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CRNADIAN ELECTRICAI NEWS i.

STEAM USERS
Desiving the servicea of COMPITENT EN-
GINKKRS of any class, can obtain
sober, {ntelligont and rellable
mion, by applying to

CANADIAN ASSOCIATION .
STATIONARY ENCINEERS,

A. E. Evxins, President, care Boiler Inspec.
tion & Insumnce Co,, Torunto,

JAS. ROBERTSON, Secretary Montreal Brneh,
1420 Mignonne Strect, Montreal,

ENGINEERS

HAVE YOU EVER USED
SPOONER'S

COPPERINE?

If not, you don’t know what
solid ’cyomfmt iss. No Hot
Boxes to worry your life out.
No stops to annoy the cwners.
saves oil, wears longer, ia
much cheapor, easier hand-
led in the ladle, This one
metal docs it all. You can
swear by it every t,r,ip. No
other metal is in'it-

COPPERINE

Superintendent’s Office, Water Works Dep't,
‘TORONTO, January 6th, 1891,

ALoNzo W, SPOONER, EsQ.,
Port Hope, Ont,

DEAR Sik: 1 am pleased to say that after
nearly three ycars' constanguse day and mght,

on our largest engine, your Coppenne has stood |

its work well 1 have not had to renew any of
the heavy beartngs yet, <o 1 conswder that speaks
for itsclf.  1am pleascd to recommend it to any
onc in need of metal o stand heavy work.
I sun, yours truly,
J. C. FERGUSON,
Chief Engincer Toronto Water Works,

F. E. Dixon & Co.

MAUFACTURERS OF

e I~

LEATHER BELTING

e e e e e e e e et et e - e sran .

70 KING STREET EAST, TORONTO.
Headquarters for Electric and Dynamo Belting.

We have the following Leather Helts in use in the works of the
Toronto Electric Light Co. :-—

One 36 inch belt 98 feet long.
['This belt has been in constant use since August. 1885, and looks
rood for another ten years yet,]  Also
One 36 inck belt 100 feet long. One 38 inch belt 100 feet long.
One 36 inch belt 123 feet long. One_24 inch belt ico feet long.
And over 1500 feet of 8 inch helting.
All the above belts are DOUBLE THICK NESS and are all giving satisfaction.
‘The 38 inch belt is the largest belt ever made in this Province.
‘The following Electric Companices are also using our Belting :

The Toronto Construction and Electrical Supply Co.
The Ball Electric Light Co.

The Hamilton Electric Light & Power Co.

‘The Niagara Falls Electric Light Co.

West Toronto Junction Electric Light Works.

The St. Thomas Electric Light Co.

‘The Barrie Electric Light Co.

The Berlin Electric and Gas Co.

The Woodstock Eicctric Light Co.

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

The Markham Electric Light Co.

The Oshawa Electric Light Co.

The Qrangeville Electric Light Co.

The Port Arthur Electric Railway Co.

: AND OTHERS.

We are the only Belt Manufacturers in this Province who can show
Belts of OUR OWN MAKE which have been in use AS LONG AS FIVE
YEARS. We ean point to belts of our own make in THIS CITY ALONE
which have been in constant use for TEN, THIRTEEN and even NINE-
TEEN years, and ars still good. ~

We are prepared to furnish Belts of nny size, two or three ply, of any
width. Every belt fully guaranteed, .

s

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

Send for Discounts,

THE BROOKS MANUFACTURING CO., L,

CARBON POINTS FOR

MANUFACTURERS OF

ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.

Earle’s Air and Steam Injectors

COXBNED AR INJECT
AND EXHAUSTER
- -

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, vennlating
ships, buildings, &c.  Can be applied to any boiler without disturb.
ing the present seiling.  Guaraniced to do the work satisfactorily.
Can give the best of testimonials showing their efficiency.

THE CANADIAN OILED CLOTHI' G CO., (1'TD).
Mansfactorers of
WATRRIROF HOKSE AND WAGGON CCVEKS, OILKD  LOTNING, ETC.

S. R. Eaxie, Esq., Belleville, Ont. Poxr Horg, June 231d, 1€92.
Drar S1r,—~ We have had in use for some time, your Combined ** Awr Inyect-
or and Exnauster™ and with pleasurc we state that itis giving us the most com-
plete satisfaction.  Regarding the saving in fuel, we weie burning, before using
the ** Injector,” two tons soft coal per week, at a cost of $9.00: after we put the
Tnjector in, we burmn two ton hard coal screenings per weck at a cost of $2 s
making a <avirg of §2 00 prer week, which speaks for ateelf. We have a much
cleancr and beiter fire and far les trouble in keeping stcam. We consider your
irvention a bocn to all parties uung stcam dailers.” Wishing you every sutcess,

weare, Yours truly, (Signedd Tux Canvaviax Onxn Cromiine Co.
per 8. Henderson, Manager.

BELLEVILLE, ONT.

and Room 36, Bank of Commerce Building, Toronto.
SEND FOR ILLUSTRATED GRTALOGUE AND PRIGES.
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" TLECTRIGAL SUPPLIES -

veamriat 401§ Q 4140 Snvee e

KSTIMATHS FURNISURD FOR

Lighting, Power and General . . .
«+ v+ +» Electrical Construction,
) CANADIAN AGRNT ¥OR

\ THE ECONOMIC
0y ELECTRIC
MFG. CO.

BOSTON,

251 ST. JAMES STREET,. ==

—=== MON'I'REAL.

Please mention the ELECTRICAL NEWS when
corresponding with advertisers. . . . . .. ..

The “Unique”

TELEPHONES

Made especially for Exchange and Private use.

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

The “Unique” Transmitter is the only
one made which docs not require adjustment
and that is Mot affected by aumospheric
changes, or rust up.

ALWAYS THE SAME.

Will transmit over the longest distance
without readjustment.

“Samson” Bauteries supplied with the
* Unique.”

Send for Telephone Circular and Price List,

MANUFACTURED ONLY WY

John Starr, Son & Go., Ltd.

Manufacturers and Deaters in

ELEGTRIGAL APPARATUS AND SUPPLIES,

2, 4 and 6 Duke Street,

- HALIFAX, N. S.

T eCuUTINSS

KAY ELECTRIC WORKS

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

MANUFACTURKRS OF

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS

From 1-8 H. P. to 60 H. P.

ELECTRO PLATING MACHINES AND GENRRAL ELECTRICAL
APPLIANCES. SPECIAL ATTENTION TO MILY,
AND FACTORY LIGHTING.

WRITE FOR CIRCULARS.

FINE - - r
C
gE”

g1 @

Street ‘Gars

....OUR SPECIALTY....

We also manufacture Horse and Trail Cars
of*every description.

PATTERSON & GORBIN,

ST. CATHARINES, ONT.

WE MANUPACTURE

c.c Standard Bell Telephones

AND

Warehouse Telephones.

ALSO

Garbon Transmitier Telephones.

Local exchanges fitted up.  All line material supplied.

STE. JuLig, Scpt. sth, 1892,
T. W NESS, Esq.. Montreal.

DEAR Sik,—We are happy to state that your
telephones and switches are giving us good satis-
faction. We have three sorts of switches and
we find yours far preferable. There is now about
forty of your telephones in operation on our line.
Fvery one works well, and we intead to ust oo
other.

Yours very truly
11E MEGANTIC TELEPHONE (.

\Write us when you want anything clectrical.
Key Socketa, Maguncto Rolis,

Switches, Annunciatora,
Cut-outa, Bells,
Wire, Batteries,

¢ Lamps, Push Ruttons, L.,
Shauden, Dynamos and Motors

T, W. NESS

Canadian Hfudquarters for 7 49 Era}g S"get, “DNIBEAL,

Electnieal Supplics.

TELEPHONES

”
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WINNIPEG ELECTRIC STREET RAILWAY.

THE Jaccompanying illustration pictures a scene at the in-
auguration of the Winnipeg clectric street railway.

The road was put in operation on the 5th of September last,
the start being made from the city hall square at two o'clock, in
the presence of thousands of citizens., An invitation had been
extended by the management to the members of the Local

CANADIAN ELECTRICAL ASSOCIALION,

A MEETING of the Executive Committee of the Association is
being held to-day (Dec. 1st) in the offices of the Bell Telephone
Company, Toronto, to further the arrangements fcr the January
convention.

