshawa Electric Light Co.

The Orangeville Electric Light Co.

Superintendent’s Office, Water Works Dep't,

‘TORONTO, January 6th, 1891, The Port Arthur Electric Railway Co.
Aronzo W. SrooxeR, Esq,, AND OTHBERS,
Port Hope. Ont. We are the only Belt Manufacturers in this Province who can show

DEAR Sik 1 am pleased to say that after Belts of OUR OWN MAKE which have been in use AS LONG AS FIVE
neatly three years' constant use day and might, YEARS. We can point to belts of our own make in THIS CITY ALONE
on our largest c;'imc- your Coppenne has stood which have been in constant use for TEN, THIRTEEN and even NINE-

its work well. ave not had to renew any of
the heavy bearings yet, so I consider that speaks TEEN years, and are still gooc.

for itself. 1 am pleascd to recommend it to any We are prepared to furnish Belts of any size, two or three ply, of any,
one in nced of metal to stand heavy work. . width. Every beit fully guarauteed. .
I am, yours truly, Send for Discounts. Dixon’s Belting Hand-Book mailed free on application.

J. C. FERGUSON,
Chict Encincer Toronto Water \Works.,

THE BROOKS MANUFACTURING CO,, L,

MANUFACTURERS OF

GARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.

Earle’s Air and Steam Injectors-

THE BEST DEVICE IN THE MARKET

For burning hard or soft coal screenings under steam boilers, for work-
ing gas producers, &c,, &c., exhausting gases from mines, ventilating
ships, buildings, & Cuu be applied to any boiler without disturb.
ing the present setting.  Guaranteed to do the work satisfactorily.
Can give the best of testimonials showing their cfficiency.

s 2

0R

THE CANADIAN OILED CLOTHING CO., (1’TD).
TYPE B Manufacturers of ( )
i b WATERFROLF NORSK AND WAGGON COVERS, OILED CLOTMING, ¥TC.
ﬁ S. R. EarLy, Esq., Belleville, Ont. Porr Hore, June a3rd, 1£92.

Dxag Sir,—We have had in use for some time, your Combined ** Air Inject-
or and Exhauster* and with pleasure we state that it is giving us the most com-
plete «atisfaction. Regarding the saving i fuel, we we ¢ buming, before using
the * Injector,” 1wo tons soft coal per week, at a cost of $9 o0 3 after we put the
Injector in, we burn 1wo top hard coal screenings Pev week at a co<t of §20>
making a saving of §:.00 per week, which speaks for itself. We have 2 much
cleancr and better fire and far less trouble in keeping stesm. We consider your
invention a bocn to all parties using steam boilers,  Wishing yoa every success,

weare,: Yours truly, (Sizned) Tug Canapiay Onxn Cromiing Co.
pee S. Henderson, Manager.

S. R. EARLE, - - BELLEVILLE, ONT.

SEND FOR ILLUSTRATED CATALOGUE AND PRICES

SA1R INJECTOR

A N
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Ganadlan (yeneral Flectric (ompany (Limited)

General Ofjices:
63 to 69 Front Street West, TORONTO, CANADA.

Faclories:

PETERBOROUGH, ONT. HAMILTON, O~T.

Rranchen:

HALIFAX, N.S. MONTREAL, Que. WINNIPEG, Man. VANCOUVER, B. C.

Manufacturers and Contractors

Continvous Current Dynanos, Aliternating Current Dynamos,
Generators for the Transmission of Power,
Are Lighting Apparatus,

Electric Railway Motors and Equipments. Electric Cables and Conductors for Telephone, Telegraph and
© Mini A t Electric Lighting and Power Circuits.

Electric Mining Apparatus. ) ey Flexible Cords and General Electrical Supplies of every de-

Electric Motors for every possible duty. scription. .

CORRESPONDBINCH INVITED.
Please address all correspondence to the Company.

KAY ELECTRIC WORKS

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

MANUPACTURKRS OF

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS
From 1-8 H. P. to 50 H. P.

ELECTRO PLATING MACHINES AND GENERAL ELECTRICAL
A APPLIANCES.  SPECIAL ATTENTION TO MILL
AND FACTORY LIGHTING.

WRITE FOR CIRCULARS.

e o TELEPHONES

. OUR SPECIALTY ...

WFE MANUFACTURE

Standard Bell Telephones

AND

Warehouse Telenhones.
Garbon Transmmer Telephones.

Local exchanges fitted up.  Alll ne material supp! ed.

STE. JuLik. Sept. sth, 182,
T, W, NESS, Eso., Montrenal,

DEAR SIR, We arc happy 1o state that yowr
telephones and switches are giving us good satis-
tsfaction.  We have three sorts of switches and
we find yours tar prefemble. There 1s now about
forty of your tclephones in operation on our line
Every onc works well, and we intend to use no
other. Yours very tru

Tug MEGANTIC TELEPHONE CO

\Vrite us when you want anything electrical.

Key Sockets, Magneto Bells,
Switehes, Annunciators,
b4 e S Cut-outs, Bells,
We also manufacture Horse and Trail Cars Wire, Basterioa,
. , Nt Lamps. Push Duttons, &c.,
of ev ery dcscnpuon. Shades, Dynascsand Motors

PARATTERSON & GORBIN, T “ NESS
ST. CATHARINES, ONT. {a"?&'ﬁi?gﬂmg’ for 749 Craig Streat, MONTREAL.
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THE GUELPH ELECTRIC LIGHT COMPANY,

Tug Guelph Electric Light Company has been doing
business for a little more than five years, and so rapid has been
the developinent of its business that three times during that
neriod increased accommodation has had to be provided for its
requirements. ‘The last move in this direction was made early
last spring when the company determined upon erecting it new
building, which would mcet its present and future necessities.
This new building took the form of an addition to the buildings
herctofore occupicd by the company. Theold buildings origin-
ally did duty as a flouring mill, being known as “Allan’s Mills.”
They are sit-
uated close
beside a
branch of the
Speed nver,
and in prox-
imity to the
two railway
stations.

Consider-
able difficul-
ty was ex-
perienced in
obtaining a
good founda-
tion for the
newbuilding
as the site, .
originally the
river bed,
had become
filled up with
decayed veg-
ctable and
other mater-
ialofanelas-
tic nature. The foundation, which is of stone built.in cement,
is about 4% feet in thickness, and is carried to a consideiable
distance below the surface of the ground. There are two stone
piers supporting the superstructure, and & number of others sup-
porting the engines and shafting.

The whole building is of stone, the walls varying in thickness
from 27 inches at the basement, to 22 inches above the dynamo
room. The buildings are irregular in shape, the size of the new
main portion being 45%x63 feet, and of the old portion, 42x63 fect.
The height of the ceilings is 7 feet clear in the condensing room.
and 10 feet 6 inches in the other stories.

On the sccond floor, used as engine and oil rooms, there are
oak posts resting on stone piers, supporting the upper floors ;
The dynamo room floor is constructed of 1) inch pinc, support-
‘ed by 14 feet 6 inch x 14 inch joists, which in turn are supported
throughout their entire length by trussed girders. Where
timbers come adjacent to one another or to the piers, sufficient
space is provided to prevent vibration by contact, a point which
was insicted on by the engineer.

The walls are built in cement and plastered on the inside ;
the ceiling is lathed and plastered on the roof boarding between
the rafters, making the roof, in the opinion of the underwriters,
fire proof. The roof of the newly erected part of the building is

shingled, the shingles having been dipped in mineral paint, and

OIS NN

NEW CENTRAL STATION, GUELM ELECTRIC 1aGuT COMPANY.

afterwards painted over their entire surface. A wire tower, 14
feet square, occupies the north corner of the building.

The extension of 42x63 feet above referred to, used for boiler
house, coal room, store 1oom, repaur shop and wheel house, 1s
only one story high, and is roofed with iron,

‘The machincry has now been in operation about a month, and
it is considered that during that time the building has been sub-
jected to as great a strain as it is likely to be called upon to en-
duie at any time in the fulure, owing to the fact that there has
Leen moie vibration than there will be after the machinery,
shafting, ctc., hus been got into perfect working order.

Some par-
ticulars con-
cerning the
nature of the
plantand the
manner in
which it is
arranged will
no doubt be
of interest.
The motive
power con-
sists of both
steam and
water. The
water is
brought =a
distance of
about fifty
yards from
the river
Speced by
means of a
stone race-
way, which
passes right
through one end of the building and enters the wheel house at
the south corner. The head of water is 14 feet. There was
ori:saally in this wheel house, an old penstock, 12x5 fect ; this
has been replaced by a new one 12x14 feet, two-thirds of the
space required for which had to be blasted out of solid rock, the
space around the water wheels had also to be deepened in the
same manner, to allow of the free exit of the water.

Tlere are two turbine water wheels, each 33 inches mn
diameter, of the Little Giant pattern ; onc of these is & new wheel
which has taken the placcof a 17 inch wheel.

The volume of water varies considerably at different times in the
year, and the amount of avalable power varnies from 120 to 30
horse power. While the writer was inspecting the wheel house, the
drive was started up, and an opportunity afforded of noticeing
how smoothly and noiselessly the wheels operate.  When water
is abundant, the smaller of the two engines with which the sta-
tion is furnished, is used as an auxiliary to the water power, and
as governor of the speed of the water wheels.

The boiler room contains two boilers, each of 75 horse power
capacity. These boilers arc encased in brick work,

The basement of the newly constructed building 1s occupied
by the condensing apparatus, and is divided from the race by a
4 feet wall. The supply of water for condensing purposcs is
drawn from the race into a brick tank, and from this tank the
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condensers draw their supply, there is also a brick tank for
receiving the condensation and water for the condensers, and
from this the water supply for the boilers is pumped. “There
are two condensers and two pumps, the putap connections being
so arranged as to supply one or both boilers. The floor of the
batement is of pressed brick laid on edge.

An unusual appliance in electric light stations is here to be
scen in the shape of a gas meter.  The building is piped
throughout for gas, which is uscd by the ciployces when the
electric plant is shut down on moon light nights.

The cngine room contains a Wheelock cross compound
engine of 150 horse power capacity. This engine is mounted
on a solid stone foundation extending down 9 feet below the
bascment floor. The driving whee! is 13 feet diameter, and
22 inch face; there is also a single cylinder condensing engine
of 100 horse power, with a fly wheel 11 ft. 6 in. dinmerer and
20 inch face, the foundation for which corresponds to that of the
larger engine. ‘This engine was the one formerly used, and was
moved from the old staton.  There is a counter-shaft driven off
main shaft for operating the pumps and condensers.  Adjoining
the cngine room, and separated from it by a 36 inch wall, is the
oil room.

The dynimeo room contains four arc and one incandescent
dynamos, viz., 75 light, 35 light and 23 light Ball machines, a 50
light Reliance machine and a 500 light Royal alternating incan-
descent ma-
chine. The
50 light Re-
liance and 65
light  Ball
dynamos arc
used to sup-
ply current
to the street
circuits, and
the smaller
machines to
furnish cur-
rent for com-
mercial busi-
ness. These
dynamos are
belted 1o a
line of shaft-
ing extend-
ing from end
to end of the
building ;
cachdynamo
is driven
from a clutch
pulley, and can therefore be operated independently or in con-
junction with all the others.

The switch toard has been erccted in the north comer, be-
neath the wire tower, and is fitted with the usual current indicat-
ors, etc. The engine and dynamo rooms are connccted by call
bells and speaking tubes.

The millvright work and power pliant were supplicd by Messrs.
Goldie & McCullough, of Galt, and the belting by the J. C. Mec-
Laren Belting Co., of Montreal.

The architect who designed and superintended the construc-
tion of the building, is Mr. John Dav, of Guelph.

As most of our readers are prooablv sware, the clectric light
and gas interests of the city are under one control.  The pre-
sident of-both cempanics is Mr. D. Guthrie, Q.C., M.P.P,, and
the vice-president, Mr. Richard Mitchell. Both of these gentle-
men have held similar relations to the gas company from the
time of its inception, twenty-two years ago. The management
of both companies is in the hands of Mr. John Yule, who has
filled the porition of manager of the gas company most satis-
factorily during the last 21 years. Mr C J Jordan, the
electrician in charge of the plant, has also been with the Elec-
tnc Light Co. from its inception.

The company is a most enterprising one, and is now in
possession of one of the most substantial and best arranged
central stations to be found in the Dominion. It is their inten-
tion, we understand, shortly to install a power generator to

ViRw OF Dynamo Rood, GusLrl ELecrric Liciut ToMmpany,

furnish electric power for manufacturing purposes; the opening
for business in this direction appears to be very promising.

An external view of the station together with a view of the
dyniino room, are presented herewith,

IN RECOGNITION OF DEPARTED WORTH.

HAMILTON, Oct. 7th, 1892,
Bditor KLrCTRICAL Nxws,

Sir,—Hamilton Association_No. 2, C. A. S. E,, at its regular
meeting held Qctaber 7th, adopted the following resolutions :-—

“\WVhereas it has pleased the Almighty in his great wisdom to
remove from us our Ixte Brother, Douglas S. McKenzie, and

“Whereas this Association wish to recognize his many stithing
qualitics, thercfore it is

“ Resolved—That a fitting tribute be paid to the memory of
the departed, setting forth that in lamenting his removal from
amongst us, we mourn for one who was worthy of our most
sincewe esteemy ;

“ Resolved—That we offer our heartfelt condolence to the
bereaved ones in this their time of deep afiliction, and most
carncstly beseech them to seek consolation in their bereavement
from our Heavenly Father, who in His great wisdom has seen
fit to remove from them a beloved father and husband, always
remembering that He docth all things well ;

“ Resolved—That Hamilton Association No 2, C. A. S. E,,
extend their
heartfelt
sympathy to
the family
of the de-
ceased ;

“ Resolved
—~That the
Charter be
draped for
the period of
30days asa
tribute to the
memory of
the departed
Brother, and
that these re-
solutions be
placed on
the records
of this Asso-
ciation, and
a copy be
sent to the
faniily of the
deccased
Brother, also to the mechanical press for publication.

WL, MORRIS,
E. C. Jounson,  Committee.
R. MACKIE,

CANADIAN ELECTRICAL ASSOCIATION.

The exccutive, realizing the advantage of taking time by the
forelock, have set about making arraneements for the January
mecting.

The Secretary is in correspondence with certain members of
the Association in the various departments of the clectrical field,
regarding the preparation of papers for the approaching meeting,
and the consent of some has already been given. Itis hoped
that no one who has been asked to assist in this way to make the
meeting a success, will decline to make the attempt, except
under circumstances which would make compliance impossible.

A full meeting of the exccutive will be held a few days hence
for the consideration of this and others matters.

The new power house of the Toronto Street Railway Co. and
the Toronto Electric Light Company's new station, will, it 1s
expected have arnved at completion by the first of the new year;
these with the new Bell Telephone Exchange, and the head-
quarters of the local electrical manufacturers, will well repay a
visit of inspection.

The Eaecutive will welcome suggestions from any member
of the Association which will be likely to promote the cuccess of
the coming meeting or the general interests of the Association
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SUGGESTIONS TO ENGINEERS ON TENDING DYNAMOS—
ELECTRICAL TERMS EXPLAINED,

Place the oil-catchiers under the drip of the dynimo bearings,
and never allow them to overflow on the floor.

Keep the floor of the dynamo room swept clean, so that no
nails or other small pieces of metal can be drawn into the
armature,

Never usc or leave iron or steel tools near the machine, while
at work, as these are also likely to be drawn into the anmature if
left too near it.