Three or four papers on as many subjects of interest to
members engaged in the various departments of the clectrical

SCENE AT THE INAUGURATION OF THE WINNIPEG ELECTRIC STREET RAILWAY.

Government, City Council, Board of Trade, and to leading citi-
zens to enjoy the first trip over the line. On the initial trip,
which was very successful, there were about 300 passengers
aboard the cars.

On returning to the city hall a vote of thanks to the manage-
ment for the energy shown in the construction of the road was
moved by the mayor and seconded by the Secretary of the
Board of Trade. The vice-president, Mr. Wm. White, and the
manager, Mr. G. H. Campbell, responded for the company.

Much cnthusiasm was manifested by the citizens, the com-
pletion cf the road being regarded as likely to aid in no small
degree the advancement of the city’s welfare.

A deadleck has occurred in the Lachine Council on the question of
awarding the contract for the construction of an clectric railway between
Lachine and Dorval. Tenders have been submitted by tbe Canadian Gen-
eml Electric Co. and by Mr. Bickerdike,

field, are already in course of preparatiun, and others ar¢ being
arranged for.

The School of Practical Suence, in which, by the kindness of
the authorities, it is proposed to hold the convention has a very
fine physical laboratory, including a fuil cquipment of electncal
machines and instruments, which, with the other features of the
institution, will alone afford much interest and instruction to the
members.

Visits ot inspection will be arranged to the Toronto Elec-
tric Light Company’s central station, in process of enlargement
to double its former size—and one of the largest stations on the
continent—the new power house of the Toronto Street Railway
Co.,, the Bell Telephone Company’s new exchange, the Incan-
descent Electric Light Co’s station, and the factories of local
manufacturers.  An opportunity will also be given of inspecting
the Toronto Street Railway Company's system.

These visits of inspection will reveal to the obseryapt visitor
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the latest ideas in clectrical devices and practice.  Although
prominence will not be given to the social features of the
occasion, they will not be entirely overlooked.

‘The Committees appointed at the last convention will give a
report of thewr work.  Business relating to the progress of the
Assoutation and the annual convention of 1893 will call for
consideration,

Altogether, the mectipg 1 January promises to be one of
interest, pleasure and profit, and the membess are urged to assist
by means of suggestions and otherwise to make it a success.
Especially lct every member who can possibly do so make up
his mind to attend.

ORGANIZATION OF ENGINEERS AT GUELPH.

Ox Wednesday, November 16th, A, E. Edkins, President of
the Exccutive Council of the Canadian Association of Statronary
Engincers, went to Guelph for the purpose of organizing a
branch of the Association in that town. He was met at the
station by Mr. John Angell, engineerat the Ontatio Agricultural
College, and escorted to several places of interest around town
before the time arranged for the meeting to take place, which
was at 8 p.m.

I'hrough the kindness of Messrs. W, Bell & Co., the use of
their draughting room was offered as a temporary place of
niceting. At the hour mentioned the following gentlemen were
on hand ready to become members of the new Association ¢

Messrs. ] Angell, P, Ryan, S. C. Cosford, C. Jorden, J. I,
Dixon, L. Thompson, Jas. Fordyce, Jas, Tuck, H. Flewelling, J.
Thatcher, H. Littlechilds, J. McRae, J. L. Goold, J. McNeil, E,
Moodie, R. Green.

A preliminary meeting was held, at which the following
officers were elected : President, . A. Angell ; Vice-Piesident,
P. Ryan; Conductor, S. E. Cosfoid ; Recording-Secrctary, C.
Jorden; Financial Sccretary, J. L. Dixon; Door-keeper, L.
Thompson.

Bro. Edkins was asked to explam the anns and objects of the
C. A. S. E, for the benefit of a few engineers present who had
no knowledge of the Association or its work. Bro. Edkins com-
plicd, and after doing so read a part of the Constitution, which
apparently satisfied everyone regarding the chief objects of the
Association and the work it was intended to do. All present
having significd their desire to become members, the muation
«eremonies were proceeded with and the officers installed.  Bro.
President Angell assumed command of the new association, and
in a happy speech thanked the members for the honor conferred
on him, and assured them that he would with their united help
strive to make Guelph No. 6 an association second to none, and
one of which the members of the C. A. §. E. might be proud.
General business was then disposed of.

Several committees wetre appointed, one of which was for the
purpose of looking after a suitable meeting place. It was re-
solved that the association should meet on the first and thired
Saturday in ciach month, at 7.30 p.m.

Uncer the head of “Good of the Order,” Bro. Edkins was
called on by the President for an address, and spoke n sub-
stance as follows :

It is & great pleasure to me to come up to Guelph to organize you as
Guelph No. 6, C. A. S. E. ) have often wondered why the engincers of
this city did not band themselves together as a branch of the order, but 1
am aware of the fact that there is a difficulty in organizing in a place of the
size of Luclph that 1s not met with in 2 place hke Toronto or London,
owing 1o the small number of engineers.  There are a number of places in
which there are engincers who would like to organize a branch, but unfortu.
nately there are only eight or ten engineers all told in the vicimty, and of
these perhaps three orfour ate unwilling 10 join, and 5o for this reascn in
many cases associations are not formed.

‘These assoctations have been the means of doicg a large amount of good
in other places. By them engincers are brought together for the purpose
of assisting cach other, and discussing matters of every day interest. In
this way cach member is sure to gain some information that witl help him in
one way or another.  We are all well aware of the fact that some men did
not get the chance 10 acquire a good education in their youth; this certainly
1s their misfortune, butas a rule not thar fault. An engineer may lack
cducation, but i spite of this he may be a thoroughly practical man, and
1 am acquainted with many men who are in just this position.

The chief object of the C.FAL & E. 15 mutual improvement and instruc-
tion, and the mectings of assoc:ations have been largely devoted to this ob-
jeer, while'we have not by any means overlooked the fraternal feature, such
as helping a brother engincer 1n distress and endeavoring to secure employ-
ment for our members who are out of work.

1 feel sure that your association here in she Royal City wil! prosper and

be u credit to the order at large, and cven though you may be small in
nuntber, if you remain truc to your obligations and each one does his share
of the work in and for the association, you will find that the nssocintion will
prove beneficial 10 you all, 1t will bring the engincers of this neighborthood
together as brothers, and be the tmeans of creating a feehing of fraternity
such ag should be present among any body of men who follow the same
cmiployment to gain a living, We have the Locomotive Brotherhood, the
Brotherhood of Locomotive Fitemen, the Manne Engincers Association,
and many others who bave arganized for the purposs of helping each other,
and it has always been & matter of surprise to me that the stationary engi-
neers of Canads have only made a move {n this direction during the last
few years.

T am glad to say that at the present time there 1s a strong fecling in favor
of otganization all over the country, The €. A, S, E. has spent a good
deal of time and not a Litle money in trying to get an act pessed n the
Local Legistature for the lcensing of stationary enginvers. o far we have
been unsuceessful in obtaining what we asked, but two years ago the Local
House passed a permissive act and appointed a Board of Examiners to
examine all engineers requiring certificates and to issuce the same.

Up to the present time quite & number of engincers have been granted
certificates, yet not as many as we vould wish, \We do notintend to be
content with this, as we believe that what is required 10 Canada is 2 law to
license stationary engincers, and thus give every steam user 4 guarantee
that the man who applies to him for o position as engincer, has had the
necessary experience and possesses the necessary qualifications to enable
him to properly discharge the duties of the position to which he aspires.
We do not think, or at least I do not think, 1t necessaty that in order for o
man to be a qualified stationary engineer, hie must have graduated from a
technical school, but I do maintain that he should at least have served a
sufficient length of time in the boiler room as fireman to enable him to
thoroughly understand the care of boilers and feeding apparatus, and if he
has complicd with this requiremient he certainly should be able to pass a
practical examination.  If an engineer has served time in av engine or ma-
chine shop, so much the better, and you will invariably find men of this
class holding the best positions all over the country and receiving good
remuneration for their services,

I am not one of those who maintain that in order for a man to be a good
enginecr he must have served his apprenticeship in the shop, but what 1 do
maintain is that if a man has served from three to five years in the shop,
and in additton to this has had four or five years in the engine room, he
certainly must make a good engincer. On the other hand, there are
hundreds of men in the country who haye worked themselves up from the
boiler room by having teken an interest in their work, and while they may
have but a limited education, they have the experience, and in my estima-
tion that1s what is required. 1t would not be right or just for any legisla-
ture to pass a law for heensing stationary engineers which would shut these
nien out simply because they could not pass A technical exanunation or ex-
plain the construction of certain parts of an engine or boiler, for there are
hundreds of men in charge of stationary engitics who have been at the
business for years, yet if put to an examination, would fail, simply because
they arc not versed in the terms and technicalities of stcam engincering,
These same men, when anything goes wrong with their machinery, know
what to do at once, and can do it quickly, but asked an hour before the
accident what they would do in such a case, nught not be able 10 answer
satisfactorily,

If an act should be passed to provide for the licensing of stationary engi-
neers, it should be similar to the one passed respecting certificates to marine
engineers, When the act respecting certificates to marine engineers came
into force in 1663 1n England, there was & provision made granting certifi-
cates to engineers who gave proof of a certain number of years' service
the engine yoom, &c. Thesz men were eatitled to a certtficate correspend.
ing in grade to the position they were holding on the boat at the uime the
act camc into operation, ‘They had the experience, yet the authoritics knew
full well they could not pass the examination,

1 believe the engineers on our inland waters in Canada were similarly
dealt with, for 1 know that there are large numbers of them holding third
class certificates who could not pass an exanunation, but who are practical
men and had a certdin number of yeurs expenience, on account of which
certificates were granted them.

Looking at the state of affairs in regard to our marine brethren to-day,
we find when they come up for examination they have to prove conclusively
that they have served as engincers or firemen, as the case may be, on boats
of a certain N, H. P, before the Board will examine them at all, and then
the examination is severe, ‘The coming marine cngineer knows full weil
what will be expected of him, and conscquently he adapts himself to the
situation, puts in his tisie firing or in shop, and prepares himself for exam~
nation in his spare time.  When the titne comes he is 1cady.

As | said befere, if an act is passed providing for the licensing of station.
ary engineers, it must necessarily, in justice to all concerned, be framed in
the manner I have pointed out, and any stationary engineer who can give
proof of five years service in the engine room, should be granted a third
class certificate.  The fatal explosions which have occurred of late prove
conclusively that legislation is requited to prevent steam users from placing
men in charge of steam hoilers who have no experience, and as a conse-
quence know little or nothing of the duties they me expecied to perform,
It is the duty of every member of this association to assist in obtaining this
legislation, and we should try and do everything in our power to avouse the
public to demand such a law.

It is oniy a short time ago since § went into the boiler room of » iarge
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manufacturing concetn in Ontario and found a man filling he position of
engincer who told me he knew nothing about the work, ‘I'he engineer had
left sonme tme before, and he was diiving the team when the boss came out
and ordered him to go in and take charge of the boilers and engine.  He
satd he knew that of he cefused he would be discharged, hie had & wife and
family at hume depending on lus weekly carnimgs for bread, 1 could see
the fix be would be e He told mie he knew nothing of the work he was
doing, and when [ asked him how often he washed ogt, he dad not appear
to understmed what 1 meant, Is it any wonder that explosions occur
when such a state of things is atowed to eaist ?

‘The law which was before the Omario legistature three years ango would
have passed bad it not been for the opposition it met with from members
from the saw mill districts, many of whom owned mills and were afraid
they would have to pay 25 cents a day more for their engmerr, and these
are the very men who need bicensed engancers most, judgiag by the number
of explosions which occur in saw tulls,

In conclusion, I trust that success may attend your effurts in estabhishing
the C. A. 8. 12 in Guelph, and even though you may be small in number,
you are banded together for a good cause, and you can rely on 1t that the
right hand of fellowsip will always be extended to you by the members of
the different associations.

A vote of thanks was tendered 1o Bro. Edkns by the Prest-
dent for the address, to which he suitably rephed.

Guelph No. 6 is composed of a good lot of fellows who are all
practical engincers. Their officers are the 1ight men in the
right place. In fact, all the officers and members seem to have
plenty of “go™ in them, and Guelph No. 6 starts out with every
prospect of a long and usctul career.

Bro. Edkins was made an honorary member.

CARE OF STEAM BOILERS.

Editor ELECTRICAL NKWS.
LoxDoN, ONT,, Nov. 20, 1892.

SiR,—In the November issue of the ELtCTRICAL NEWS you
published a p~ + on “Care of Steam Boilers,” by Mr. Albert E.
Edkins. 1 wo Ad like to make a few remarks on this very im-
portant subject through your columns, as 1 believe, as stated by
Mr. Edkins, that this matter does not receive the careful con-
sideration that it should.

With the knowledge at hand there is absolutely no reason for
boilers to explode. There are 1elitble safety valves; there are
icliable fusible plugs, and there ace reliable engincers to take
charge of them, and what is more, eapert mspectors can be se-
cured to inspect boilers at a4 very reasonable charge.

In the last 4o years the alterations made have not been very
gieat, though they have beea inportant.  In the structure of the
boiler itself the chicf alterations have been in the direction of pro-
viding against expansion stresses due to the action of heat upor:
different portions of the boiler causing differential movements.
la details, there hase becu improvements in the riveting and n
the making of the rivet holes.

1 regret to say there are still “oo many architects who provide
the worst part of a building for the steam plant unless they are
expressly enjoined otherwise.  Now, right here is wheie the em-
ployer muakes a great mistake. If, instead of an architect, he
would consult sume first Jass engineer as to where the steam
plant shuuld be put, how much rouom should be required for n,
and how the brick work should be built, he would find that the
life of the hoiler would be a great deal longer, and therc would
be considerable saving on the coal Lill,

An employer called on the writer a short time ago and wanted
to know the reason why his new brick chimney would not give
satisfaction. He stated that although he employed a first-class
architect and bricklayers, results from the new chunney were not
as good as from the old fron one  in fact, the steam could not
be kept up the draught was so bad.

When asked the details, he said : “The boiler is a 35 H. P.,
the chimney is 4 ft. square at base inside and 3% fi. square at
the top of the flue, and the height is 6o ft from surface.”

Would it not have paid this man to engage a first-class cn-
gincer in the first place, in which case he would have had a first-
class job, whereas as it is he knows not where the expense is
going to end.

This is only onc instance. A furnace w.fer a boiler into
which I looked the other day, as the fireman was shovelling
in the coal, might be compared to an old sticet car open at both
ends.  Sowae good consulting engincer would strike quite a har-
vest if e could be allowed half the saving he could make in the
coal bill. The so-called engineer i charge of this plant boast-
ed to me that it was the finest biicked in boiler he ever hundled.

Hesaid . “I can blow her off, wash out and fill her up again
(with water at o I, and then have enough heat left in the
Lrickwork to riise steam to 10 Ibs. without any fire.”

Now, the city has a by-Iaw in foree, and faithfully carried out,
which provides that only a small quantity of gunpowder can be
kept in or avound a store, My opinion 1s that such steam plants
as the above mentioned should be classed as gunpowder in large
quantitics and should be taken out to some loncly spot m the
country, where the “engincer” could be given a fuir chance to
show his abilites, Still, were such a boiler to explode, some
people would think it was a pure accident,

It is high time that an engineers' license and boiler inspection
law was in force and fuithfully applied. 1 must say that much
credit is duc to the Bumier Inspecuon and Insurance Co., of
1oronto, for the able manner i winch thar mspectors have
given safety by mspection and a word or two of good advice to
the engineers of this city, 1 know steam gauges now telling the
truth, which weie § and 10 1bs. out before inspection, and safety
valies made good which were absolutely useless,  In this direc-
tion we ought to set out with the conviction that a boiler is not

an article to explade.
FrRED. G. MITCHELL.

POWER TO RUN A DYNAMO,
By J. H. GLovex.