Oil cans made of copper or zinc are best for use about clec.
trical apparatus.

Never allow oil to accumulate on the armature or shafts of the
dynamo.

When the wires coming out of the shaft to the commutator
become bare from cleaning, they should be recovered with kerite
or okonite tape, or gu:n cloth, and shellaced, and allowed to dry
for about cight or ten hours before being used.

If the shellac on armature bobbins or field magnets becomes
worn off, these parts should be reshellaced.

A good bellows will be of service in getting dirt out of the
crevices of the armature, and around the commutator and
rockers.

If the rocker springs are fastenced to a wood base, sce that the
screws which hold them are kept tight as the wood dries.

See that all thumb screws in the binding posts are kept
screwed down tight on the wires.  Special care should be exer-
cised in regard to this in the case of incandescence machines.

In placing iushes, take pains to clamp them firmly in posi-
tion, allowing them to rest squarely and evenly on the commu-
1ator.  Be very care™ Lot to screw down one side of the clamp
tighter than the other, but clamp them evenly, so that both
edges of the brushes will be held in place.

The clamps holding the brushes must be perfectly clean, so as
to make good contact,

Brushes must bear on the commutator with a reasonable
pressure, not too hard, nor so lightly as to allow them to flap or
chatter. Occasionally, by accident or otherwise, the brushes
will get bent, or sprung, and bear too lightly on the commutator.
This condition of afiairs is always attended with many sparks,
and a very rapid cutting, or wearing of commutator segments.,
In fact, segments may be worn out in a few days, in this way.,

If brushes are perfectly straight when put into the clamps,
sufficient pressure will usually be obtained.

In an arc light, or high tension machine, if the brushes arc
rocked too far forward in the direction of rotation of the commu-
tator, the sparking will quite disappear, but the lights will go out
occasionally, exch extinction being attended by a few very long
sparks on the commutator. This trouble may be correcte by
rocking the brushes backward a short distance. If brushes are
moved too far back, there will be sparking, and a consequent
diminution of light in the lamps, and occasionally extinctions of
the lamps, similar to those which occur when the biushes ave
too far forward.

The proper point for the brushes is as far forward as possible,
50 as to make the sparks small, and yet back of the point where
flashing will occur. In low tension, orincandescence machines,
the brushes should be adjusted to show no spark, or only a very
minute one, otherwise the wear on the commutator and brushes
will be very heavy.

Too much oil on the commutator will cause sparks similar to
those which appear when the brushes are not pioperly adjusted.

When brushes are worn neatly through, clip them off squarely
at the worn ends, and move them up to the same position as
before.

Cleanliness is absolutely necessary to the successful operation
of an clectric lighting plant. Too often the salesmen of manu-
facturing concerns give the impression that an electrical plant
will alinost take care of itself, and that it does not matter where
you put it, whether in some out-of-the-way corner, on a onelf, or
anywhere, so that it is not in thejway. It is not rcasonable to
expect this of a dynamo machine, any more than of any other
fine piece of machinery. Treat your electrical apparatus fairly ;
gtz "t a location that shail be as clean as possible; grant it
some attention, and you will be better satisfizd. Poorand dirty
oil will cause hot bearings, rapid wear, etc., and 1s, of course,
much more cxpensive in he long run.

The commutator is a very important part of a dynamo, and
should be given specinl care. It is well to wipe it off frequently
with an oiled cloth, and whenever .the machine is shut down,
carcfully brush off any particles of dust or copper which may
have collected about the connecting wires, or other parts of the
commutator.  Should your brushes be of the style composed of
a number of wires, soldered or bound together at one end, you
will find that they have a great tendency to collect dust, copper
filings and oil, which must be cleaned out. If they are attend-
ed to immediately after shutting down the dynamo, boiling
water will generally clean them nicely.  1f, however, the oil and
dirt are allowed to become dry and hard, it may, perhips, be
necessary to soak the brushes in kerosene oil for several hours,
Care should be used in handling these wire brushes to avoid
bending, as when bent, some parts of the brush do net do their
work, and others arc obliged to do much more than their share.

There are some places about a dynamo where oil will do
mote harm than good, us, for instance, the connections of the
fields, and in and avound the armature, It will sometimes work
its way into the latter place, if care is not used to prevent same.
In time oil is apt 1o 1ot theinsutation, and the constant collecting
on this sticky surface of dust and metal particles, tempt the cur-
rent to break through the rotten insulation, resulting in a burned.
out magnet, armatuse bobbin, or perhaps the entire anmature.

Contacts of all kinds should be examined occasionally tp see
that they are bright and clean, as poor contacts make high re-
sistance, and hence call for more power. They are also liable
to heat up sometinies to a dangerous degree, this heating some-
times being so great as to cause a fire.

It is hardly necessary, we presume, to mention the fact that
to obtain a clear and steady hght from arc lamps, the carbon
tods, as well as all other working parts of the lamps, must be
kept perfectly clean, and i condition to work freely and prompt-
ly. The contact points 1n the cut-out mechanism should always
be bright, so that in case they are called into action, a good ity
contact will be made. A clean globe may, perhaps, not be
absolutely necessary to the proper working of a lamp, but it
certainly looks much better and offers no obstruction to the
light.

No sooner has a dynamo been wstalled i a factory, or, we
may sy that as soun as its installation 1s completed and nego-
tiations opened, we begin to hear about amperes, volts, ohms,
megohms, etc, etc. [t may, therefore, be of interest and profit
to consider, briefly and simply, the meaning of these terms, as,
when they are clearly understood, other matters are grasped
more readily.

E. J. Houston, in his * Dictionary of Electrical Words, Terms
and Phrases,” states: ‘“The ampere is the practical unit of
electric cutrent. € . h a current (or rate of flow ar transmussion
of electricity) as would pass with an electro-motive force nf one
volt, through a circuit whose resistance is equal to one ohm.
That is to say, a current of the definite stiength that would flow
through a circuit of a certain resistance and with a certain
clectro-motive force.  Since the ohm is the practical unit of
resistance, and the volt the practical unit of electro-motive force,
the ampere, or the practical unit of current, is the current that
would flow against unit resistance under unit pressure or 2lectro-
motive force.”

The ohm, as mentioned above, is the unit of resistance, and
the volt the unit of force or presswe. A very simple and easy
way to fix in one’s mind these terms and their meanings, 1s to
take the common illustration of the flow of water thiough a pipe.
We will assume, for convenience, that we have a pipe one wmch
in dinwmeter, and, say, five feet long, offering to whatever Liquid
is to be put through it, a friction of resistance of one ounce. We
We now wish to put through this pipe one gallon of water, and
therefore must havea certain amount of pressure to accomplish
this result. Let us say that it requires a pressure of one pound

to push the one gallon of water through the pipe mentioned, the
friction resistance of the pipe being onc ounce. Transpose this
case into an clectrical question, and it would be about as follows.
The one gallon of water would represent one ampere of current.
The friction resistance in the pipe would represent one ohm,
and the one pound pressure would iepresent the electro-motive
force (e. m. f.) necessary to drive the one ampere of curreut
through a given length of wire having a resistance of one ohm.

The term megohm is formed simply by the addition of the
prefix meg, or million, meaning, therefoie, one million ohms.—
Scientific afachinist.
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CARE OF STEAM BOILERS.®
By ALugrT E. Bokixs,

Tuts s a subject which is gor should be) of deep interest to
all engineers, not only for our own safety and our employer’s
property, but more especially for the protection of our fellow
employees and the general public agamst loss of hie and hmb.

1 have often thought that tlus matter docs not receive from
us that just and careful consideration that it should.

‘There might be much saul or written on this subject 1 con-
nection with the consteuction, matenal and setuing of steam
boilers. I shall, however, endeavor to keep as close as | can to
my subject, touching only such potnts on the carcof boilers as may
be in my opimion conducive to safety and cconomy.

We know from expenience that all boilers are gradually weak-
caed by the work of destrucuive agents upon them from the
tine they are put nto eperation unul they are discarded and
ciarted away 10 the scrap heap in some rolhing nnl} yard,

The wapduy wath which this detenoration takes place depends
to a great extent on the following. 1st. Ihe quahty of matenal and
workmanship, and. The location of boiler setting; 3rd. Lase,
but not least, the umount of care bestowed upon 1t by the man
who 1s placed in charge.

Une of the worst enemies of a steam boiler, with which we
have to contend, 1s external corrostun, and 1t 1s 10 a great extent
caused by negligence. Tius form of corrosion 1s often caused
by the guage cocks, man holes, flange joints, tube ends, nvetted
scams, &c., being allowed to leak and dnp down the front and
shell of boilers day after day where (oft times) “out of sight, out
of mind,” the plate 1s caten away in a surprisingly short space of
ume to such an eatent as to become dangerous. 1 notice that
itis a very common thing to find the heads of boilers in the
viamty of the hand holes caten away from the above cause,
How often do we hear a man make use of such an expression as
this after making a hand hole jont and finding 1t leaks a htule,
“Ohy st's good enough.” Every engiacer in this room will
agree with me when I say that there 1s nothing yood enough for.
a steam boiler in the way of care and attention, unless it be the
very best which the engineer hts in his power to give

The old saying, “As a man sows so shall he re.,. 1s never
more applicable than to a boiler in regard to the result of good,
bad or indificrent haudling as the case may be.  Just as soon as
a leak is discovered around a boiler it should be attended to, as
f notit only tends o make matters worse, as I have before
stated by inducing worrsion, as hut water and coal soot combined
are cortunse agents of great strength and it s surpnising how
suun they will eat away the sheet to one-halfof us onginal thick-
ness.  As I stated above this s a very common occurrence
atuund haod hole doors and the plate o> often found eaten away
to such an extent as to nced patching. 1 can aunbute such
wases as this to nothing but carelessness, as it can always be
prevented by a latle case and pane 1n makimg a jont. |
have yet to find the hand hole that T can't make ughte.

My way of making a hand hole juint 1s as follows. Clean the
plate and sheet well, then wind abuout three tarns of cotion wick
tightly round the plate, cut a yasket of J” rubber 1o fit plate
snugly, then on top of it smear well with black lead or plumbago
and wil. T never use red or white lead around « boile: except
for pipc threads, and even for that 1 believe plumbago s the best.
By using the black lead and oil on the rubber it can be removed
atany time, and the gasket will adhere to the plate, having a
smooth face, and can often be used three or four tumes. [ have
often packed so-called “hard ones” in this manner and made
them quite tight when other means have failed.

For man hole plates I always use 4“ asbestos board cut to fit
the plate snugly, then soik it in water for an hour, put it on the
plate smearing the side comir.. in contact with the boiler sheli,
well with black lead and oil.  Then when breaking joint again
it will only be necessary to pour some ,water over theasbestos
to soften it and apply more black lead and oil, and it is ready
foruse again. I have made joint for a man-hole in this manner
which has Insted four years and been broken every three months.
I believe this to be the cheapest joint for a man-hole plate, tak-
ing everything into consideration. Asbestas is a good steam
packing, but I would not advise its use on water joints, such as
hand-holes, as the water will soak through it.

® Paper 1ead at the 2.nnual convention «f the Canadian Association of Sxati:u:r;v
Engincers, Hamilton, August 2gth and soth, 1893,

\We now come to the intemal corrosion, which is another form
of wasting away, but it is not quite so rapid as external corrosion
when [eft to take its own course, The action of interal cor-
rosion may be classified under the following headings, viz.
Chemical, Galvanic, and Mechanical.  Itis chemical when seen
in the form of the rusting away of plates in a uniform manner.
\When galvanic, its presence is made known by the rivet and
stay heads being eaten away, also by pitting taking place in the
tubes and sheets.  We also find the ends of gauge glasses caten
away thin in some boilers from the same cause.  Galvamsm 1s
a species of electricity which is excited by estaolishing contact
or communication between two metals through the medium of
liquid and it posscsses energetic decomposing power,  Mechame-
cal action, such as grooving and buckling of plates, 1s caused
principally by unequal expansion and contraction, If we look
into this matter alittle it will not be hard to understand the cause
ot buckling and grooving. Take for instance an mternally fired
boiler such as the Lancashire or Galloway, and 1t 1s very evident
that the difference of expansion between the furnace flue and the
shell must be conziderable, owing to the high temperature of the
firc, and as the fluc cannot expand very much endways on account
of the rigidity of the heads, it has to adapt itself under these con-
ditions sumewhat to the shape ot a bow! and wt 1s from these
actions that the grooving occurs in the roots of angle wrons that
secure the flue to the heads in this class of boiler.  Mechanical
action like the above frets and irritates the iron ot steel until the
skin is broken. The fracture is also acted upon by any acids
which may be present in the water until the groove or fracture
extends in many cases clear through the sheet.  This action of
grooving is frequently found, as 1 said before, around the roots
of angle irons and flange plates of Galloway and Lancashire
boilers, but is not found so frequently in the horizontal tubular
hoiler as commonly used in this country. A short tme ago the
writer saw some furnace flue angle irons taken out of a large
Galloway boller which were grooved the whole circumference
with the exception of a space about 2 inches long.

The practice of some engineers of opening the furnace doors
of boilers to check the gencration of steam nstead of having and
using dampers cannot be tqo severely condemed, as leaky seams,
rivet cracks, and other evils must follow such a practice, to say
nothiny; of boiler maker’s repair bills, and yet 1t 1s daly persisted
m by some men.

It should be the aim of every firteman and engineer to keep the
temperature of the furnace as near one pont as practicable, if
they wish to huve aboiler free from leaks and thus reduce the
sudden expansion and contraction to a minimun.  The man who
throws on a heavy fire and lets it burn up and die down unul
there is barely enough incandescent fuel to ignite fresh coal, and
charges up hisfurnace again with green coal is not doing his duty
cither tu his boiler or his employer as such slovenly work cannot
fail, in time, to produce bud results to the boiler, to say nothing
of such acourse being uneconomical in the generation of steam,

In regard to internal corrosion, where it is umform and n the
shape of rusting away of the plates, I believe the best thing 1sto
get a sample of feed water analyzed and a compound prapared
espedially to counteract the action of the corrosive agent or
agents in the water. Fortunately for us we ire not troubled
much in this part of Canada by this form of corrosion. For the
second form of corrosion, which is galvanic, I know no remedy,
except to watch boilers carefully and have them inspected
regularily, so that all defects may be discovered and made good
before they become actually dangerous. In the case of pitting,
which occurs mostly in low pressure heating boilers where the
condensation is rcturned continuously to the boiler, I would
advise that a few pounds of sal. soda be put in the boiler during
the winter, and when laying up the boiler for summer, after
washing it out thotoughly with hose and making all joints good,
put in 101bs. of sal. seda and get up 3 or 4 lbs..of steam on
boiler alone, then let boiler cool off and when cool fill up with
water to the stop valve on main steam pipe. The above treat-
ment will arrest the action of pitting, and in a damp place where
a boiler stands idle all summer, afier smearing boiler all over
with coarse oil fill up with water and put in ten pounds of sal.
soda dissolved and let it remain until the fall or whenever it may
be wanted. This treatment will keep the boiler free from ex-
ternal corrosion caused by a damp cellar.

To guard against grooving and buckling, I would say, have
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enough boilers to gencrate the necessary amount of steam with-
out having to force your fires, the e¥ect of which is to shorten the
life of your boiler and this to at the expense of economy in fuel.
It is a mistake to put in two boilers of 100 h. p. rated capacity
ta da 250 h. p. actual work [t would pay well in the long run
to put in four boilers of 100 h p. rated capacity and run with
slower fires and be in a position to shut one down at any time
for cleaning  There is no advantage in forcing a steam boiler,
look at it from any point we may, but T am well aware that it is
a very hard matter to get some steam users to regard it in this
light as it scems to them always a matter of dollars and cents in
the furst cost.

I came across a case not long ago where a man boasted to
me with apparent pride that the man hole plate of his Loiler had
not been removed since the boiler was put in, which is some
nine or ten years ago, and that he only took out the hand holes
and washed out once a year.  When such men as this are allow-
ed to control steam boilers, is there any neced to wonder that
week after week we read n our daily papers of boiler explosions
and loss of valuable lives and property? Many people think
boiler explosions are purely accidental and can't be avoided , 1
maintain that this is a mistaken idea, and 1 feel sure that if
all the details of these explosions were known the cause would
in many cases be traced to ignorance and negligence of the
common sense rules which should govern the operation of steam
boilers.

From the rcports of the different Dboiler inspection and
insurance companies of this and other countrics, also of districts
where an Engincers License and Boiler Inspection Law are in
force and faithfully carried out, it is fair to assume that these
boilers which have exploded during the past year would not have
done so had they been inspected.

No boiler of the horizontal tubular type should be allowed to
run over 2 month, when generating stcam for power, without
washing out, and the man hole should be removed at least every
three months and the fireman go inside with scraping tools and
dislodge all the scale and deposit he can, afterwards taking in
the hose with him and washing_ off tubes and shell thoroughly.
Itis a good thing two or three days before washinyg out to pump
into the boiler 10 or 12 1bs. of sal. soda, as this will soften the
scale and make it much more easy to remove.

In case a boiler is badly scaled I have found the following a
good course to pursue. when a boiler can be laid off for a few
days, put in from 20to 50 lbs. (according to state of boler, of
caustic soda and get up 60 Ibs. pressure of steam, and keep itup
for a day, then let stcam down but keep cnough firc going to
keep boiler hot and water at 2127 F, for a few days. Then let
boiler cool down, let off water and wash with hose under good
pressure, and repeat the dose if necessary.  This treatnent has
been found to clean a boiler when everything else has fuiled.
Some engineers are in the habit of blowing ofi’ a boiler under
steam pressure and turning on the cold water to wash out whiie
hot, as they claim by so doing it takes off the scale. Thatst
does 50 s no doubt a fact, as the sudden contraction of the
plates is so rapid that the scale is cracked and falls off. In
following such a course & man may get off some of the scale,
but the damage done to the boiles from such sudden contracuion
is such that it soon means a bill from the boiler shop for repairs.

The proper way to wash out a baoiler is to let both boiler and
brick-work cool down, if possible, then run off the water, and
open up hand-holes, when the mud and sediment wili be found
in the bottom of shell and can be ecasily removed.  After filling
up the boiler with cold water put a slow fire under it and
gradually warm it up. Forcing a heavy fire under a boiler full
of cold water is as bad or worse than blowing off under pressure
and washing out hot, and the engineer who boasts of having got
'up 20 1bs. of steam from water at 45 % F.mn 20 minutes, only
shows his own ignorance.

Every man who has charge of steam boilers should take a
pride in keeping them, and everything in connection with them,
clean and in good order. He should be cool und collected in
case of an accident, and not like a man 1 knew of a shost time

“ago, who tock a situation to run a small engine and boiler and
when the second day, the guage glass oroke, put for the strect
and could not be induced to go back until the engineer fiom the
next door had been in and shut off the valves communicating

with the boiler.  Never allow any oil to enter your boler. 1 am
aware that many engineers believe that a Jutle cylmder ol i a
boiler is a preventative against scale, but be this as it may
{and [ am not prepared to contradict ), it 15 a well known fact
to many enginecers that tery serious damage has been done to
builers by reason of oil mining with the impurities held i the
water and forming « kind of paste which in some cases has
fallen to the bottom of boiler and remained there, and owmg to
the fact that this oily paste has hept the water from taking the
heat from the plate, the result has been that the plate has been
heated to such a temperature that the pressure has bulged the
plate down, and in some cases a fracture has taken place.  Some
engincers will tell you they have allowcd the oil from the con-
densation of exhiust steam to be returned to the boiler for years
without any harm to the boiler, but 1 could tell you of places
where it was only allowed to go in three months or so and the
result wis overheating of sheets, and when the sheets were cut
out the oil and mud was found thick on the water side of sheet.
The best cure for anything is preseation, and if the ail is being
returned in condensation from your eabaust heating system to
to your boiler, my advice is to take means to prevent it at once,
or if you neglect to do so youmay have trouble. Itisapleasure
to go into boiler rooims where cleanliness is observed, not ouly
on the brass mountings and fronts, but up over the tops of
boilers, which in too many places serve as a lumber room tor
pipes, bricks, old bags and a large quantity of dust. A boiler
should be kept as clean upon top as in front, and it is a
very small matter to kecp it su when once it has been putin that
condition. The plea which is so often put forth by engincers as
an excuse for a dinty, slovenly engine and bLoiler room, “ 04, if
1t suels the boss £ will suit me," is about played out. The men
who get on well are those who take an interest in all they do, are
clean and tidy about their engine rooms, and put in their spare
time reading and studying, in order that they muay keep up to
the times and be in a position to take advantage of a better
position when it offers itself. It is this style of man who gets
there every time.

This Association has been the means, both directly and in-
dircctly, of bettering the positions ofa good many engincers, and
in so doing has been a benefit to quite a number of steam users,
but I do not consider that the latter have given us that considera-
tion and support which we were entitled to. Nevertheless we
are gaining in this 1espect steadily, and shall continue to do so
as long as our organization is based on a pnnciple which
recognizes the identity of interest between emiployer and em-
ployee, and the belief that true merit will bting its reward in the
shape of good wages without the intervention of stiikes and
the misery which follows them, and which we in Canada ate
fortunately free from in their worst form.

Mr President, officers and brethren, I thank you now for
your kind attention to the reading of the paper. I only wish 1
bad the ability to handle the subject better. I trust that in the
future several papers wll be read cach year, on subjects interest
ing to us all as engincers, as such papers cannat fuil to be in-
structive, and will tend to prove to our fellow citizens and
employers especially that we are endeavoring to keep up with
the pracession and to advance the cause of steam engincering.

PERSONAL.

Miss Yule, daughter of Mr John Yule manager of the Guclph Electric
Light Co., left home on the 24th of October to <pend a year with {ricnds
in Scotland.  Her companions in the office of the company presented her
with a kindly worded address and a valuable field glass as a parting token
of their esteem,

Invitations have been issued for the wedding on the 7th inst, of Miss
Enuly Selina Ryan, of Newpon, R, L., and Mr, john Carroll, Secretary-
Treasurer of the Lugene Phdlips Electrical Works, Montreal, and 2nd Vice-
President of the Canadian Electneal Association.  The joyous cvent will
take place at the residence of the bride’s mother, 13 Bath Road, Newport.
‘Taking it for granted that the bride is as charming as our fancy paints her,
and knowing as we do the many excellent qualities of the groom, we extend
to both our best wishes. Noyw that their days of * sparking * are over, may
the future ** current ™ of their lives flow smoothly and plcasantly on till the
** circuit ™ of existence shall close.

The supreme corrt of Michigan has decided that a street car company
which is not obliged by law to give transfer tickets, and which does not repre-
sent to the public that it will do so, may make its transfer tickets condi-

ional upon being used within 15 minutes after being given.
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THE TORONTO TECHNICAL SCHOOL.

Following is an abstract of the adidress delivered by Mr,
John A. Duff, Principat of the Toronto Technical School at the
opening of the sccond term on Oct. Jud.:—

It has been announceds that | am to speak to-night on - Ihe Benefit of
Techmenl Knowledge in Mechanical and Industriul Pursuts, 1t would
probably be inferred that { would endeavor 1o ennumcrate the advantnges
and advocnte the Jams of Tedhnwal Education in general, but § do not
think that any one will be disappointed at hearing that such is not my inten.
tlon, for 1 feel sure that everyone will be more interested in hearing what
facilities for such education are provided by the Toronto Technieal 8§ L:ool,
and by expluning the scope and bearing of the subjects taught 1thnk 1
can more cflectively than tn any other way make clear to you the advantages
to be derived therefrom,

The hustory of the Toronto Technienl School s bnef.  In December of
last year the City Councll passed a by-law, appointing a Board of Manage.
ment and giving them an appropriatioa of $6,000 and the free use of St
Lawrence Hall. ‘The Board at once began the work of organization, teach.
ers were appinted, and the courses of stidy decided upon, and $t. Lawrence
Hall having been found unsuitable, this building was secured and the neces.
sary alterations made with such expedition, that by the first of February the
work of the session was well commenced.  Ihe attendance from the first
was large, and was well mamtaned throughout the term, and very
satisfact: ry progress was made.

Such has been the past.  “Lhere is every censon to hope that the coming
year will be still more successful and that the Toronto ‘Technical School
will mpidly becone a great power for the dissemuination of scientific know-
ledge and habits of correct thought.,  With additional teaching power we
have been able to make the course of study more comprehensive.  ‘Frigononie.
try will be taught twice a week 1nstead of once, which was all the time we
were able to devote to 1t last year, and, if necessary, the classesin Arithmette
and Measuration will be sub.divided. Arrangements have been made for
three classes per week §n Chemstry and Physics, wluch will enable us to
provide a tolerably complete course on electicity—~that mysterious power
which seems destined to usher 1n a new em of avilization, There 1s thus
provided for the current year the fullowiny distinct courses of study.
Mathematics, including Anthmetie, Mensuranon, Algebra, Euchd, Trigo-
nometry; Practical Geontetry, Descriptive Geometry, Mechanical ang
Architectuml  D-awing; Mechauics, including Statics, Kinematics and
Dynamies; Chemistry and Physics, including Hydrostatics, Heat, Sound,
Light and Electricity.

Each student is altowed to sclect Ins own studies subject only to the re.
quirements of the time table.  Wuh only ten teaching hoursin the week
it is impossible to make pruveaiwn fur all the classes without baving two
diiferent subjects occur at the same time, and thus to some exent the tree-
dom of choice In the sclection of studies is curtailed.  The ume table has,
however been carefully armnged, so that the least possible inconvenicnce
will be felt from this souree  For example, if a student has so fur forgotten
his Anthmetic that it would be necessary for him to take lessons in that
subject, he would not be able, untit he has become familiar with Arithmetical
operations,ito derive much benefit from the lessons in Mechunics. We
have therefore put Arithmetic and  Mechanics down for the same hour, and
the students who find it necessary 10 review their Anthmetic, and who
wish to study Mechanics. will find it notn hardship but very much to their
advantage, to take Arithmcetic during the present scssion and defer the
Mcchanics for another year,  As the success of the student and therefore of
the school depends largely on the proper sclection of the coutse of study,
let me brielly describe the different subjects taught, and incidentally men-
tion some of the advantages derived from cach,

let us begin with Mathematics, the nterpreter and herald of scientific
knowledge, and without which lutle real progress can be made.  Mathe.
matics ts one of the most potent instruments  of scientific investigation, be.
sides being the only foundation upon which exact scientific knowledge can
be built.  In Science and Engincering, theories are of little valuc unless they
arc exact and definite, and we cannot have this exactness without Mathe.
matics. A knowledgr of Mathematics ic not necessary in order to under-
stand the general laws of nature, but it 65 neccasary in order 1o staté those
laws with exactness or make any practical application of them  Anyone
can understand that water will tlow through pipes but no one can calculate
the quantity which witl flow through a given pipe in a given time without a
knowledge of Mathemaues. 1 do not mean to say that Mathematics must
he pursued to its highest developments but it s necessary to have at least a
good working knowledge of Arithmetic, Algchra and Geometry.

The course on Arithmetic~the corner stone of Mathematics—will com.
piisc instruction in numeration and notation, the opemtions of addition, sub.
traction, multiplication and division, the use of fractions and decimals, tatio
and proportion, the method of cxtracting square root and the theory of
logarithms—in short a complete courss in Pare Arithmetic, including all the
arithmetical operavons wiitch are used in the other branches of Mathematics
an3 Science, hut excluding Commercial Arithmetic, which is the application
of the focgoing rules to the tomputation of interest, discount, stocks, annui.
tics, &c., and which finds its proper place in the curriculum of a Business
College.

Along with Anithmetic are taught the rules of Mensuration, by means of
which the arcas of surfaces and the voluines of solids may be ealculated and
compared. A knowledge of these rules may be requited by any man at
any time or place.

In Algebra the work will be the same as that which is ordinarily taught sn

the High Schools of Ontario, which is all that is usually required in pute
or applied science, 1 will not occupy your time with a mote particular
ennumeration, but 1 wish to impress upon all intending students the vital
importance of Algebra in chennstry and physics.  Inthesesciences formutae
occur which oan only be properly expressed Ly algebraic symbols, and
the only practical method of solving problems or determining an unknown
quantity {s by means of algehraic equations.  But if Algebra is of so great
impo-tanes in Chemistry and Physics, it is absolutely indispensable to the
propers study of Natural Plulosophy or Mechanies.  Very few calculations
involving force or motion can be made without its aid, and without Algebm
a knowledge of Mechanics must always prove to be incomplete and unpro.
ductive  \Vhat has licen said of Algebra is true to almost as great a degree
of ‘Trigonometry and Luclid’s elements of Geometry, Euclid has the further
advantago of being one of the most perfect systems of logic that has ever
been constructed  and no one can master Euclid without becomirng a
logician.

Let wie here remark that the aim of higher education ought not to be so
much te fill the student with dey facts, as to teach him how to use what
knowledjte hic already possesses—in other words to teach him hew to think
properlyand to act accordingly, And one of the greatest works thatu
Technical Schiool can de is to teach mechantes the art of thinking. Ta do
this there is no study so efficacious as Mathematics, for there is no other
branch of knowledge so exact and dcfinite, and there is no other in which
the reason alone is employed.

In Chemistry, it is proposed to teach the mode of occurrence, the nature,
and methods of prepamtion of the different elements and compounds which
arc of importance ir everyday life, special attention being given to those
substances and processes which are of technical* value, such as electrolysis,
coal, ind the manufacture of coal gas, iron and steel, mortars and cements.

Lying in the bordet land betweea Chemistry and Physics, is the study of
the constitution and properstics of matter . —n few lectures will be devoted to
his very interesting subject.

Under Hydrostatics will be taught the general chamcterand propertics of
liquids, and the theory of the common hydrostatic and hydraulic instru-
ments, such as the hydrostatic balance, hydrautic press, spirit level, hydro-
nieters, clectrometers, etc.  Along with hydrostatics, though scarcely be.
Tonging to it, come the physical properties of guses and the atmosphere,
the theory of the barometers, pumps, balleans and siphons,

The course oa Heat will embrace the nature, sources, transmission and
general effects of heat, the theory and construction of thermometers, the
determination of the melting and boiling points, freezing mixtures, distilla-
tion nnd evaporation, and the theory of stcam engines.