ONE of the most remarkable things about the dynamo-clectric
machine is its power-absorbing capacity.

It is well known that in operating a mechanical device it re-
quires less power to keep the apparatus in motion after it has
been started than it does to start it.  In the case of the loco.
motive, for instance, it requires very little steam to keep the
machine in motion after it has started, but it requires great
power to start it from the condition of vest. The same applics
to electric cars and all other vehicles, as well as machinery, In
all, the greatest power is needed to effect the start, after which
litrlle power will maintain the motion. Not so with the armature
of a dynamo, however, which ia its mechanical aspect is no
diffeient to any other piece of mechanism,

Naturally, the uninitiated would suppose the armature would
run with great facility afrer ¢ had got stacted, just as the loca-
motive does, but exactly the reverse is the case, and it is o re-
markable fact that the faster the armature isrevolved the greater
is the power required to maintain the moticn.

The armature of a gigantic 500 H. P. gencrator may be turned
by the hand from a state of rest, so delicatciy is it balanced, but
to run it at a speed of several hundred revolutions a minute
requires the energy of asteam engine of great power, and within
certain limits the faster we run the armature the more steaw
power will be required.

Now, what is the reason for this apparent anomaly in mechan-
ics? Itis this. When the atmatwie is at rest there exists no
magnetic ficld, the existence of which depends upon tne metion
of the aimature, and the faster we cun the armature the denser
will the magnetic field become.  The elements of the magnenc
field counsist of what are ordinarily termed “lines of force,” und
when we speak of a dense magnetic field, it is another way of

aying that thereave a great number of “lines of force.” One
of the peculiar properties of the magnetic “lines of force” 1s
that they tend to arrest motion, and in the case of the dynamo
the tendency always is to stop the motion of the armature in its
revolutions. It is evident, thercfore, that the stronger the mag-
netic field, and consequently the greater number of “lines of
force,” the greater will be the tendency to arrest motion, hence
the greater will be the power necessary to orercone the retard-
ing influence of the field. - Electrical Age.

Mr. W, A. Grant, formerly sccretary to Mr, Van Horne, President of the
C. P. R., has been appointed manager of the Niagara Falls Electnie Rail.
way, and will enter upon his dutics at once. ‘T'he milway, however, will
not go into op-ration until the spring.

The Back River Power Co., Ltd., 1s applying for ncorporation at Mont.
real.  Its capital stock is to be $200,000. The applicants are.—john
Thomas Wilson, merchant, James Robert Walker, mierchant, Gilman
Chency, gentleman ; Evans Fisher Ames, manufacturer, and Frederick
Milton Cole, insurance agent.  The object of the company is to lease or
scll water power or clectric power to individuals, ccmpanies or municipal
corporations.
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C. A. S, E. BANQUET.

The Swxth Annual Dinner of the Canadian Association of
Stationary Fogincers was held on the evening of the gth of
November, at the Richardson House, ‘Toronto. \buut ;o ludics
and gentlemen sat down to dinner, amongst whotn were noticed
the following -

Guests  Messts, Geuo, Gaant, Jas, Watson, W, Towers, J.
Wright, W. S Brown. rof. Galbraah, J. Mamn, R, Hutt,

Lady Guests  Mrs. R, Hutt, Mes. Wi, Towers, Misses AL M,
Wickens, 1. M. Wickens, Miss Mortuner, Misses M. Croacke,
A Coutts, 1. Coutts, J. Winters, L. Kennedy, Miss Winters,
L. Smith.

Members and wives  Mr. and Mrs. '. G. Bain, Wm. Butler,
W. G. Blackgrove President, Mr. and Mrs, H. Caldwell, A, L.
Edkins, Geo. Emory, J. Fox, Geo. Gilehrist, Mr. and M. Chas.
Heal, ). Jeffiey, Mr. and Mrs. Chas. Kinsey, \W. Lewis, I
Myers, Mr. and Mis. Chas. Moseley, J. C. Mooring, V. Philhp
(V. President; and Mrs, Phillip, E. J. Phillip (Sec'y), Wilham
Reveley, I Rolph, C. Scott, W. Sutton, Mr. and Mrs, George
Saunders, E. Tipton, . Terry, Mr and Mrs. A. M, Wickens,
Jus, Wadge, 11 Winters,

An excellent bill of fare was presented, and after full justice
had been done thereto, the “Queen” was proposed and diank in
royal style.  The “C. A. §. E.” was coupled with the names of
Bros.’A. M. Wickens and A, E, Edkins, President of the Execu-
tive Committee.

“Our Manufacturing Interests” was coupled with the names
of Mr. Brown, of the Glodie & McCulloch Co,, Galt, and Mr. ).
AV, Maum, of John luglis & Sons, Toronto.

Mr. Brown, in responding referred to the growing mfluence of
tie C. A. 8. E., and the many benefits that had been denved by
ts members.  The Association was not only beneficial 1o mem-
bers, but also to employers, as it enabled them to secure thor-
oughly capable men. The engnes were better taken care of
and better satisfaction given in every way.

Mr. Mrain also spoke, expressing the pleasure it afforded hun
to be present.  He had attended several dinners of the Assocs-
ation and always enjoyed himsell. He was pleased to see the
Association prospering, and hoped that it wonld continue to ad-
vance in the future as in the past.

“Our Educational Interests’ biought forth a response irom
Prof. Galbraith, who said :~“It 1s with peculiar feehings that 1
arise to respond to this toast to-mght. I think 1 have been at
every annual dinner that you have held since the beginning, and
1 must say that ! never fclt so embarrassed as to-night. I think
the last time that I had to make a speech i the presence of
ladies, that is aside from a wnitten speech or something of that
kind, was the morming that 1 was married, and 1 observed the
five minute rule then I can assure you. I didn’t attempt fo £ill
up the time.  But, ladies and gentlemen, I think that we must
all acknowledge the advance of the times; ten years ago we
never thought of sceing a lady at our classes in the University ;
to-day we think nothing of it. (Laughter). The professors are
quite accustomed to speaking to ladies 5 1t 1s only within the last
year that we had the pleasure of addressing any ladies. There
is one now attending the School of Science—the firstone.  1am
beginning to get accustomed to it, but it takes a great deal of
courage I am sure. DBut tlus has quite driven the subject of the
toast out of my head. As a change has taken place in
the respect that I have just mentioned, so changes have taken
place in educational interests with which we are concerned,
namely, in technical education.  Itis only, 1 think, four years
ago since we had nothing but bare drawing tables, seats and

ackbomds, and a few books. Now we are pretty well fitted
out with a large quantity of apparatus and machinery. Within
the same period the technical evening school has become a fact.
Foyr years ajo your former Presiden.  Mr. Wickens, and your
present President were working hard with us to get that school
established, and wenever expected to meet with the success that
we have. For the first year we worked in the same way as we
have worked for 2 long tume 1n the School of Science, with very
little except mechamcal apparatus.  This year I am glad to say
that the council have given a fairly large grant toward clectrical
apparatus, and I am glad to say that as time goes on we
shall find both of these classes—the School of Science and the
Technical School—ygrowing and sncreasing. [ don't fear now

that they will fail ; a few years ago we scarcely hoped that they
would succeed. 1 scarcely know what I can say moie than |
hase said on former oweasions,  One thing perhaps 1 may say:
I promised you for the last three or four years an evering at the
School of Science, 1 pronused it so often that 1 felt sure that
you had lost all faith in my promises. However, 1 determined
to be at the dinner to-night and speak a few words to you, and
now I think | can take courage and makea futther pronmse,
sometime during the coming winter to gne you a more extend.
ed address something that will interest you. | amn glad to sce
your sociely progressing as it is, and from the signs that we see
at the end of the table, I am glad to believe that it w:l never die
out.

The Hosi and Hostess were then proposed, to which Mr.
Richardson responded.

After the room had been cleared, the following programme,
interspersed with dancing, was gone thiough :—

Piano solo, Miss Croake; song (comic), Mr. F. Wnght ;
duett, G. W. Grant and Miss Mortimer ; song, Mrs, Bain ; song,
Mr. Major ; ductt, G. W, Grant and Mr. Blackgrove ; song, Mr.
F. Wright ; song, Miss Mortimer; duett, G. W. Grant and
and Mrs. Bain; song, M« Major ; song, Mr. F. Wright; Mss
Croake, pianist.