Lectures will be given on the elementary theory of Sound and Light in,
which the theory and construction of optical and musical instruments will
be described,

Electricity will be taught in two divisions, The relation of Chemistey
to electricity, and the theory and construction of electric battertes, wul be
described in connection with the course on Chiemistry.  In connection with
Physics, there will be a course on magnetism and current clectricity, the
theory and construction of the dynamo, telephone and telegraph, and the
applications of clectricity in daily life,

In Chemistry and Physics the lectures will be illustrated by expeniment as
far as our apparatus will permit.  We hope that very soon, though perhaps
not during the present year, there will be a laboratory in connection with
the school, in which practical work in Chemistry and Physics may be done
by advinced students. The advantages to be derived therefrom must be
apparent to all, and et us therefore hope that it will soon be an accom-
plished fact. There will be @ course on Practical Geomaotry, which is
intended to give facility in the use of drawing instruments and the construc-
tion of geometrical figures. It will be found very useful as an introduction
to the course on Descriptive Geanetry or the theory of projection.  That
on Descnptive Geometry will comprise the representation of objects
by ineans of a plan and clevation, and problems leading up to and solved
thereby, such as the determination of the {orm of the intersection of two
cylinders or cylinder and a cone, together with nstruction in oblique and
perspective projection,  This course, which involves the theory of drafting,
is of great utility not only tc those who are trying to perfect themselves as
mechanical or 2rehitectural drafismen, but to sheet metal workers and any
whoseoccupation requires them tohave some knowledge of working drawings,
as pattern makers, boiler inakers, machinists, ete. In connection with the
Descriptive Geometry, practical instrection will be given in the drafting
room in instrumental drawing, lettering, etc., for which purpose copies and
models of machine and building construction will be available. This in.
struction will begiven to the studeats individually and for this purpose the
drafting room will be open, and an instructor will be present during every
teaching hour of the school. A student who tikes this course of practical
work in the drfting room should be able by the end of the year to read a
a drawing without any difficully, and also to make a fairly good original
drawing, and at the cnd of two years hie should be a fairly good draftsman.

‘The course on Mechanics will embriace the theory of vectors, the repre:
scatation, measurements and laws of forces and motions, the theory of
equilibrium, theory of the lever, pulley, and other simple mechanical powers,
the calculation of stiesses, theory of the simple beam, the transmis-
si0n oi force and motion, friction, work, cnergy, power, the cfficiency of
machines and the elements of machine design. 1 hope that this brief out-
1ine of the courses of instruction will enable intending students to choose
wiscly the subjects which they most require. But should there be any who
are stll unable to make a choiwce, the teachers will be glad to give

(3
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whatever further information may be required.  Most students will find
that they will be unable to pursue more than two or three courses of study
during the year, 1 would advise tnose who thus find »: necessary to defer
some of their studies, to take-their Mathematics first, for the reason which
I have alrendy given, that a knowledge of Mathematics is essential to a pro-
per study of the other subjects,  From what [ have said or from n veflerence
1o ihe prospectus it nught be interred that we expected to complete all our
courses of study in une year, but such 1s not the case.  In Algebra, Euchd,
Descriptive Geometry, and perhaps some of the otlier subjects, two years
will be required to complete the course, and it is expected that the advanced
classes in these subjects will be formed next October,  And, without inter.
fering wuth the peefect freedum of choice now enjoyed Ly students wishing
to pursue a specil line of study, it 1s hoped that we will then be able to
announce the progrunme for a regular course embracing two or three
yaus,  The experience of the past winter has convinced me that in Toronto
the demand for technical education fs urgent, but the citizene may rest
assured that on the part of the Board of Management or the teaching stafl
of the T'echnical School no effort will be wanting to supply that demand.

SPARKS.
Six new vestibule cars and a sweeper are in cuurse of construction for the
Ottawa Street Railway Company. .

The Ottawa electric street milway carried without accident during the
recent exhibition in that city, 138,000 passengers,

1t ia proposcd to increase the capital stock of the National Electric Tram.
way and Lighting Co., of Victoria, B. C,, to $1,000,000.

A conductor named Snyder on one of the Humilton electric street cars,
was crushed between two cars on Octaber gth and fatally injured,

The Nanaimo Electric Light Works were advertised to be sold by auction
on the agth of October, ‘The result of the sale has not yet been learned.

The wire, lamp and fixtures department of the Peterboro Electric Light
Co, has been purchased by Mr, J. . Greer, an expetienced clectnician.

The cstablishment in connection with the Ottawa Umiversity of a depart.
ment jor the teaclnng of clectricity, 1s understood to be in contemplation.

The town of New Glasgow, N. S., has been asked to approve of a route
for the electne street railway which the New Glasgow Electric Co, propose
to construct.

The town council of Cote St. Antoine, has decided to grant a franchise
for the construction of an =zlectric street railway, to the Montreal Street
Railway Company.

‘The Montreal Incandescent Light Co, are seeking incorpuration for the
purpose of manufasturing apparatus Yor electrical purposes. The capital
stock is placed at $1,000,000.

The town of Cliatham has granted the franchise to the local electnie
company, {or the consteuction of an electric railway, and the nght to furmsh
light and motive power to factories,

The vacancy on the board of directors of the Daminion Telegraph Co.,
caused by the death of Mr. Alex. T. Fulton, of Toronto, has been filied by
the clection of Mr. Hector McKenzie, of Montreal,

The St. Catharines clectric strect railway, which has been in liquidation
ior some tume, was sold by public auction on October 22nd.  Mr. George
Dawson, of St “atharines, was the purchaser, the price paid being $20,000.

‘The telephone service in Toronto has been scriously affected by the heavy
currents passing through thetrolley wires. The difficulty will be aggravated
when the electric cars are put in operation on Yonge street and the belt
line. Meanwhile, the Bell Telephone Co. are pushing forward as rapidly
as possible the work of putting their wires underground,

The generators that George Westinghouse isbuilding to furnish electriaity
for the 93,000 incandescent lamps at the Worlds Fair are to be the lazgest
in the world. One of them will operate 20,000 lamps. ** The ordinary
gencrator supplies but 3,200 lamps,” Mr, Westinghouse said, **and most
of them less.  Our largest generator will supply 20,000 Jamps, and most of
the others will be of 10,000 lamp capacity each.”

A file with which a young man named Black was engaged in filing a
switch at the Toroato Street Railway power house, recently, camein contact
with the positive and negative wires, with the result that a portion of the
file was melted, and the young man severely njured. Had 1t not been for
the fact that the file seceived a considerable portion of the charge, Black
would not unlikely have been killed; as it was, he lost his eyesight for
some days.

‘The city of Brantford, Ont., voted recently on the question whether it
should operate its own lighting planis and thelocal system. ‘The result of
the vote was against the project.  Such ownership would be an interesting
experiment to watch, could it have been undertaken, because of its novelty,
but the vote showed that the ratepayers of the city were not seeking any
novelty. Municipal ownership of electric plants does not seem to be very
popular.—£Electrical Industries.

‘The Toronto Street Railway Co. are turning the building formerly used as
stables, into a power house. ‘There will be installed five compound engines,
four of §50 horse power, and one of 325 horse power.  These engincs arc to
be placed in positionin a few days, A chimney stack 120 feet high, the
tallest in the city,*is in course of crection. The power house is expected to be
in operation by the first of the new year. ‘The total cost of the plant will
be about a quarter of mitlion dollars,

PRICES FOR ELECTRIC LIGHTING IN BRANTFORD.

BRANTFORD, Oct. 29th, 1892,
Hditor KixcTricAL NEws,

SIR,—Our aitention has been called to a short editorial which
appeared in your issuc of this month, which doubtless refers
to us. After a carcful perusal of same, we are forced to the
conclusion that some oue with very lttle regard for truth has
imposed on you,

We have had the contract for the public highting of the streets
of Brantford by electricity for five years, and although the
penalties provided for in the agreement were as binding and
harsh as they possibly could be, our company never once during
the whole of that time received any notice from the city authori-
ties that our lighting of the city was inferior, as alleged by yau.
And it is safe to say that they would have a better knowledge of
the subject than cither your good selves or your informants.

Tenders were called for in August last for another five years.
Competition was keen. The Brantford Street Railway affered
to light the city with sixty (60) lights morc or less for twenty-six
(26) cents per mght, all night and every night; our tender was
twenty-three ard a half (2334) cents,  Although the lowest, the
majority of the City Council, for reasons that ave familiar to us,
refused to accept our or any of the other tenders, and submitted
a by-law to the ratepayers asking authority to issue debentures
to enable the City Council to go into the public lighting busie
ness.  Our company and their friends fought the bydaw and
defeated it in every polhing subdivision of the city. Every vote
against the by-law was in favor of our company, and the action
of the people is a rebuttal of your statement.  The City Council
then offered us the lighting for one year at 2334 cents per night,
moonlight schedule, deducting from the 233 cents per night
every moonlight night, and this for only one year instead of five.
The contract is now all night and every night.  We had to ac-
cept these tenms or be driven out of the public lighting business,
and now you are disposed to allege that under the first contract
we furnished inferior service, and on this account were driven
into the position of accepting the present low figure. If we are
to blame, with ample water power at our command, what have
you to say about the offer of the Brantford Street Railway,
owned now by the Canadian General Electric Co., of your city,
who have to use steam power, and were very anxious to get the
contract against a local company, at 26 cents?

Yours truly,
Brantrorp ELECTRIC LIGHTING CoO.

[As the above letter reached us only a few hours before going
to press, comment thereon in this issue becomes impossible.
We may deem it advisable to refer to the subject in our Decera-
ber number.—EDITOR ELEC. NEWS.]

—

——————

PUBLICATIONS,

The Arena for November closes its sixth volume with a table of contents
at once strong, varied and of gencral interest.  This Review continues to
grow in favor without lessening in a jot its bold assault on conventional
shams and wrongs of the age.  Nor does it show any sign of Leing less
hospitable to new progressive and reformative thought, It 1s conspicuously
fair and unquestionably the boldest Review of our time,

TRADE NOTES.

The Ball Electric Light Company report as recent sales, 750 light alter-
nating dynamo and installation, two so light 4 ampere ar¢ dynamos to
Oshawa Electric Light Co., Linuted, also soo0 hght alternating current
dynamo and installation to Oakeille Electric Light Co.; ane 25 light 4
ampere arc dynamo to Wm. Stuckey, Grand Valley, Ont.  Quite a humber
of the Ball Co.’s stationary motors have been sold this month 1n Toronto,
Londen and Ottawa.

———

‘The first of a serics of meetings of officers and employees of the Bell
Telephone Co., in Mantrea), (o discuss matters affecting the perfect work-
ing of the system, was held recently in the ante.room of the main exchange.
Mr, Miller, superintendent of the inspectors’ depaitment, presided. Mr.
C. E. Getz, manager of the exchange, also took part in the proceccings.
‘The means of overcoming the difficultics caused by induction from street
railway currents were considered,

Cutting rubber for making gaskets or other purposes is always a difficult
task when a dry knife is used, no matter how sharp the blade may be, It
{s said that if the blade be wet with water containing potash the cutting may
be casily done with the exertion of much less strength. A thin blade, such
as that of a case knife, is much better than a thicker blade, ke that of a
jack knifc, and an easy way to sharpen a knifs for cutting subber is on a
round or half-round file, which gives a saw tooth cdge that s very effective
in cutting rubber, leather or other tenacious material.
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ON Octaober 15th, two boilers in a rolling mill at Portsmouth,
Ohio, exploded, wrecking the mill and injuring nine men. Four
hundred men were at work in the mills at the time, and itis a
wonder that not more were injured.  ~

WE understand that the Bill which is proposed to be intro-
duced in the Dominion Parliament at its next session, relating
to the electical interests, will cover the testing ot electric light
meters, an insulation test of the consumers’ wires and regulations
in regard to a constant supply of energy at the consumers'
terminals.

A TELEPHONE circuit one thousand miles long has just been
complcted, establishing connection between New York and
Chicago. ‘The line has been tested and is said to work satis-
factorily. ‘There was used in its construction 50,000 poles,—fifty
poles to the mile—on which are strung two lines of No. 8 copper
wire.

BOILERS used for heating purposes are very liable to suffer
from internal corrosion of the tubes. Theuse of the same water
returning from the heating coils has much to do withit. The
remedy 15 to change the water during the winter by occasionally
blowing some off, and filing up with fiesh water. A boiler
should not be allowed to stand idle with*the same water in it
that has been used in making steam.  If the water is to be idle,
1t1s better to empty the boiler and fill up with fresh water.

WE referred recently to the fact that the advocates of the
storage battery system of street car propulsion were e ndeavor-
ing to create opposition to the trolley system in Montieal, in
the same manner as was donein Toronto, and that the president
of the Street Railway Company had offered to stake the sum of
$5,000 on the result of the finding of an impartial committee of
experts, if the storage battery advocates would deposit a similar
amount. This offer does not appear to have met with any
response, but 1o satisfy the citizens, the City Engineer was com-
missioned to visit Boston, and report on the merits of the
storage battery system. In his report he publicly states his
opinion that the storage battery as applied to the opcration of
street railways, does not fulfil the requirements. He be-
lieves that the trolley has come to stay, and that it will be found
to work well even under the severe conditions imposed by winter
in the Province of Quebec.

THE high rate of spced at which the clectric cars have been
run‘in Hamilton, has been the subject of remark by visitors to
that city. Whether from this cause or otherwise, 2 number of
accidents more or less scrious have taken place. In the case of
the last of these accidents, the coroner’s jury, while attaching
no blame to the mortorman or conductor of the car, recommenc-
ed that the City Council should pass a by-law, to regulate the
speed of cars to six miles per hour.  In Toronto and elsewhere
a similar suggestion has been made. It is one which in some
respects, is open lo objection. It might be made to
apply to the smaller cities, where only shert distances have to
be covered, and to the central parts of large cities. In the case
of the latter, it should not be forgotten, that one of the chief
advantages of the clectric system over horse cars, is its ability
to carry passengers to their destination in less time, and ifan
arbitrary rule is to be applied  which will regulate the speed of
clectric cars to that of horse cars, this great advantage of the
clectric system will prove valueless.

WE referted to the fact recently that the experience of the
town of Toronto Junction with the operation of its own electric
pghting plant, had proved to be unsatisfactory, the cost
having been far in excess of what it would have been had the
lipht been supplied under contract. The Town Council appears
to have carried the experiment as far as is considered desirable,
with the result that negotiations are now in progress for dispas-
ing of the plant to a private company. It is understood that an
agreement for the purchasc of the plant by the local street mil-
way company, at the price ot $i8,000, under a 19 years’ fran-
chisc bad been almost concluded, when some additional privi-
leges, such as the free usc of water for condensing purposcs and
cxemption from taxes, were demanded, which has been the

.
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means of reopening consideration of the question. Jt is rumored
that a Toronto clectric light comapny is also making an offer
for the plant and franchise. The experience of Toronto Junc-
tion should serve as a warning to other municipalitics who are
thinking of attempting to do their own lighting,

CORROSION of metal is sure to take place if small leaks in
steam boilers arc allowed to go on. A large leak disturbs the
supply of steam and alarms the man in charge, but little ones are
often allowed to exist till the strength of the metal is diminished
and explosion follows. Look out for thelittle leaks and have them
stopped. The brickwork was removed trom around a boiler in
this city a few wecks ago, and on clearing away the dirt, about
a dozen places were seen where the plates were eaten into small
holes nearly through the entire thickness. The brick setting
was not renewed around the boiler.