AN AUTOMATIC TELEPHONE. .

‘The Automatic Telephone and Electric Co. of Canada bhas
been organized at Montreal, to introduce an instrument
designed to enable each subscriber to a telephone exchange
to make his connections without the assistance of a third person
at the exchange. Mr. James P. Dawes is the President of the
new Company, and Mr. H. M. Linnell, formerly manager for the
Edison Co,, is to be the managing dircctor. Among the direc.
tors are Messrs. Jobn Torrance, R. Wilson Smith, L. M. Dupnis,
J. B. Clarkson, }. E. Macdougall, and Alf. Lomas.

The invention, which is said to have been proved by tests to
work with entire satisfaction, is thus described by a local paper :
It is a device to automatically make the connections in a central
exchange and dispensc entirely with the services of an
ploye at that place. The method by which this is accomplished
is simple. On the telephone shelf is a row ot keys, five in all,
marked thousands, hundreds, tens and units, the fifth being a
release key. The subscriber who wishes to place himsclf in
communication with some one of the other bundred or thousand
subscribers taps out the desired number on the key-board,
which automatically connects his wire with that of the person
with whom he wishes to speak. Suppose for instance, that a
subscriber wishes to communicate with No. 1123. He simply
presses the key mavked thousands once, the key marked hun-
dreds once, the key marked tens twice, and finally the key marked
units three times. His wire is then in clectrical connection
with that of the subscriber 1123, and he can ring his bell and
converse with him in the same way and with us much ease if he
had been wrangling with'central for five or ten minutes. The
whole mechanism of this, the Strowger, patent takes up a space
of only Ox4x4 inches. The apparatus is placed in the central
exchange and takes the place of the ordinary telephone girl.
As for the subscriber’s end of the line, there is nothing more
than the ordinary telephone with a row of keys upon its shelf ;
the mechanism at the exchange consists chiefly of a civcular
disc constructed of hard rubber or any other suitable non-con-
ducting material, and this is the central feature of the machine.
This disc is provided with perforations in circular rows of 100
cach, these 1ows being about one-twentieth of an inch apart.
Through these perforations extend the wire connections to the
main line wires, so that the wire of cvery subscriber in the
exchange comes to this instrument, and passes up through one
of the perforations, ending in a good metallic contact slightly
raised above the face of the disc. If, now, a moving arn or
needle can automatically be made to make contact with any one
of these points at will, it is evident that a telephone citcuit can
be completed and the object of the invention attained.

This is accomplished in the following manner :—A circuit-
closing anm is made in parts, of which one is a rod. Within the
circuit-closing sleeve is closcly fitted a circuit-closing needle
held ia such a manner as to be in perfect clectrical contact with
the wire terminal by a spring. A rod is located along the axis
of the cylinder and is free to rotate and move longitudinally ;



December, 1892

the lower end of this rod is sleeve
uppe: portion of the rachet rod. T
the racthet rod to have a longitudimaly
ing the ratchet teeth continuously tow,
The rachet rod is provided outside of the
iently below it with a scries of ratchet teet
the rods ave moved longitudinally,  Two whed
the rods extend with a feather and groove connc
in contact with the ratchet teeth and levers, having
in their ends.  Each lever has a vibratory move
oscillated by the alternate energizing and de-energi
electro-magnet, thereby imparting motion to its adjacent THER
teeth, and conscquently the circuit closing needle. Each pres-
sure of the push button at the exchange made at the will of the
operator, causcs, through the channels thus described, the
circuit closing needle to move from row to row and from
wire to wire, it being understood that both ends of the wire arc
grounded orconnected with a return tap, and also that a buttery
is used to generate the current.  This battery is located at the
sub-station between the keys and the ground.

Each perforation of the cylinder is numbered with respect to
an initial or starting point on the cylinder. \When any conver-
sation is cnded the person hangs up his ear phone and presses
the release key. This causes the magnets to be cnergized,
:lltr.'lctir'tg the armatures, therebv withdrawing the several pawls
from their engagement with the ratchet teeth and allowing the
circuit closer to fall and return to its initial point.

The subscriber is never isolated from the exchange. Suppose
that two persons arc in communication with each other and a
third wishes to speak with the first. He can tap the number
and make sufficient connection to ring lus bell and call lus atten-
tion to the fact that sonic one wishes to speak to him, so that
the first subscriber can then at will release his instrument from
the one with which he is in connection and connect with the
third man, or he can continue his own conversation until finished,
when upon pressing the release key, he will find himself in com-
munication with the third person. The outside party, however,
cannot either speak with the other party or listen to any of the
conversation, he can only obtain sufficient connection to ring
his bell.

Mr. Linnell claims that there can be no errors in the call, for
an arrangement is provided on the instrument of every subscrib-
erso that the number which he calls up is automatically register-
edon the front of his telephone. 1f a subscriber calls up No. 100
he sees 100 in plain figures on the face of his instrument, and
there can be no question as to whether he is in connection with
the right peison.

—————

A FEW POINTS ON UNPACKING AND ERECTING.

In unpacking machines and lamps, be very carcful, says the
Scientific Machinist, that packages are never dropped or jarred
in any way.

Use special care to avoid dropping anything on to the lamp
rvods or arc lamps.

Never lay an arc lamp on its side, but set it up insome secure
piace.

After, taking lamps out of boxes, remove the packing blocks,
and sec that all parts are in proper position and working freely.

In unboxing the dyramo, do not attempt to remove it from
the box after simply taking off the cover; but, instead, knock
the entire box apart, leaving the machine standing on the bot-
tom picce only. If the armature is shipped in a separate box
from the balance of the machine, it will, in most cases, be neces-
sary to use a hoist for the purpose of placing it in position, and
great care should be used to avoid scraping or cutting of the
shaft wires, or armature bobbins, in dropping the armature into
place. Look the machine over thoroughly, and sce that every-
thing is in place and all screws tight.  Sccure the pulley firmly
on the shaft.

It is a good plan to run a dynamo idle for a day, or even
longer, if possible, following this with several hours’ run with
only a light load. This load should only be sufficiently heavy
to warm up the fields and armature, so as to dry them out thor-
oughly in case they have become dump during transportation.
A Tittle care of this kind before putting the machine into regular
service, will avoid trouble at a later stage of the proceedings.

It is very important to locate the machine in a dry place, and

. ORI g
BEPOL [i3tng machincs, it may not be necessary to run
all of the dynamos for exactly the same length of time. Under
such circumstances, a clutch pulley must be provided on the
main shaft, which will permit throwing on or off the dynamo
vhich it drives, as such dynamo may be needed or dispensed
with,

A light double belt is the most desirable for lighting work, It
should never be less than 30 feet long, xind should be very pli-
able. If the belt is new and stiff, it can be softened up by apply-
ing neat’s foot oil, or belt oil, on the outside.

THE MONTREAL LIGHTING CONTRACT.

Following ate the terms upon which a committee of the Man-
treal City Council has recommended the renewal of the city
lighting contract with the Royal Electnic Co. : “That the con-
tract for lighting the city of Montreal by clectricity be awarded
to the Royal Electric Company for a peniod of ten years from
the first of January, 1894, at the following prices . For the first
five years at 34 cents per lamp per night, equal 1o $124 per year;
for the following three years at 33 cents per lamp per night,
cqual to $120 per year; for the remainder of the tenm, two
years, at 32 cents per lamp per night, equal to $116 per year ;
cach lamp to be of 2,006 nomival candle power.” The present
contiact is $146 per light, and has one more year to run, but
in consideration of a rencwal the company agrees to teduce the
price for the remaiming year to $124 or a total of about $22,000,
which would make an average of $110.35 per light tor the whole
term.  The company under its present charter  has an absolute
tigut to maintain its poles in the streets, but it makes the follow-
ing concessions : “Should the city at any time during the con-
tinuance of the present contract construct conduits for the plac-
ing underground of all electrical wires for whatever purposes
they may be used, and cause all such electrical wires to be
placed in said conduits, the Royal Electric Company shall make
use of such conduits for its wires on such terms as may be mu-
tually agreed upon, provided, however, the expense to the com-
pany for supplying electric light to the city or to 1ts inhabitants
be not theveby made more onerous than if they were to continue
to use poles for the purpose ; and the company will then remove
their poles from the streets, wherein such conduits are construct-
ed without indemnity.”

The following are the officers of the Canadian General Electric Co, :—
Presudent, W, R. Brack, first vice-president, 1. P. Dwight ; second vice:
president and gencral manager, Frederic Nicholls ; assistant general mana-
ger, M. D. Barr: comptroller, Walter 8. Andrews ; clief engineer, W, M,
Rutherford ; assistant engincer, H. T. Hartman; purchasing agent, Geo.
W, Watte ; superintendent Peterboro factory, William S, Andrews; sup-
erintendent Hamilton factory, C. S. Stilwell.

1 have an idea which, though not new to some, may be of use to others.
Itisjust a little wrinkle in babbitting a journal box. \Whea lining up a
shaft, put a small picce of pine wood in the bottow of the box, in lengih
about 1} or 2 inches less than that of the box, and in width $4 10 s} inches,
according o the size of the box,  Equahize it i the bottom from each end,
‘et the shaft lic on 2, and pour. After you have scraped out the box, re-
move the prece of pine and substitute some woollen cloth sutuiated with oit.
This prevents the oil from dripping, and not only insures a more positive
lubrication of the journal, but also is clean and requires less oil than other
journals. . No patent is infringed.

A coating of pulverized chalk is excellent for preventing the packing
stcking. A paste of graphite, plumbago, or black lead, as it is variously
called, is most excellent. 1tis the finely pulvenzed product that is used,
and the paste is made with water or some oil, having no gum as kerosene or
lard oil or glycerine, Some old-time boilers used to have a steam dome
surrounded by a cast iron safety-valve, from which steam 1s led to the
engine. The valve is usually, in such cases, fastened to the dome with cap
screws, holes for the same being drilled therein and tapped—the flange of
the valve and dome being made steam tight by a rubber gasket between, 1If
the rubber is objcctionable, and the iron is wanted to join, a rough joint
may be made tight and durable by putting between a2 cement made of
boiled linseed oil with two parts litharge and one part cach of fine sand and
air-stacked lime mixed to a paste. It dries rapidly and should be screwed
down before too stift. This cement is cqually applicable to joints below the
water line.
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« the Toronto waterworks had a
ays ago. A steel crank pin broke
arough the back end of the large steam
v the daily papers it was estimated that
00,000 Ibs. to the square inch on the piston
! The pressure was certainly more than the
but if there had been even the balf of the al-
¥ there would not have been much of the engine
n which broke wis five inches in diameter and the
Ppresented a rather brittle appearancs,

*ERY strong protest is being made by electrical manufac-
turers and the clectrical jowmnals off the United States against
the rule adopted by the Commissioners of the \World’s Fair to
close the gates at 7 pan.  The Comumissioners have explained
that the rule was adopted not with the purpose that it should be
enforced every evening, but to place in the hands of the Com-
misstoners the power to regulate the hours of closing. This does
not satisfy the electrical acople who have gone to great expense
m prepanng extubits in the behef that the Fair would be open
evety evening. It is probable that the pratestations will be so
vigorous as to compel the Commissioners to alter their decision.

== ——

THE Montreal City Council 1s considering the question of the
rencwal of the highting franchise, and has appointed % commit-
tee to confer with the Royal Electric Light Co. on the subject.
Tius action on the part of the Council has aroused the criticism
of the citizens, on the ground that a clause in the present contract
provides that the contract shall not be renewed, except after
tenders have been called for at feast one year before its expiry.
There are several other companics desirous of tendering for the
franchise, and they are talking of applying for an injunction to
restrain the Counail from renewing the contract with the Royal
Ca. without publicly inviting tenders for the same. There is
every indication that proceedings of a lively character will pre-
cede the settlement of the matter. Since the above was written,
the Committee has recommended to the Council a basis of
renewal with the Royal Electric Company.

A HIGH spirited electric carin Montreal resolved the other day
to get out of the rut. It consequently forsook the rails and
made a beelline for the sidewalk. A lady sitting in an upper
window saw it coming and promptly went into hysterics. [For-
tunately for everybody concerned, the runaway didn’t succeed
in dodging an clectric light pole that stood inits way. The
pole was snapped off as though it had been a twig, and the force
of the concussion landed the motorman and one of the com-
pany’s experts over the dashboard. The car was but little in-
jured. Although to all appearances it has become resigned to
again pursuc the even tenor of its way, a watch should be kept
on ils movements, as, like a horse who has once felt the pleasure
of getting free from control, it is likely some day to want to re-
peat the experience.

THE chief engineer at the Badger Electric Light Co.’s works,
Milwaukee, was killed a few days ago. It appears he was alone
in the engine room when the steam pipe burst and he died from
the cffects of scalding. He had the steam shut off dnd was re-
pairing the engine, at about half-past four in the afternoon.
Some other employee turned the steam on, with the fesult that
the pipe burst and the chief lost his life. Leaky valves and
thoughtlessness are responsible for the greater number of such
accidents as this. A leaky valve when shut allows a little steam
to pass ; this condenses and water accumulates in the pipe be-
yond the valve. A thoughtless attendant will open the steam
valve without first draining off the water, or he will open it up
quickly instead of slowly, and the sudden rush of high pressure
stcam into the pipe and coming in contact with the water will
produce water bammering enough to rupture the strongest pipe.

CHIMNEY draught when defective has been helped in many
ways—sometimes by a fan forcing air under the grates, or by a
steam blast forcing air under the yrate or overthefire. 1Inloco-
motives the draught is induced by exhaust steam forced through
a jet at base of the smoke pipe. Korting Bros. make an appar-
atus which is placed in bottom of chimney and by means of a
straight jet induces a current of air. A Chicago firm is at pres-
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cnt trying the experiment of an exhaust fan placed on top of the
chimner,  If it will work at the top of the chimaey, why not
have it at the bottom, and save the trouble of carrying the power
up so high and having to send oil up to the bearings? The
chief difficultics in using an ecxhaust fan for promotion of a
draught are the high tempers: e of the gases passing through
the fan and the necessity for . tting rid of the gases, 1f thefan
could be got to run notwith: .nding the high temperature of its
bearings it might be a good plan to make the discharge go down
into thesewers, Enough deadly gas might be sent down and hot
enough to kill all the typhoid fever and diphtheria that are said
to dwell in the sewer.

A ————————— e ———Vreh

As we were going to press with our last issue we were the re-
cipients of a letter from the Brantford Electric Light Company
complaining of an editorial in a previous issuc of the NEWS
commenting on the low prices, etc,, obtained in a near-by city
on the renewal of their electric lighting contract.  As we did not
mention any names in connection with the article complained of
nor indulge in any personalities whatever, we must decline en-
tering any further into the matter, further than to say that we
had no wish to tread on anybady’s taes, but only to point out {o
our readers the necessity of using their utmost endeavors at all
times to give their patrons the best of service, and thereby se.
cure at least fair prices for that which they have for s.02.

g

Tuge Council of Toronto Junction, having had enough experi-
ence with municipal clectric lighting, have sold their plant, to.
gether with a nincteen years' franchise, to the Toronto Incandes-
cent Electric Light Co. for the sum of $26,900, on condition that
the purchasers will operate the plant in Toronto Junction during
the term of the franchise. The City Council of London, Ont,,
scoiaing to be influenced by the experience of a smaller town, is
about to insist upon the privilege of purchasing in the dearest
market a stock of experience of its own. A by-law will there-
fore be submitted for the approval of the ratepayers to author-
ize the appropriation of $60,000 for the purchase of an electric
light plant. Possibly, as in the case of Brantford, the citizens
will knock the scheme in the head.  Thereis likewise the possi-
bility, if not the probability, that this announced intention of the
Council is simply designed to be used as a lever with which to
bring pressure to bear to induce the Company, which is at pres-
ent furnishing light to the city to lower its prices. [n any
case, we hope to see the scheme fail.