IN a recent issue, mention was made of the fact that the
clectric street railway in process of construction 1n the
city of Montreal, would have to encounter severe difficulties in
winter, owing to the large amount of snow and severity of frost
which are the accompaniments of winter in that locality. This
difficulty has evidently received careful consideration on the
part of the management of the road, and the plan and means of
overcoming it have just been decided upon. Mr. Everett, the
managing director, states that it is the company's intention to
begin at once the construction of one hundred sleds, which are
to be used for the removal of the snow. * There have also been
purchased three powerful sweepers and a scraper. As soon as
the snow begins to fall the company will at once put to work
one thousand men to shovel it into the sleighs. Mr. Everett is
of opinion that the company will succeed in keeping the streets
sufficiently clear of snow and ice to enable them to continue
traffic unintetruptedly throughout the winter. The attempt to
accomplish this will be watched with no little interest by the
citizens of Montreal, as well as those of other cities similarly
circumstanced.

SEVERAL boiler explosions, attended with disastrous results
to property and human life, have recently taken place i various
parts of Canada. The most recent accident of this nature oc-
curred a few days ago in the basement of one of the large busi-
ness buildings in Hamilton. One of the laige boilers used for
heating the building exploded, wrecking &t second boiler and
setting fire to the premses. The fire department fortunately
succeeded in puttiog the firs out. The boiler must have expled-
ed under a very low pressure of steam, otherwise the results
would certainly have been more serious.  Occurrences of this
kind emphasize the need for a higher standard of proficiency on
the part of persons entrusted with the care of steam plants.
Steam boilers in the hands of incompetent persons are almost
as dangcrous in the basements of buildings as a package of
dynamite. The law should require persons who aspire to take
charge of steam boilers to show by examination that they possess
the knowledge which would qualify them for the position, and a
penalty should be imposed on persons assuming the duties of
such a position without having undergone examination.  Unless
some provision is made which will insure competency, we may
expect to hear of disasters cven greater than those which have
already occurred.

ON the 4th of October, the United States Court of Appeals
gave final decision in the case brought to establish Mr.
Edison’s claim to be considered the original inventor of the in-
candescent lamp.  The case has been before the courts since
1885. The decision is favorable to the Edison claim, and will
prevent the manufacture of incandescent lamps, cxcept by ar-
rangement with the General Electric Co., who are now the
owners of the Edison patents.  This decision will have an im-

: portant bearing on the interests of those who have entered

the business of manufacturing incandescent lamps, but viewed
from their standpoint, will be much less serious than it would
have been if the decision had been rendered shortly after the
casc was commenced, owing to the fact that the Edison patents
have now only about three or four years to run. The General
Electric Co., recognizing no doubt that it would neither be pos-
sible nor profitable for them to attempt to do all the manu-

facturing of incandescent lamps, have expressed thewr intention
of allowiug manufacturets to contnue business on payment of a
fair royalty. There 1s no doubt that another cfiect of the
decision will be to stimulate inventors to praduce lamps which
cannot be held to be infringement, of the Edison patents;
indeed one of the feading competuiors of the General Electric
Co., the Wesunghouse Lo, of I'itisburgh, has already announced
that 1t has succeeded in perfecting an wcandescent lamp, winch
difters entirely in constiuction from those herctofore manu-
factured. Thus it would appear that the ultunate result of the
decision just given by the courts, is likely to be advantagcous to
the manufacturers and users of incandescent lamps. [In the
meantime, the General Electric Co. will profit considerably by
the monopoly granted them,

THE last annual meeting of the Canadian Association of
Stationary Engincers, was the most interesting that has yet been
held, and seems to have resulted in infusing new life mto the
organization. For the first time papers were read on engincer-
ing topics, followed Ly consideiable discussion.  This is @ step
in the right direction, and is following out the professed object
of the Association, which secks to be regarded as an educa-
tional factor. We obsenne that the ielation of engineers in

-future to the electrical industries, came up for consideration.

\We have more than once pointed out that the care and operation
of electric apparatus, in perhaps the majority of instances, will
in future devolve upon engincers, that this is the time when
engineers should be fitting themselves for tie new duties which
cre long they will be called upon 1o discharge, and that those
who neglect to do so, will be relegated to inferior positions.
The Association is no doubt working on proper lines in keeping
aloof from trades unionism, and instead of demanding thatits
members, irrespective of qualification, should be paid a certan
standard of wages, leaving the matter of salary to be scttled be-
tween cemployce and employer, and devoting its attention to’
raising the standard of qualification of ts members, so as there-
by to enable them to command higher wages. The fruits of
this policy are already Leginning to appear.  In numerous in-
stances, those who have availed themselves of the means of im-
provement supplied by the meetings of the local associations,
have becen enabled 1o improve their positions. The fact of an
engineer belonging to an association which is thus secking to
cducate its members, is not likely to remain unknown to the
owneis of steam plants in the locality, and when a vacancy
requires to be filled, they will natwally seek to fill it from the
the rianks of such men.  \We think it would increase the interest
in the Association if the meetings could be held semi-annually
instead of annually.

WE note with a sense of gratification that thete are several
electric hghting companies who aure making use of $§ carbon
and a single lamp for all night lighting. As this is decidedly a
step in the right direction we would be pleased toscethesysiem
more universally used. True the carbon must be of at least
fourteen hours duration to iast through the longest night; butas
thisis a matter that the manufacturers of carbons have ac-
cowmplished, there need exist no fear of being  unitble to procure
such a carbon. Itis of great importance to those who may con-
template putting in an all nightlighting plant to usc the single
lamp and 3 carbon, for by its use the cost of operation can be
considerably lessened as compared with double lamps burning
with 7/16 carbons. In the latter, three carbons are required for
a 14 hours run, while in the former, but one and a halfare neces-
sary. Again, it is imperative that the double lamps be patrolled
all night (if it is desired to gave first class service) to keep them
lighted, whereas with single lamps and the large carbons this is
hardly required, at least not to such anextent.  Itisa well known
fact that fully three quarters of the “outs” in 7, 16 carbons are caus-
cd by “passed carbons,” or in other words by carbons buming to
a pointand a heavy feed causing them to pass by oncanotherand
frequently lock, requiting the patrolman to set them back in their
place befare a light is again produced.  Thisis not the casc with
5% carbons.  Oncreason s that they do not burn to a dong point,
and a flash on the dynamo or a heavy feed can only bring them
down until they touch ~they cannot pass by and consequently
cannot lock, and the light cannot go out from these causes.  We
know of cases in which “carbon passcs” on the $% lamp were
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never known to occur, but with a 7,16 1t would be a rare
thing to find one lamp of a large number that had not this cause
for being out recorded against it on more occasions than one,
particularly if, as frequently happens, the carbons are slightly
crooked. Al things considered we feel we are but echoimng the
seatiments of the present users of 3¢ carbons when we repeat that
in an all night lighung plant there s an advantage in their use.

IN the Annual Report of the Chief of the Burcau of bteam
Engincering of the United States Navy for last year, attention
is called to the fact that from neasly every war vessel i service
in the navy, reports had come of the incefficiency of the firemen,
and of the wsufficient number employed.  The Chief points out
that no matter how cfficient the svessel and the equpment may
be in cvery other department, falure 1 the boer roomn spls
the whole.  If during an action, when the fullest power of the
machinery is required, unskilfulness on the part of the fizeman
should let the fires become dufl or choked with ashes and
clinkers, all hope of success would be gone. The report urges
upon the Government the necessity of attempting to remedy
this cvil and to encourage the fircinen i becoming skilled and
expert m therr duties.  In all factonies and estabhshments where
stean is uscd there should be more attention given to this very im-
portantsubject. In these days of competstion profits can be made
by skill and care in saving. Begin here, not as 15 too often
done by employing the man who 1s willing to work for the low-
est wages, but the man who can carn good wages by skill in
the use of the coal shovel, A few years ago a certain flour mill
in Canada was closed. The engineer was ordered to dismiss
his staff of firemen. 1n about three months the mill was again
started, but the fiiemen had gone elsewhere looking for work,
and the old hands could not be found. With 1he same engincer
and same machinery, but with new fircmen, twelve tons of coal
per day were required to do the work formerly done with nne
tons. Here a change of firemen increased the fuel bill by 33
per cent.

A Cast has come under our obsersation quite recently in
which an existing electric light company was about to pur-
chasc a power yencrator for the supply of power to numerous
small manufacturers and in which there existed the doubt as to
whether it should be of 250 or 500 volts k. M.F. Eventually the
250 volt generator was given the benefit of the doubt. It may
be pointed out to those similarly sttuated, that for many reasons,
the 230 volt machine is undoubtedly the proper one to install.
The principal reason is that it is absolutelv safe to handle a cur-
rent of this voltage.  As the current is required 1o be carned
into buildings and reoms in which there are quite a number of
cmployees, this safety in handling becomes most imperative, for
while thete may be but one person whose duty 1t will be to handle
and take care of the motos, there will likely be some inquisiive
young person about the place who when opportunity offers wilt
try his hand at it, and ten chances to onc veceive a shock, if it
is possible to do so, before he gets through.  If a low tension
current is used it can do no greater hanm than frighten,
whereas if it were of 300 volts potential and contact were
made with it for any length of tme, 1t might not only cause a
severe shaking up, but serious results would in all probability
follow. Tructhe cost of constructing the line will be much
greater if 250 volts are used than it would be with 500 volts,
Another point to crasider is the lesser liability to short circuiting
of the lines from any cause, for with the 250 volt circuit there
will only be one half the risk of scrious results following such
short circuit ; an arc of any length cannot be maintained ; where-
as with 500 volts it is quite easy to produce and keep going such
an arc as would cause damage to the machine or some of its
parts, or sct fire to the building if not checked prompily. We
are of the opinion thercfore that the 230 volt circuit possesses
an clement of safety quite superior to that of the 500 volt, and
ts the only one that should be used for supply of small motors
that are liable to beused in all wmanner of places and under all
sorts of condittons. We cannot condemn too strongly the practice
of connecting such motors on a grounded street milway circuit,
as is done i some places. With 300 volts and a grounded
circuit, it becomes absolutely dangerous, and should not be
handlcd by other than a practical man at any  time, much less
should it be placed in a position to be handled by those who

perhaps have not the faintest conception of the danger luking
thercin. It is not the purpose of this article to make it appedr
that a 500 volt circuit is what is recognized as a dangerous one,
for such is not the case, but we feel that we are not over-stepping
the buunds when we again repeat that contact with a grounded
500 circuit 1s dangerous, particularly if such contact is made for
any length of tme.

CENTRAL STATIONS OPERATED BY WATER POWER.

Mr. George A. Redman writes on the above subject in the
columns of Practical Eleciricity as follows :

The adaptation of water power for electrical purposes has
grown very rapidly within the past few years : there are several
causes operating to enhance the value of water power, none
more so than that of clectricity.

Streas that have had no pecuniary value heretofore are now
being utilized for the purpase of running electrical machinery ;
yet at the same time the supple of water is diminishing, caused
by the destruction of forests, and water right owners in various
parts of the country are davising means of storing water during
the ramy seasons to £ nish a supply during the dry season ; also
storing 1t in the daytime for night use. One large water right
owner in Western New York, during the months of July and
August, places flash boards two and one-half fect high on top
of his dam, at an expense of $100, and stores up for night use
the water winch is not necessary for him to usc in the daytime,
thereby saving in the two months 2 coal bill of $2,100,

The Jobnstown, N. Y., Electric Light Company have im-
proved their water power at the Cuyadota Falls by erecting a
dam 34 fect high on top of the falls, giving them a total head of
75 feet and nearly doubling the amount of power.

A survey of the upper Genesee River, between Mount Morris,
N. Y., and the cclebrated Portage Falls, has been made during
the past year, for the purpose of establishing a reservoir that
will furmsh the aity of Rochester 30,000-h.p. more daily during
the entire year, than they have at present.

The carliest forms of water wheels were the paddle and flatier
wheels, that only utilized the impulsive action of the water;
these bemng followed by simpler wheels of the reaction type, and
others.

We now have the improved forms of the Leffel, Victor, Lesner,
Success, and many others,  There is a demand for the best and
most cconomical turbine that can be manutactured.

Turbines should be built 10 secure the delivery of the water
upon the turbine without checking the velocity of the water more
than one-third, and to permit the free discharge of same after
passing through the turbine, and 10 work with us good cfficiency
under part gate as under full gate, and to be made of the best
phasphor bronze, to stand the wear and tear under high heads.

It is essential in locating central stations to be run by water
power. to locate them where there is no great danger of a flood,
or so protected by a breakwater as tomake it perfectly safe, and
also to avoid tiouble with backwater upon the turbines. Where
a station is situated on the bank of 2 river, it s best to take the
water from the river by means of a raceway, with the headgates
parallel with the flow of the water ; and at times of a freshet or
running of anchor ice, it will more than pay any expense incur-
red by so doirg. The raceway should be of a sufficient depth
and width to permit the water to flow not more than go feet per
minute, and a waste gate <hould be placed in the side or end of
the race 10 use in casc of emergency ; and when cleaning out
the raceway a rack should be bwilt across the race to prevent
driftwood and other rubbish from passing into the turbines. For
that purpose 1 recommend a rack built of iron slats two inches
wide, one-cighth of an inch thick, and placed five-cighths of an
inch apart on seven-cights inch iron rods, at an angle of 45
degrees.  Particular attention should be taken to keep the rack
clean by mking. A trough or platform should be placed over
and immediately back of the rack 10 mke the rubbish and
anchor ice into, and so arranged that the current of water from
the race will pass through the trough and carry off all of the
rubbish, etc.  For any station that is using 100 h.p., or over, it
will be a great saving in labor to them and pay well for the
extra expense.  For winter service 2 boom should be placed in
front of the headgates, and the current will carry off a large por-
tion of the anchor ice and other floating objects. '

The headgates should be built to work with arack and pinion;
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also a roller should be placed back of each gate stem to
facilitate the handling of the gate. The gates shouwld have a
protection built over them, to protect the gearing from the storm.
In & cold climate, where the gates are apt to be frozen in, salt
is essential in frecing them fromice.  All headgates and timbers
should be of the best quality of oak, and should be well bolted,
and not less than two gates to one raceway. The tail race
should have no less than two or three feet of dead water when
the wheels are not in motion. Where the tail race runs under
the station, cement floors should be laid, to prevent moisture in
the station ; a floor of that material will soon pay for itself.
Vertical turbines should be placed so that the steps arecaovered
with water at all times. In adapting turbines to very high
heads, or to conform to location, it becomes necessary to set
the turbines above tail water, and conduct the water away from
the turbines, through a draft tube,

THE SUPPLY OF CURRENT BY METER.
By T, P. WiLmsHUsT.

THE method of charging for current adopted by the York-
shire House-to-House Company, as published in 7%e Llectrician
of the 3oth ult., raises a question of some importance. A large
number of supply companies have adopted the plan of allowing
sliding scales of discounts to consumers, aud of those who have
no such published tables the majority find it expedient to make
to their larger customers a substantial reduction of price, based
on the quantity of current used.

The system in vogue is to allow a rebate to a consumer after
a certain number of units have passed through his meter, irre-
spective of the number of lights that consumer may have.
This, though undoubtedly the siniplest method, is by no means
an cquitableone. Take the following instance. A customer,
A, has 100 lamps which he uses an average of one hour per day
throughout the year ; B has 10 lights, and uses them 10 hours
per day throughout the year. Thenumber of units consumed by
each is the same, and hence each receives the same rebate. B,
however. is a far better customer to the supply company, for he
helps to equalize their load curve, and only requires the usc of
one-tenth of the generating plant that A does.

To obtain a more even distribution of this load curve through-
out the 24 hours is the fervent wish of central station officials.
It was predicted that the more extended use of motors would
bring about this happy result ; but, unfortunately, it is found in
practice that the hours of motor load overlap the hours of
lighting load. One company, 1 believe, actually proposes to
influence the lower parts of the curve by floeding the market
with such apparatus as electric griddies, electric curling-tongs,
and the like.

The simplest way out of this uncconomical state of affairs is,
in my opinion, the application of an cquitable system of rebates,
which shall operate not simply on the numbers of units con-
sumed per annum, but on the number of units consumed per
lamp per annum.  This will place the consumer with a small
installation (but who wishes to use his light ficely) on an equal
footing with the consumer with a larger installation. Bearing
these points in mind, the following table has been worked out
for use at the Excter supply station :—

Cost Lo a consumer of a 30-watt lamp in use jor 365 days for the
hours named in first column, at a sliding scale charge of —
73d. per unit up to 12 units, 61d. about 12 and not exceeding 16, 3kd.

above 16 and not cxceeding 20, and 41d. above 20.

Units used . N Annnal  *Average
Hours of penrl:n:um No. of units at cost under aw;“ Price if at
burning | per 3o-watt sliding  pard_per]  7%d.
cach day.l lamp. |73 1643 s%d 4344, | vale. | uni.
£ s al L os. d,
1 10.95 [10.95] ww. J oo | . O 610} 7id lo 6 10}
2 2.9 12 CRN Y 1.9 [0 12 3' 6%d.lo 13 9
3 3285 |12 4 '3 j128)0 16 4} .t o 7}
3 3.8 12 3] 4238|121 o6 iid. T 7 6
S 5475 {12 S04 13%75)1 4 64 33d hr o1y g
6 035.7 [+] 3 '3 45.-,: 1 8 71582 iz 1 0
7 76635 112 30§ (500511 12 Bj 52 2 79
8 876; |12 414,676 |1 1610} 505 2 13 O

—The Electrician,

Onc of the most interesting features at the recent oxhibition in Oitawa
was the heating apparatus fnvented by Mr. Ahcarn. The wisitors were
cnabled to witness the baking of bread and the heating of buildings by
means of the clectric current.  The tea and coffee supplied from the lunch
rooms were also heated by the same means.

BOGUS BOILER INSPECTORS,

‘ToroxTo, Sepi. 2181, 1892,
Editor Ergcrricat. Nyws.

DEAR SiR, Ina city not 100 miles from Toronto there is a
flourishing manuficturing concern, at the head of which is a
wan who is very wise in his own estimation. A few weeks ago
it was decided to shut down this establishment in order to put
in new machinery  The manager dedided that this would be a
good chance to have the boilers inspected, and, with this end in
view tried to make arrangements with a boiler inspector to make
“an inspection of his Loilers. For some reason best known to them-
selves, the proprictor could not induce the inspector to make the
cxamination, and he at once commenced to look around for
someone clse.  tHe was not forced to look long ; & man came
along one day who claimed to have the necessary ability and
experience to examine a boiler in the most scientific manner.
He was at once engaged for the job, and was to give a written
icport as to the condition of the boilers.

‘The engineer had everything in readiness for the “luspector,”
who turned up on time, and after much talk about what he
knew of stcam boilers, commenced operations. He went in at
the manhole of one boiler, and, in a few moments came out and
announced that he had found a hole in the boiler, and that the
brickwork along the side with the hole in it must be taken down
to cnable him to exumine the hole externally. The brickwork
was taken duwn, and the hole, which turned 2ut to bea one inch
plug, was examined, to the cvident disgust of the “Inspector”
and owner.  The side of the boiler had been tapped to attach a
pipe for some purpose. The “Inspector” had seen the hollow
spot in the plug which had been screwed in, and pronounced it
a hole in the sheet.  Of course the brickwork had to be made
good again and the owner had rightly enough to foot the bill.
This man who was proclaiming himself a boiler inspector turns
out to be a cross between a blacksmith and tinker or something
of the kind.

I could relate another case where a tramp called on a concern
and succeeded in persuadiug them that their engme was working
very uncconomicitlly, and that he was just the man to fix it. In
fact he represented himself as an inspector from Messrs. Goldie
& McCullough, and said he was going around the country ad-
justing the valves of their engines. He worked on this engine,
which was a Corliss, all Sunday, and “fixed it " as he called it.
On Monday he called carly and took anay twelve good dollars
of the firm’s money for his services.

The engine did not appear to be right, but the foreman
thought she must be in good shape as Messrs. Goldie & Mec-
Cullougly’s inspector had fixed her up. However, the supern-
tendent made up s mind to have the engine indicated, and an
engineer was sent for.  The fivst card taken off tha enpine after
the “fixing” is shown below, and must be pronounced a “d:nsy.”

-
S

CARD TAREN AFTER ENGINE waAs ** FIXED.”

CARrD TAKEN FROM ENGINE AFTER ADJUSTING VALVES,

This should prove a warning to steam users to look out for
tramp cogineers.  If an engine is out of order, let them cmploy
a reliable man to put it in order, and not squander their moncy
on the first loafer that comes along.

Above all, lookout for a genius purporting to be an inspector
from Messrs. Goldie & McCulloch.  If Messrs. Goldie & Me-
Culloch had an inspector 10 examine their engines, he would
carry an indicator and use it, and would not lounge around
hotels for two or three days at a timie, an cxample of the cffects
of too much “firc-water.”

Yours truly,
DasH Por.

e b AN G,



166 CANADIAN EBLECTRICAL NEWS

November, 1892

THE ARRANGEMENT OF STEAM PIPES.

W have, from time to e, called attention to the iwport-
ance of suspending and securing steam pipes properly, and pro-
viding for their expansion and contraction.  In this article we
wish to call attention to a common but danger-
ous mecthod of (onnccting builers with niain
steam pipes,

Fig. 1 shows the way n which the connection
is frequently made, the stop valve being near
the boiler, and the pipe entering the steam main
from below. The action of this arrangement
is as follows - ‘The boiler being out of use,

entraimng water from the other Loilers in the bat-
tery, as well as water of condensation, settles in
the space between the stop valve and the steam
main. Then, when the boiler is put in use again,
in arder to prevent any sudden strain fiom being
thrown on the boiler, the stop valve is not opened
until the pressure in the boler has nisen shghtly
above that in the mamn steam pipe. When it 7s

out. If no trouble results, this is apt to fix itsclf on the man as
a habit; and some day, when he is in a hurry, he may pay no
attention at all to the drip, but open the wain valve at once,
exposing himself to the daunger described above

It is a far better plan to fix the pipe right, and do away with
the cdhip. A proper arrangement of the connections 1s shown n
Fig. 2. The piping passes up above the steam mamn, which 1t
enters at the top ; and the stop valve is placed in the horizontal
part of the conncction, and as near the steam main as it can be,
conveniently. It will be seen that with this arrangement there
is no possibility of trapping water. The entire connection, from
boiler Yo main, remains dry, and no water-hammer action 1s
possible. Fig. 3 shows another way of
arranging the connection so as to avoid
the trapping of water. In this arrange-
ment the pipe enters the steam main at
the side, the clbows are done away with,
and an angle valve is used to connect the
horizontal uand vertical pipes. A perspec-
tive view of this method of connection
was given in Z/e Locomotive for May,
1892, on page 66. When new work
is being put in, we usually recommend
the arrangement shown in Fig. 3; but
if the piping has already been put up,

opened there 1s i sudden outflow of steam, which

in the manner shown in Fig. 1, or in any

raises the water in the connections, throws it
against the first clbow, and, if that docs not break,
hurls it the full length of the horizontal pipe against
the second clbow, and then up into the main steam
pipe.  The shocks so produced are greater than would be
imagined by one who has not had experience with water-
hammers. In one casc that came under our observation
recently, fhree clbows were fractured in succession from this
cause. When the first one broke the superintendent of the mill
considered that there must have been a flaw in it. It was re-
placed by another, which lasted only a few days. A third clbow
was put in, with a precisely similar result, and by that time the
superintendent had become satisficd that something was wrong
with the arrangement of the piping.  The defect was pointed
out 10 him, the pipe was re-arranged, and there has been no

trouble since.
1t might be said that the stop valve should be opened when

the pressure in the boiler is just egua/to thatin the main.  This
is true, but it is not easy to determine, with ary degree of

precisionwhenthese pressures arecqual
and the engineer very properly prefers
1o crr on the safer side, and have his
boiler pressure a trifle too great, rather
than too little.

The danger may be greatly lessened
by putting in a drip pipe, as shown by
the dotted lines in Fig. 1. The drip
should enter the valve at as low 2 point

I1

Fic. 1.~ A DANGEROUS MoDE OF
CONNFCTION.

similar manner that involves the same
clement of danger, the arrangement shown
in Fig. 2 is cheaper to put up, because it
cnables one to use the same valve that
was in use before.—T#4e Locomotive.

EXPERIMENT WITH A STEAM BOILER.
THE author of a paper read to the Institute of Civil Engineers
has been experimenting with a boiler :—
In calculating the evaporative capacity of boilers, it is usual
to reckon it at so many pounds per square fool of heating sur-

-

face, But the author is of opinion
that this method is not sufficiently
accurate to determine the maximum
cvaporation at any given poini,
since evaporation is not and cannot
be uniform throughout a boiler. A
boiler becomes overheated at its .
hottest part, that is, the part sub-

Jjected 10 the greatest heat, and the ﬁ

largest quantity of water will he ,— manen ¥
here evaporated. To study the DOME
phenomiena  of overheating, the l \
cffects of heat at this particular FiG. 3—ANOTHER Sark MoDE
point, and the amount of cvapora- OF CONNECTION.

tion fromn it must be determined.  The author isolated a portion
of a boiler plate immediately above the bridge, where the heat
is known to be greatest and overheating most frequently takes
place.  He placed upon it a small vertical iron tube, which was
firmly bolted to the bottom of the boiler ; the top of the tube
rose above the level of the water and opened into the steam.
The tube was fed through a separate pipe with water at the
same temperature as that in the vest of the boiler, and the quan-

~ lity of water cvaporated by this limited arca of heating surface

when the wdle boider is about 10 Le
thrown into use, to blow a// the water
out through the drip pipc immediately
before opening the main stop valve
If this were cavefully attended 10 cach time, the amrangewent
of piping shown in Fig 1 should give no trouble; but it is a
matter of cvery day experienre te find engineers, who per-
haps do rot fully recognize the impoitance of the drip pipe,
growing somewhat carcless about it.  Afier they have used it
conscicatiously fifteen or twenty timos, there is a tendency to
slight it a little, and open the main valve before the water is all

as possible, and care should Le taken, £
‘ DOME

CONNECTION,

was carcfully measured.
The experiment was made on a cylindrical boiler, with four

Fio. 2.—A SAFR Mopg oF Scpartte lateral feed-water heaters. The boiler was 10 feet

long, and 2 feet 2 inches in diameter, with a heating surface of
3534 square feet; heating surface of the feed heaters, 107} sq.
fect; total, 132% square feet. The grate surface was 3.83
square feet, and a blower increased the draft when a stronger
fire was required.  The small expecnmental tube was 4 inches in
diameter, with a heating surface 19.3 square inches, bolted to
the boiler, and the joint made with asbestos and india rubber.
The tube was connecied to the water gauge of the boiler, and
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the same level of water maintained in both.  Previous to an ex-
periment the boiler was heated for several hours, and communi-
cation was then cut off between it and the experimental tube.
During the tiials the pressure in the boiler was kept at about
6o pounds. The fire was stoked as usual, the consumptivn ot
coal noted, and the total evaporative power of the boiler deter-
mined.

With different intensities of fire, the consumption of coxal per
hour per square foot of grate varied from 16 pounds to 48
pounds. The author, however, does not advocate such excessive
duty, and considers that any consumption of coal ahove 30
pounds per square foot of grate represents a rate of firing incon-
sistent with the safety of the boiler. As a rule, with stationary
boilers having the above proportions of heating tc grate surface,
from 1.6 pound to 2.4 pounds of water arc evaporated per hour
per square foot of total heating sutfice. Here the maximum
evaporaiion was 94 pounds, and the minimum 19 pounds, or
from two to four times as much as in a locomotive boiler-
Evaporation was extremely active fron the portion of the boiler
surface covered by the tube, varying from 30 pounds to 49
pounds of water per hour per square foot of heating surface with
moderate firing, and from 4o pounds to 48 pounds with strong
firing. The forced draft increased combustion but not evapora-
tion. The author concludes that, with stationzry boilers work-
ing under ordinary conditions, evaporation at the part most ex-
posed to overheating ought not to exceed 2o to 28 pounds of
water per square foot ot heating surface per hour, and never
attain to pounds in practice.

—2

NEW TECHNOLOGICAL BUILDINGS, MONTREAL.

The new Technological Building in connection with McGill
Unwversity, Montreal, is a most substantial structure, und its
perfect ardaptability to its purpose, evidences the panstaking
thought bestowed upon it by the designer.  The various parts
of the building are isolated from one another by fitc-proof doors.
They include draughting rooms, pattern rooms, machine shop
and blacksmith shop, each fitted with the appliances necessary
for imparting instruction of a practical character to the students,-
and one of the best equipped testing laboratories in the world.
This laboratory contains two testing machines, 1epresenting
the most perfect English and American patterns, cach with a
capacity of 100,000 pounds. These machines are operated by
means of a small electric motor. They are capable of determin-
ing both the tensile and crushing strength of materials. The
laboratory also contains a chemical balance capable of weighing
125 pounds or the fraction of a grain, a fic simile 1o a small scale of
the Montreal water works, by which the head of water necessary
to supply a given population may be determined ; apparatus for
measuring the volume and rate of flow of water in & running
stream, etc.

Here mity also be scen the only standard cement testing
department in Canada.

Other featurcs of interest are the electrical department, which
contains a 250 h.p. dynamo driven by a sixty bh. p. engine.
There is not a belt in the place, the dynamo being driven straight
onend. Thereare two engines cach 500 h. p., and the space
occupied by each engine is only 3x9 feet. The bottoms of the
engine beds are hollowed out, which has the effect of preventing
rocking. This department 1s in charge of Prof. Workman, and
possesses every facility for imparting clectrical knowledge of a
theoretical and prmctical character.

One of the most interesting and vawable features of the in-
stitution is the hibrary, which contains 6,000 volumes of scientific
books, being one of the most complete libraries of its kind in the
world.

At the top of the building, enclosed n glass, is a muscum of
mechanical modecls, which for completeness is said to be un-
cqualled anywhere in the world. These models are the work of a
cclebrated German maker named Releaux, and were many of
them made cxpressly for this institution. They iliustrate almost
every conceivable mechanicai movement, and will be of great
service, not only to the students of the school, but also to manu-
facturers and inventors. They are valued commercially a
$8,000. '

The Physics building, which is as yct incomplete, seems likely
to be as perfect in its arrangement and appointments ascould be
desired.

TESTING DYNAMOS.
By Forkr Bain.

Electrie business generally s done in & most unbusiness-like way. A
purchaser orders of the manufacturer a dynano of the des red capacity ; the
purchiaser gets the machine into pusiviun, puts tiie belt on, turns the switch
and oft she goes -that is. if she goes at all, I the dynamo does not start
off immediately and bring all the lamps and everything clse in the circuit up
to the ecpected point of excellence, or if, from some similar cause, the
dynamo doesn't **generate,” it is at once condemned.  “The cause of the
trouble may be an open circuit, or it may be the connectrons are not made
correctly.