‘Tur cold weather compels attention to the heating apparatus.
Now the landlord complains of the large amount of coal required
at the boiler, while the tenants complain of the small an ount of
heat at the radiator. The best designed and most perfectly
constructed apparatus will not heat the building unless it be at-
tended to. Coal is put in the furnace to be burned, but when it
is put on top of the bridge wall or on the dead plate just inside
the furnace door its burning «will not do much good. The mak-
ing of fire under a steam heating boiler tequires experience and
skill. The method of employing the man who will shovel the
most coal for the least money is a mistaken one. It gives satis-
faction to none of those concerned, unless the coal dealer. It
will pay owners of steam heating plants to employ competent
men and pay them according to results. As a rule it will be
found cheaper to keep a large building warm all night as well as
all day, than to let it cool down at night, and a skiliful fireman can
arrange his fire so that for six or eight hours after he has left it
the boiler will still make vapor enough to keepihe radiator
warm.

vt e tra——————————

THIS is the agrecment which the city of Kingston requires any
company to sign in return for the privilege of supplying an elec-
tric street car service :(—“The company to pay to the city an-
nually the sum of $200 per mile for single track and $300 per
mile for double track, for rent und keeping roadbed in repair,
also the following percentages on grass receipts, viz.: When the
total gross receipts reach $15,000 per annum three per cent. on
the total gross receipts till they reach $20,000 per annum, and
when they reach $20,000 per annum four per cent. on the total
gross receipts till they veach $30,000 per annum, and when they
reach $30,000 per annum and upwards, six per cent. on the total
gross receipts,”  Analderman after a perusal of these conditions

is said to have remmked that no one outside an asyluw could
be found willing 1o tmake an offer on such a basis  The present
street car company claim to have the right under their charter
to a perpetual use of the strects and refuse to change to clectri-
city unless this 1ight 15 recognized,  On the other hand the city
authorities contend that the law provides that a charter far
clectric strect cars canpot extend beyond twenty years unless
special legislztion is obtained, in which case the period
may be cxtended for another ten years only. No doubt
a demand on the part of the citizens to be given the advantages
of clectric transit will before long force a seutlement of the ex-
isting difficultics.

THE novel sight of a brigade of axe men engaged in chopping
down poles crected by the Strcet Railway Company has lately
been witnessed on the streets of Toronto.  The City Engineer’s
action in ordering this to be done scems justifiable.  The
agreement which the Street Railway Compang entered nto with
the city provides that the character of the coastruction and
cquipment of the system shall be subject to the approval of the
City Engincer. The Company has lately acted as though its
intention was to cvade as far as possible compliance with this
agreement. It has erected poles which would disgrace the
streets of a backwoods village, and has accentuated their native
ugliness by painting $hem a variety of colors.  fn many uases
a brilliamt red is the prevailing hue. Is it a matter of
any wonder that the citizens of so respectable a aity should ob-
ject to the Company “painting the town red”? There scems to
be manifest in the Company’s dealings with the city as well as
with private corporations and individuals.a disregard for the
rights of others as well as its own promises. To get possession
of what it wants now under promise of remedying in the future
what is below the standard, seems to be the pohicy pursued.
Whatever the other party to the contract may do, the Company
appears to have always in mind the fact that “possession is nine
points of the law.” 1fthe company intends to continue to own and
operate the road, it is making a‘buge mistake by antagonizing
public favor, and even if, as is asserted, its intention is to dis-
pose of the franchise, the fact of its being at loggerheads with
everybody must tend to lower the value of the privilege in the
eyes” of intending purchasers.  \We refer to this matter because
such conduct is calculated to increase the prejudice against
which promoters of electric railways have had to contend, and
thus to retard further development.

ONE important point in the opsration of incandescent clectric
light from a central station, and which 15 a vital one when the
cost of operating is taken into consideration, is that due care
and diligence should be exercised at all times to sce that the
lamps on the circuit are never allowed to be strained with higher
voltage than they are made to carry. We feel sure that we are
right when we mzke the assertion that an increase of 5 per cent.
in the voltage maintained for say 100 hours in the life of a lamp
will shorten its life fully 25 per cent., which means that the lamp
account is 25 per cent. more than it would have been had the
lights been kept at or below their normal voltage. We are aware
that it is sometimes 2 difficult matter to so arrange things that
this can be done, but there can be no question that it will pay
well to sec that it is so arranged. ‘This is a matter that is per-
haps more difficult to adjust on alternating methods of supply
than on straight current machines, as they arc generally com-
pound wound, and take care of variations in load with only an
occasional hand adjustinent, which is necessary alimost continu-
ally in the general run of alternating dynamos at present in use
in this country, while the load is fluctuating either in one or the
other direction. There are alternating dynameos being manu-
factured for which the claim is made that they are self regulat-
ors in every sense of the word, but their use in Canada has been
very limited owing to the fact that it was necessary to im. port
them and pay Heavy duties, bringing the price to such a pitch
that it almost probibited their use here. In this connection we
art credibly informed that this state of affairs is about ended,
and that at least two of the large manufacturing electrical com-
panies in the Dominion are at present getting out plans and
patterns for self-regulating alternating dynamos with compound
windings, :a the use of which potential wires and compensating
devices will be things of the past.

— e e W_,,——-._-_—.—_...«,-—-———".o-\—-——'
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THE ELECTRICAL NEWS completes with this number its
second year of existence. An index to the contents of this
volume accompanics the present number. A petusal of it should
satisfy cvery subscriber that he has had value for the price of
subscription. Indeed, some of our most intelligent subscribers
have expressed the opinion that in some cases a single article
was in iteelf worth te them the price of a years subsciiption.
The co-operation of every reader is asked towards making the
paper increasingly valuable, and thanks are extended to those
who have in any way assisted its progress in the past. To
all the wish is extended for a Merry Christmas and prosperous

New Year.

IT isn't often of late that the tallow dip and coal o lamp
get a chance to demonstrate their usefulness in competition with
the incandescent electric ight.  Such an opportunity ‘came to
them, however, in Toronto a few nights ago, when by reason
of the fusing of a safety catch in the junction box of an under-
ground feeder, the incandescent lamps went out. In many of
the business buildings gas has been entirely dispensed with, and
when darkness scttled down upon them, the lighting methods
of our ancestors suddenly regained a brief popularity, while at
the same time serving to impress the public mind with a greater
appreciation of the value of the modern illuminwnt.

-t

IN supplying power from a central station for the operation of
a number of small motors, it is of the utmost importance to both
those supplied as well as to those supplying it, <hat a constant
pressure or E. M. F. be maintained on the mains during all the

time that it is in operation. A greater fluctuation than 5 percent. -

should under no circumstances be allowed by the attendant in
charge of the generating plant.  The prncipal reason is that
a motor running at or about full load at a certain speed will feel
a greater drop than this very sensibly, and will lose a number of
its revolutions, particularly if the drop is as great as 10 per cent.
So great would be the difference in the number of revolutions,
particularly on very fast running small motors, that it would
cause an appreciable differcnce in the amount of work being
tumned out by the various machines under operation, meaning
of course a loss to the power customer, which if kept up for any
length of time, would in all probability cause him to condemn
electric power or perhaps throw it out entirely. True, the fiuc-
tuations in load on a generator, that, among other things is
operating 2 few passenger elevators, is sometimes so great that
it precludes anything like fine goverming ether by hand or auto-
matically, but the fact remawms nevertheless that it will pay
best to keep up s near a constant pressure as possible
These remarks do not apply to generators operating street rail-
ways, for in their case there is so great a fluctuation in the load
at times as to make it almost an impossibility to maintain a con-
stant and steady E. M. F,, nor is it essentially necessary to do
so, owing to the fact that a regular speed is not required, it
being seldom necessary for the motor man to turn out all of the
resistance of the theostat to get his car to travel its set speed,
and a dropin the E. M. F. can easily be compensated for by
turning in a little more current, it being a combination of the E.
M. F. and ampetcs (or watts) that does the work.