There are a great number of (easons why a dynamo will not alwiys start
up atonce and all of the reasons should be looked nto before judpment
1s passed. [ have seen engineers spend weeks to find the ** pound* in their
engine and they did not ** damn ** the man that anude the engine because it
pounded.  An engineer knows that there is o reason for it, and sets 10 work
systematically to find the cause.  But tet 2 dynamo get owt of onder, and
this same man will lose is head at once. 1 once went 150 miles to put «
brush down on the commutator of a dynamo. An engineer of a certun
plant in a lirge establishment in a sister city had been running a 120-hight
incandescent plant for more than a year.  Finally when b« started up one
night one of his dynamos would aot ** generate.”  He had **looked every.
where for the trouble,” and gave it up. 1 was sent for, and ina few
monients, by a little systematic testing, discovered that the upper brushes
did not touch the commutater by a small fraction of aninch. The stem
on which the brushes were mounted had become shghtly loose and had
urned back enough to lift the brushes from contact wath the commutator,
The brush holders were of the kind having « hmuting stop cach way, The
remedy was, of course, very simple. The trouble could have casily been
found by the engimeer had he usedd a little ** horse sense™ and as § have be.
fore said a little systematic testings [ do not always mean by this, a series
of guesses, but tests based upon sound judgment. Go off in a corner and
think it out, but do not hop around and try a dozen different things without
koowing the reason why you are doing them. 1t is seldom that trouble of
this kind is cured accidentally,

1 went to Milwaukee one time to find the trouble with a large Brush Arc
machine. The dynamo man sad he had not been able to find the trouble,
and that it had not worked for three days. It scems incredible when 1
relate the cause to have been that one section of the commutator had been
removed and was missing.  How the man in charge could have failed to
discover itis more than 1 can understand, but he was ignorant of the fact
until I pointed it out. I 1 thought it would make interesting reading |
could relate, 1 venture, at least, one hundred as ridiculous cases as these,
where a litle thinking and a gencral knowledge of the machunes in charge
could have saved time and money to the owners. I will not attemptin
this article to describe how these tests should be made in order to locate
trouble, for there ate hardly any two cases alike. It will therefore be
necessary to adopt i systematic method which 1 will endeavor to present at
another time.  ‘There are two sides to every story and the eagineer ot
dynamo micn are not always to blune. The owners of plants should not
look to them for all the trouble that occurs until they have first performed
all they should before the plant is given nto therr hands.

Every plant that is put in sheuld be tested, ** reseived ™ and accepted by

an independent and competent clectrical engineer, one who is in business

for himself and cxpects 1o remain so, so that he could give a fearless and
honest opinion to his cmployer.  He should closely cxannne the dynamg
for capacity, insulation, continuous run, cfficiency and an important and
often overlooked quality, mechanical construction. And then come ina
number of nunor features which should be looked after: inductive velocity
of the armaturc—it may be greater on a drum than 1n a ring armature ; rise
of temperaturc on full lnad should receive tlose attention ; hysteresis and
foaucault currents are much more noticeable 1 badly construcied and pro.
portioned machines than is usually suspected. 1 have known a case where
these two ever present evils have absorbed more than ten per cent. of the
power of the dynamo, The heating of switch contacts and other joints
should be noted, the resistance of the airants as a whole, and 1n sections,
should be measured.  In fact, every condition should be carcfully noted.
If the dynamos arc compounded, sce that the nse with Joad corresponds
with this loss in line, also be careful to note if there is more than one com-
pound dynamo, whether the equalizer is large cnough. The resistance of
the cqualizer should not be less than one-half the resistance of the larger
armature.

There are numberless points of this kind thatshould be carefully inspected
by a competent man before a plant should be accepted, and I believe that
if owners undersiood more of the importance of these scemingly little ponts
—but, in fact, very important factors to thc success and cconomical
maintenance of cvery plant—that there would not be so many butchers in

the business manufacturing clectric light apparatus to-duy. —Llectrical
Industries.

The blue glass wsulators, heretofore used ontelegraph wites, have always
had an attraction for the stonc throwing boy, and n conscquence, a con-
siderble loss has been entailed on the companies.  The expenment has
been tried of substituting for the blue glass, insulators of an inconspicuous
shade of color, and the result is highly satisfactory. ‘The breakages have
thereby been reduced by about 50 per cent.  As the result of the cxperience
thus gained, the compames will hereafter use only insulators of the kind
fast mentioned,
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RECENT IMPROVEMENTS IN ELECTRIC TRACTION.

A committee appointed to deal with the above subject reported
to the Street Railway Association of the state of New York at
last convention as follows: .

We understand anything which tends to an increase of
reliability or cconomy of operation of an electric railway to be
an improvement, and it is with the intention of bringing before
you in a bricf manner the results of my experience and observa-
tion during the past year, upon these points, that this article has
been written.

As you of course know, clectric systems as first constructed
wete built on altogether too light a plan, and the increasing
tendency year by year has been, and is, for heavier and more
solid construction in every department, but particularly in the
way of track station equipments, It has been well said that no
new departure is ever perfect at the beginning, and no one rea-
lizes this more thun he who has watched the development of
clectric truction during the last few years.

‘T'he storage battery has made but little progress during the
past year and is not likely to cut much of a figure in electric trac-
tion until it is able to make better showing, financially, than it has
in the past.

It may seem strange that the management of roads, cven at
present operited by horses, cannot see that a change of some
kind must come soon owing to the great cry for rapid transit,
and yet 1 know of roads at present being laid with flat center-
bearing rails on stringers in streets being newly paved. 1 do
not mention this as an improvement, but simply to show that
what may be regarded as an improvement by some would be
called simply a makeshift or tempoimy piece of work by others.

The general tendency of the times to consolidate all common
interests under one management is showing its efforts in electric
traction more now than cver, and scarcely a week passes that we
do not hear of some syndicate obtaining control of some horse
road, and the information usually ends with the statement that
“it-is intended to cquip all the lines with clectricity.,” Fiom
many points of view this is an improvement, and .t marked one.

TRACK.

The improvement in track construction has been very great,
and, although many expensive errors have been made, we ought,
on the whole, to feel satisficd with the progress.

The carly forms of track construction were tyo light and soon
went to picces, but during the past year heavier rails have been
rolled and better joint plates made, so that it is possible to keep
thie road bed in perfect line and surface. This improvement
has been a great help 1o the electric equipment and has reduced
the cost of maintenance.  As the cost of laying tiacks is about
the same, whether light or heavy, it is economy to put in only
she best.

Now, on the question of what constitutes the best form of track
there is considerable variance of opinion My experience and
observation has convinced me that the deep girder rail, about
nine inches high, spiked directly to the ties, is the best form for
paved streets, and, in dirt or Macadam streets, a six-inch girder
rail Iaid 10 the same manner.  In the country where thelocal
authoritics are willing, I would lay a tee rail spiked directly to
the tics.

The weakest place in all forms of truck construction is at the
joint. Every manufacturer of rails, and many of the railroad
companics, have tried to overcome this trouble. There are
probably as many patents upon rail joints as upon car couplers,
and most of them ubout as impracticable. Up to the present
time there has been nothing brought out which surpasses a
properly designed *fish plate.”

While speaking of track construction it might be well to call
attention to the bonding of mils for the ietum circuit.  Many
forms arc used and some of them are stll in operation. 1
believe that a copper-bond wire long enough to connect with
the web of the rail on cach of the fish plate to be thebest plan,
and then grounding the whole system at frequent intervals, and
abandon the supplementary wire which 1t has been the custom
10 use with the commen form of bonding.

ELECTRIC EQUIPMENT.

Probably the greatest advance in any particular hne has been
in the matter of armatures for motors and dynamos. | consider
that the introduction of the “iron-clad” type will do more toward
reducing the bill for repairs in that direction than any other one

thing that has been introduced during the year. The electric
companics have all, I believe, now adopted this form as their
standard, and all roads that have tried them will, T think, agree
with me that for simplicity, easc of repair and ability to stand
the hard usage they receive they stand at the head.

In the manner of controlling the motors most of the companies
still usce the time-honoted rheostat, altheugh I believe one com-
pany is endeavoring to introduce a new type of controller which
they wilt doubtiess be happy to explain at a later date.

Many roads acting under a misapprehension of the require-
ments, stiarted off with motors too small for the work, and end-
less trouble has been the result.  Some new classification should
be adopted by electrical compames for designating the power of
their motors, s the present “office classification” does not afford
a proper understanding of its capacity, and the “horse power”
term is but little better, depending on so many limiting conditions.
A more satisfactory way would be to specify the number of
pounds the motor can pull at different speeds, with the maximum
current for which it is designed.

THE POWER STATION.

This may rightly be called the heart of an electric system.
The trolley and feeder wires form the arteries, the rails and re-
turn wires the veins, and the cars the capillaries connecting
them. The Biblical injunction to “guard thy heart with all dili-
rence, for out of it are the issues of life,” would certainly
seem applicable to the station.  The chief element to be consider-
ed should be reliability, and after that economy. Just what
means shail be used to attain this end seems so far to be a dis-
puted matter, as shown by the stations now in operation, which
contain altmost every conceivable device--good, bad and indiffer-
ent; all shapes, sizes and descriptions of engines, boilers and
dynamos. Many designers of stations—if some of them can be
said to have been designed at all—-secem to have gone at their
task utterly regardless of the future and oblivious to the experi-
ences of the past.  However, through it all 1 can say thata very
marked improvement is observable lately. The designers of
stations are learning wisdom from their past experiences and the
mikers of apparatus are more alive to the requirements of the
system, and better materinl and workmanship can be had where
required.

The recent introduction of large multipolar dynamos has
brought about « chinge in station arrangements not heretofore
obtainable, and in all Jarge stations now being built counter-
shafting is dispensed with entirely and the general tendency is
toward reduction of parts, which in turn means siwmplicity. It
is very probable that we have reached now aform of station that
will be fairly permanent and the main point in the future will
be the size of the units.  For medium-sized stations engines with
releasing valve gear bolted direct to a multipolar dynamo will
be the best where the price of Iand is not excessive, and direct
coupled engines and dynamos for Luger stations. To my know-
ledge there have been no comparative tests made as to the
economy of the various types of stations, although all reasoning
would point to these latest types as being by far the most
economical.

There has been heretofore too much taken for granted or as-
sumed in electrical work, and the rapid growth of the business
has called into it wany who were totully unqualified for the
positions which they have obtained. [ attribute much of the
unsatisfactory work in the past to this cause, but am happy to
note that the great majority of these are passing into the back-
ground and their places are being filled with men of good judg-
ment and mechanical resources. )

TRUCKS.

The first car trucks employed in electrical work were of the
pedestal form; that is the trucks were fastened to the car body
and oscillated with the car. The motors, of course, had to be
suspended from the car body, and the result was that the grind-
ing of the gears was transmitted to the whole car, also the oscilla-
tion of the carbody caused the motors to correspondingly rise
and fall. This was very undesirable and it was soon found
necessary to adopt the post form—in which the truck was com-
plete in itseif and the motors supported directly on the frame of
the truck. The body was connccted with the truck only by
springs, thus beiny entircly free from the jolts and pounding of
the truck.

In this form eight spiral springs were first used, the samc as
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in the previous styles, but it was scon found that the high speed
attained caused the body to oscillate to such a degree that it
became very objectionable, and the” different builders then
modified their trucks by extending the side bars beyond theaxle
boxes a sufficient distance to allow an auxiliary spring to be
added at each end. For this auxiliary support coil and elliptical
springs have been used, both forms with marked success, and
it is now possible to carry acar body twenty-eight feet over all
practically without oscillation. This last modification has been
a very great improvement and has settled the long car question
on most street railways, | mean by this that but very few
double truck cars will be used, though of cowrse there are places
where two trucks can be used to advantage, and in such places
they will still be employed. But we are able to carry nearly as
many people on four wheels as on eight, and to apply the power
equally on each axle, so that as there is no possibility of lack of
traction, there can be no gain to the railroad company in using

eight wheels.
CARS,

The car bodies first employed were of the same style and
proportions as those used for horse roads, and were not properly
designed for electrical purposes ; first the framing of the roof was
too weak and would not support the trolley board properly;
second, the framing of the floor was not adapted for the use to
which the cars were put, for not only was the framing too weak,
but it also was not well planned for putting in the trap doors
which are required 1n order toinspect the machinery underncath
the floor.

TheXar body which it seems to me is best adapted for the
ptesent service is one eighteen feet six inches long inside, with
platforms three feet six inches long. The rafiers should be
strengthened with stecl plates and the framing throughout should
be heavier. -

The coloring of cars and the necessary signs are attracting
constderable attention from the different railway companies, but
up to the present tme | do not think any concerted action has
been taken. Formy part [ believe that all the cars on a system
should be painted the sune color, that is to say, each separate
line should not have a distinct color, but signs should be used to
designate the different routes, preferably by means of the well-
knowyn reversible sign on the top of the car, both at the sides
and front. Al night the lings may be distinguished by the color
of the ventilator glass, which would in each case l:e the same
as the ground color of the reversible sign,

OVERHEAD CONSTRUCTION.

There hasbeen a general improvement in all parts of the
overhead material.  We are using the stiffer poles, stronger span
wires, better trolley wire insulators and handsomer curve fittings,
so that the general appearance of the system is much pleasanter.
The quality of insulation now in general use is far superior to
what we had two years ago, and, as double insulation is now
employed on the span wires, very little trouble from leakageis
experienced.

The method of feeding the line is a very important matter and
should receive careful attention. The best arrangement is to
divide the system into several sections, so that in case of trouble
along any portion of the line, such as fire, etc, that section can
be cut out and the balance of the system: run as usual.

A PERFECT OVERHEAD ELECTRIC CONSTRUCTION.”
By CHARLES H. SMmiTh.

The president has appointed me a committee on “A Perfect
Overhead Electric Construction.” In thus selecting me to pre-
pare a paper on this subject, he evidently intended to paya
passing compliment to my imaginative or inventive powers. He
asks me to describe somerhing that does not exist, something
that I have never seen, although 1 have searched diligently for
it. I can, therefore, give only my ideas of how an electric over-
head line should be constructed, based upon facts and informa-
tion derived from personal expevience and observation.

Iron or steel poles have proved to be the most desirable. 1
would therefore recommend the following: the poles to be of
tubular iron 32 feet in length, and made of three sections, in the
usual way. The lower section should be at least 7 inchesin
diameter, and the other two sections 6 inches, and 3 inches,

*Report of a committee of the American Street Railway Association, read
at their Cleveland meeting.

respectively.  The poles should be set in concrete, and at least
6 feet in the ground, and should not be more than 1235 feet apart.
‘The top of the pole should have about 2 per cent. of rake away
from the curb, and should be fitted with a suitable pole clamp,
so that the span wire can be casily adjusted to the required
height, which should be 22 feet above the track. On top of the
pole should be a malleable ivon cross arm to carry the feeder
wires, and guard wire spans. "This cross arm should be insulat-
ed from the pole by means of a wooden plug inserted in the top
of the pole. The insertion of the joints of the pole should be
at least 18 inches, and the joints should be made solid through.
out their entire length by means of shims or other contrivances.
11 these joints are not properly made, the poles will not stand
the strain.  For curves or extra strain, there should be larger
pales of the same make.

Span wires should be of No. 4 B. W. G. silicon bronze wire
and should be fastened to pole clamps by means of insulated
turn buckles. Great care should be taken in insulating these
turn buckles from the poles.

All well-built lines should be sectional, and the trolley wire
should not be of too great a size. 1 would therefore recommend
No. 4 B. W. G. silicon bronze wire, which affords sufficient
carrying capacity and has great strength and durability.

Sections should not be of a greater length than two miles,
and should be separated by trolley breakers, of which there are
now @ number of good ones inthe market, In cities and villages
where there is great hability of fires it would be advisable to put
trolley breakers at short inteivals. Trolley wire hangers and
pull-off brackets should be of the lightest make possible, and
still have the required strength and the very best insulation,
There is a variety of such hangers and brackets now in the
market.

Asitisimportant to have as small a number of joints as
possible in the trolley wire, it should be put up in mile lengths,
and twisted splice joints should be made and brass cone ¢ haped
slipped over the wire before the splice is made.  After conplet-
ing the splice, the larger ends of the tubes should be brought
together over the splice and a little solder dropped through a
small hole made in the tubes for that purpose, in order to keep
the joint in place.

Oveihead switches or switch pans, should be avoided, if
possible, as they become a source of great annoyance. I would
strongly recommend a double trolley wire for a single track road.

Great cave should be taken in erecting the guard wire spans.
They should e properly insulated from the cross arm by means
of a strain instlator, or something equally as good, and should be
of at least No. 6 best galvanized iron wire. There should be
two guard wires over each trolley wire at least three feet apart
and four feet above the trolley wire. The guard wire must be -
well insulated from the guard spans; in case of other wires falling,
this would be of great importance. Pull-off and anchor guy
wires, or other wires for the same purpose, must be of the very
best material, and of at least No. 8 galvanized iron wire.

Feed in taps must not be more than five poles apart and
should take the place of trolley span wire at that point.  They
should be of atleast No. o insulated wire,

The trolley wire being sectional, it is necessary to run a feeder
wire to cach section. I would, therefore, recommend that the
feeder wire be at least 30 per cent. larger than the occasion de-
mands. It will be found that this is money well invested. The
insulation on the feeder wire should be the best that can be
procured, and 1 would advise using locust or iron pins with mica
insulatiors or something equally as good, for the purposc of
fastening the feeder wire to each pole, and great care must be
taken to protect it from trces and other obstructions.

A cut-out box should be located on the pole at each trolley
breaker, and should not carry a fuse. It should have the same

wire running through it as there is on the outside. The fuses
should be at the station, with ampere meter and cut-out switch
for cach section; then in case of trouble on any section, the loca-
tion can be easily scen, and that section cut out, if necessary,
until repaired.

Lightning arresters are of great importance on the line, and
I would strongly recommend using them at least every thousand
fect. They can casily be attached to the poles, and can be pro-
tected by means of a box.

In conclusion, .I would say that no matter what expense is
incurred for material, or care used in constructing, a good hne
cannot be insured without a thoiough daily inspection.
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Mr. A. Cammichael and Jacob Hose have purchased the Rat Portage
Kleetre 1ight, I'elephone and Power Company's interests, and took posses.
sion of the praperty on the ast of October,

Ihe 1otonmo and Seasborough Electrie Light and Power Co, has been
established, and arrngetments ate being made to begin immediately the
comstiuetion of an electric cailway from the Woodbine to Little York, in
{sast Toronto,  “This 1 ne 1s to be completed and put in operation before the
cutd of the present year,  The directors of the company atc as follows : D,
(. Stephienson, Reeve ol East Torunto, Ald, Hallam, J. F. McLaughlin,
WL Marray, 1L L Foy, Q.C., Robert Davies, J. P, Murray, Johu Stark,
H. AL Pellatt and A, W, Iingman.  The officers are: President, D, G.
Stephenson § vcespresident, Ald, Hallam,

. ‘ROBIN & SADLER . -

T oniAanbirALTURLRYS OF

Y > P
MONTREAL  ° TORONTO
<518 82520 NOTRE DAME &1 129 BAY *ST.

The “Unique”

| TELEPHONES

Made especially for Exchange and Private use,

The cheapest, simplest and most effective
Electric Telephones w the world.

The £ Unique” Transmitter is the only
onc made which does not require adjustinent
and that is not affected by atmospheric
changes, or rust up.

ALWAYS THE SAME.

Will transmit over the longest distance
without readjustment.
“Samson” Batteries supplied with the
“ Unique.”
Send for Telephone Circular and I’rice List,

MANUFACTURED ONLY RY

John Starr, Son & Go., Lid.
Manufacture's and Dealers in
ELEGTRIGAL APPARATUS AND SUPPLIES,

2, 4 and 6 Duke Street,
- HALIF.AX, - 8.

THE “CLARK” WIRE.

Insulation Guaragiteed whereeer used, deriat,
Underground ar Sulbinarine.

RTINS
RBARAAS

DRSS AU 6'9'2 '5“

RK"WIRE.

In o letter from the Inspector of the Boston Fire Underwriters’ Union, he states: ** A thoroughly rehable and desirable Wire in every respect.”

“The subber uved in inwulating onr wires and cab’es i< especially rhemically §repared, and is guaranteed to be wates-proof, und will not deteriorate, oxidize or crack, and
will remain flexible 1n extreme vold weather and s no* affected by beat.  The insulation 1< protected from me ha ical injury by one or more braids, and the whole slicked

with Clath’s Patent C mpound. and speciul extra finish, which we h.v~ now adopted for all our solid wires »s an extra weather
and abrason which 1s water. aud, and 1o 2 very great extent fireproof.  Our insulation will prove durable v h-n all others fai

F oof protertion, and also preventing chafing
We are prejared to furnich Single Wires

of all gauges and diaincter of insulation for Telegraph and Elecuiic Lights from stock.  Cables made to order. We are now prepated to furnish our Clark Wire witha white

finish for ceiling cleat work as well as our standard color,

Clark JoInt Gum should be used ‘or making waterproof joints  This is put up in half pound boxes, in <tnps about one fout loug and five-eigh hs mch wide, and
when Wiapped about 2 joint and ressed firmly it makes a sohd mass.  For ratlway and Motor use, we mahe al sires of strand -d and fiexib'e with Clarl i sulation

We guarantee our Insulation wherever used, Aerlal, Underground, or Submarine, and our net prices are as low, if not lower,
than any other firste Jass Insulated Wire.  We shall be pleaced to mail Catalogues with termsand d scounts for quantitie..

EASTERN ELECTRIC CABLE CO0.,

61 to 65 Hawmpsh yve Street,
BOSTOIT, - MASS.

HENRY A. C ARK, Tieasurer n d Gen® -Manager.
HERBEKT H. LUSTIS, Presider t ard Electrician.

A Great Loss

If you have any pipes or boilers uncovered, you are losing on same at the rate
of 8o cents every year on cach square foot of surface exposed. By having them

covered with our

Mineral Wool Sectional Covering
you will save 857 of this loss.  The saving thus effected in fuel will in one year more
than pay the cost of covering, which we guarantee to last as long as the pipes.  Our
covermg is the best fuel saver on the market.

CANADIAN MINERAL WOOL CO, Ltd,

122 Bay Street, Toronto.

VULCANIZED FIBRE (0. =sramrsssmoaers.
sos wwrscrowess o~ {ARD) VULCANIZED FIBRE

In Sheets, Tubes. Rods, Sticks and special shapes to order. Colors, Red, Black and Grey.
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.

Factory : WILMINGTON, DDEL.

OFHGE: 14 DEy ST, NEW YORK.
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SPARKS.

The Toronto Technical School has decided to
purchase 300 worth of electrical appamtus,

Mr. G. Hazlew, receatly with the Kingston
Electric Light Co., has bLeen appointed chief
engincer of the Winnipeg electric light station,

Mr. Walter ). Wiggett, of the office staff of
the Canadian General Electric Works at Peter-
boro’, was married recently to Miss Gertrude
May, daughter of Mr. A. Grover Heath,

It is reported that the Quebec and Levis Elec-
tric Light Co. have purchased the Montmorenci
Falls, with all water power rights, buildings, cte.,
at the price of §235.000. The compny has
been paying about §5,000 per year for the power
necessiry to operate its circuits, and as addinenal
power was required for this purpose, it was no
doubt deemed advisable to purchice outnight the
whole of the available power,

The ¥rantford Electric Lighting snd Power
Co. has been organized, with 1 capual stock of
$150,000, to acquire tue interest of Mr, A, \Vatts,
in what is known as the **Grand River level,’
together with the plant, buildings, ecte., of the
existing clectric light company. It is propused
to expend the sum of $30.000 on the erection of a
stonne dam and other improvements.  [tis estic
mated that on the completion of these improve-
ments. the lands will be worth $20,000 abo e the
cust of reclaiming them, and that 300 horse
power will be available,

Mr. John Patterson, of Hamilton, is the prime
vaover ina scheme for bringing electricity Irom
Niagara Falls to Hamilton for power purposes,
and for the opsration of electric railways connect.
ing with a number of the leading towns within a
radius of jo iwles of that city. ‘The total cost of
carrying out the schemeis estimated at $2, 500,000,
and the ey of Hamulton 1s asked to subscribe
$400,000 of stock. Articles of incorporation are
being applied for. It is proposed to crect the
power house on the Canadian side oflnc Niagara
River.

The Brush Electric Co. of Ontano, Linuted, 1s
secking incorporation, with the object of generat.
ing and supplying current for electric hghting,
heating and power 1n the town of Tienton, and
for the manufacture and saleof electr.cal machin.
ery and apparatus, and to acquire the right 10
furnish and operate electric rilways within the
province of Ontario. The headquarters of the
company will be at Trenton, and the amonnt of
its capital stock $23.000. The promaters of the
enterprise are : William Scudder Rogers, Samucl
Marion Hamill, John Potter, William B, Bolton,
of Cleveland, Ohio; Gilbert Wellington Ostrom,
Wiiliam Joseph Clarke and Robert Fraser, of
Trenton. William S. Rogers, Samuel M. Hamill,
John Potter, Wm, B. Bolton and Gilbert W,
Ostromi are to be the firs} dlrcclots of the com.
pany.

" TORONTO ELEGTRICAL WORKS

Manufacturing ILlectricians and IEngineers.

Dealers in Electrical Supplies.
Makers of Dynamos and Motors,
Dealers in Electrical Books.

TORONTO.

High Grade
Incandescent Lamps

35 Adeclaide Street West, -

Packard

MANUFACTURED BY THE

PAGKARD LAMP GO0., Lm.

96 to 100 King Street,

+—MONTREAL=%

SUBSCRIBED CAPITAL, $100,100,
AMOUNT ON DEPOSIT WITH 'l‘HF (JOVLRNMENT OF CANADA, $54.724.

T @mm Mgﬂmm

JoHN L.Buaikiz Eso.Vice Pres.
X — .-)

e iiliyes,

S

ENGINEERS

*| 6.C.ROBE. Chiet Engineer.  AFRASER. Secy. Treas.
HeAp OFrFice.2ToroNTo ST,

CONSULTIN G
TorONTO,

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

2
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OUR MAKE OF

STEAM PUMPS

ARE THOROUGHLY RELIABLE.

NORTHEY MFG. Go.

(LIMITED)

TORONTO:

G. W. HENDERSON

st 05 4O e

HLEGTRIGHL SUPPLIES

et § 3§ QA 101 bomere s

ESTIMATES FURNISHED FOR

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

CANADIAN AGENT FOR
THE ECONOMIC
ELECTRIC

MFG, CO.

ROSTON,

I ST. JAMES STREET. ===

MONTREAL.
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$15,000 L0 $20,000.

T'he Hamilton Strect Ruilway Company paid
fnto the city treasury the sum of $3.436 as the
city's purtion of profits and mileage fees for the
quarter ending September 26th, an increase of
$1,226 over the previous quatter.

The Hamilton, Waterdown und Guelph Elece
tric Railway Company, Limited, with a capital
stock of §5¢0,000, is secking incorporntion from
the Ontario Governwent, ‘The directors are:
Sir W 1. Howland, ‘Toronto, Wm. Laking, W.
Oscar Sealey, Alex. W. Brown, Jucob Flast and
W, D. laut, Hamilton, John L Flatt, john
Nicho'sun amd Levpold Bauser, East Flambworo,
and 1 red. Shater, Dr. John O. McGregor and
Charles Scaley, Waterdown,

IT MAY BE INTERESTING TO KNOW

I'hat when excursion rates are made to Chieago
for peuple who live in the 1Zist, to cnable them
to attend the World's Fair next yeur, 1t is con-
templated by the Western roads to also make
excursion tates from Clucago to_all prncipat
Lusiness and tourist puints i the West, North-
west and Southwest. [t may be well to consider
this subject 1n ad. ance of the actual time of start
ng. and the Clicago. Milwaukee & St Paul
Railway o, has isstted maps and time tables
and other instructive reading matter, which it
will be glad to furmsh free of expense upon apph-
cation by postal card addressed 10 A, ). “Taylor,
Canadian  Passenger Agent, 4 Palmer House
Block, Teronto, Ont., or 1o Gro. H. HEAFFORD,
General Passenger Agent, Chicago, 1L

FAST LAKE
METALLIC ROOFING CO

e TORO.NTQ\ o PN '
STLEL shl AND GUT OFF GOUPLINCS

For Electric Light Stations and all purposes wpere intermittent power is_required.
TEND
pOBLEUE  MiLLeEr Bros. & Toms,

A Weekly, joutnal of advance informa-
tion and public works.

The recognized mdiu‘:‘nd l’or_:dvertiu-

»- ments for *'L'enders. 5.
OIS YT | Toronto Office : 74 York Strest, MONTREAL, QUE.
TORONTO. ‘ ESTABLISHED 1869,

CHAS. F. ERNST, - NEW HAMBURG, ONT.

SOLE AGENT FOR DOMINION OF CANADA FOR

- THE NATIONAL CARIEON CO.
. and The Standard Carbon Co. OF CLEVELAND, OHIO.

Agent for Elcctric Light Supplies for all systems, Annunciators for Hotels and private houses.

Arc and Incardescent Dynamos, Write for prices. |
Electric Railway and Power Motors, 34 t0 100 H. P, v Electric Burglar Alarm for Banks, Warchouses, &e.

THE RELIANGE ELECTRIC MFC. CO., L.

WATERFORD, ONT.

MANUFACTURERS OF ALL KINDS OF

RIZLECTRICAT, M ACHINRR Y

FOR LIGHTING AND TRANSMISSION OF POWER.

Arc Lamps for Constant Current and Constant Potential
Circuits.
Our Dynamos, Generators and Motors are automatic and

5 - —_

(8wuccoessors to Miller Bros. & Mstchell)

Constant Current and Constant Potential Dynamos, for Arc
and Incandescent Lighting.

Electric Railway Generators and Motors.
St Mot ¢ . A 1 sclf-regulanng.
Stationary Motors of any harse-power, 13 run on Arc an All kinds of Station Fixtures, Switches, Li :
A : s, Lightning Arreste
Incandescent Circuits. Rheostats, Ammeters, 'V&lt-metcrs, &c:g, &e. 8 ™

We gilve special attention to Long Distance T
and contalns more merit thgn agy other on t;aenin";‘:ale%.n of Power. Our apparatus Is simpler

WRITE US FOR PARTICULARS AND PRICES.

Head Office and Works : WATERFORD, ONT. Toronto Oftices 141 King St. West, TORONTO, ONT.