WE have quitc recently seen tested a onc inch by half inch
aval carbon for all night single rod lamps, and to judge from
this test, they are unquestionably the right thing in the right
place. The test on a 10 ampere-current showed a life of 10 to
20 hours for cach pair (onc twelve and onc seven inch), plain
black ones being used, without any coating of copper at that.
In fact a test was also made at the same time of a coppered one
of the same size, but owing 1o the cardon being consumed with-
out breaking down or fusing the copper, it was necessary to oc-
casionally knock off the Jong metal homs which formed at the
extreme outside width of the carbon.  In using this style of car-
bon it is necessary in order to obtain the best results, to set them
in the lamp at right angles to one another, and also that means
be provided in the lamp to keep them in this position as they
feed down. This is not an easy matter to do in the ordinary
clutch lamp, perhaps, but in aclockwork lamp, with rack rods,
no other device is necessary than to fit them with holders suit-
able to the shape of the carbons. Such carbons are actually
money savers to the company using them, their first cost being

considerably less than would be that of enough 7/16 carbons to
Inst the snme lengthof time.  Again, there is this consideration,
that a plant requiring the lamps trimmed every day, say for six
months in the year, would only need them trimined or carboned
every other day forthe other six months. Thus, one trimmer
would take the place of two for that length of time, a decided
saving as all will admit who have weekly wages to pay to halfa
dozen or more trimmers, and who find it uphill work 10 make the
plant even show a semblance of paying any profit to those who
have their money invested in it.  The argument may be used
that it is necessary that cvery lamp should be looked after iu
some way or other every day, to see that the rods are clean, ete,
but this is not absolutely necessary where a black carbon is
used ; they cannot pass by or become locked if used as shown
above, nor can there be any reason whatever advanced to show
that this method of all night lighting is not a change
the right direction and a money saver for the company. An-
other point, is that the dynamo may flash around the commutator
without the lcast fear that there will be any of the carbons pass
by or lock, which is decidedly not the case where a double rod
lamp and 7/16 carbons are used.

— ————

C. A, S. E. No. 6, GUELPH.
GUELPH, Nov. 21, 1892.
Editor ELecrricat. Nxws,

A regular meeting of No. §, C. A. S. E., " recently orgaiized
here, was held on Saturday evening last. Two apphcauons
for membership were cecewved. Every member was present,
making the total attendance 16.

The President, Mr. John A. Angell, gave a lengthy and prac-
tical Jecture relating to boilers, the common shde valve engine,
steam pumps, etc,, and questioned the brethren on these and
other subjects pertaining to steam engineering.

So pleased was everyone present with the lecture, that a reso-
lution was passed requesting the President to repeat it at next-
meeting.

As we are but new beginners, wa would feel greatly obliged for
any information or assistance of any kind which our more ex-
perienced brethren in the Association may feel disposed to give
us. Yours truly,

C. J. JorDaN, Rec. Sec.

— ——

PERSONALS.

We have been favored with & copy of & Newport paper containing full
particulars of the wedding of Mr. John Carroll of the Eugene Phillips Elec-
trical Works, Montreal, and Miss Emily Selina Ryan, of Newport.  Miss
Sadie Carry was the maid of honor, and Mr. Andrew J, Carroll the best
man. The ushers were Messrs. Sanford Gladdiag, Dr, Wm. Carry, Wm.
Christic, of Montreal, A. J. Carroll and H. T. Rooney. The residence of
the bride’s mother, where the cetemony and wedding festivitics tock place,
was tastefully decorated for the occasion. A large number of the fricnds of
the contracting partics were present. Mr. and Mrs. Carroll left Newpert
thesame evening for New York, and returned a few days ago, by way of
Toronto, to their future home in Montre:l,

In a 7ecently published list of men of wealth in Montreal appears the
name of Mr Charles R Hosmer, director of the C. P. R. telegraph system.
The following particulars of Mr Hosmer's career, from the Kingston Whg,
will be of interest to our readers"—*"He was an operator ia the service of the
Montreal Telegraph company when the Dominica Telegraph company was
projected, and he had the ambition to advance and become manager.  The
new business prospered under him, and it wasnot long cre he was transtated
to a higher sphere, to the position of superintendent of a division, in which he
showed muchability and qualified for the responsibilities of astill higher posi-
tion that which heholds now asdirector of the Canadian Pacific railway's tele-
graph system. He is one of the best known telegraph mea in America and
in connestion with the Commercial cable heis known across the Atlaatic
also. It may besaid that for him there were grand openings presented to
but few, but how many are there who do not take advantage of the oppor-
tunities they have had and <0 gi= noint to the old law that *nothing ven-
ture nothing have 2*  Granted.waat Mr. Hosmer was fortunate in his asso-
ciations, fortunate in his choice of situation and lucky in his chances, he
had the tact and the wisdom to cairy himself right, and he shaped his pur-
poses and plans. to suit the emergencics of life.  Above all he has not lost
his head ; success and prosperity have not interfered with his uscfulness,
and he is as active and caterpnsing to-day as when he sctout, onlya few
years 2go, to build up a name and a reputation of which he has reason to
be proud.  His record should be an iaspiration to allyoung men. 1t points
to what can be done by work and courage and laudable ambition.”

—

‘Some of the otficials of the city of Toronto profess to have discovered
that the Toronto Electric Light Co.’s building stands pantially on the hine
of a public strect.  The company deny that such is the case,
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SPARKS.

The Council of the town of Port Hope has appointed a committee to as-
certatn the cost of an electric light plant,

An clectric tramway, 1o connect the town of Rat Portage with the towns
of Norman and Keewatin, is projected and will probably be built next sum
mer,

It is stated that the construction of an electric strect rilway in Halifax
has heen definitely decided upon, and that the work will commence in the
spring.

Mr. J. Culverwell, lately representing the Edison Generat Electric Co. at

Montreal, has been appointed general agent of the Automatic Telephone
Co. of Canada.

‘The experiment is to be tried nt Ottawa, of drying lumber by means of
clectricity. The apparatus for that purpose is in course of construction by
Mr. Parr, of that city.

Mr. Maxwell, of the Portland office of the General Electric Co. has been
appointed as manager of the British Columbin division, to succeed Mr. |,
S. Anderson, resigned,

A resolution was recently passed by the Board of Works of the City
of Hamilton, requiring the Hamilton Electric Light and Power Co. to venfy
by declaration all their accounts.

A by-law authorizing the issue of debentures to the amount of $14,000 for
the purchase of an electric light plant, was carnied on October 24th, by vote
of the ratepayers of the town of Niagara, Ont. .

A company recently organized has applied to the Council of the
city of Quebec for permission to build an elevated electric street wil-
way in that city. They also ask exemption from taxation for 30 years.

Stock to the amount of $60,000 has been subscribed for the purpose of
constructing an electsic ralway to connect the towns of Watford, Arkona
and Thedford, Ont. The undertaking will be proceeded with at once.

As a result of arccent meeung of the ciizens of Lethbndge, N. W, 1.,
it was decided to orgamze a local electne and power company with a capi-
tal of $25,000. A committee of five was appointed to open a stock book.

‘The annual report of the Montreal Street Railway shows there has been
an increase of 50 per cent. in the passenger traffic during the last three
months. The year's business nctted a profit of $93.880.21, as against
$60,361.71 the previous year.

The Ottawa Board of Trade has appointed a deputation to wait upon
the Dominion Government, to urge that action be taken in conjunction with
the Imperial authorities, to push forward the scheme for the construction
of a cable between Canada and Australia.

The electric cars on the streets of Victoria, B. C., are said to be much
larger than those in use in Eastern cities, being capable of holding nearly
100 passengers.  They also run at & much higher rate of speed. The road
connecting Vancouver and New Westminster covers the distance between
the two cities, 14 miles, in 50 minutes.

The Ottawa Electric Street Railway Co. has applied to the Ontario Gov-
ment 1o be given three small islands in the Ottawa River, a short distance
from the city. Should the request be granted, the intention of the Coimn-
pany is to extend its tracks to the river banks, construct @ bridge from the
mainland to the islands and establish a summer resort.

A ccnvention of the railway tclegraphers from all parts of the continent
will be held in the City of Toronto, on the 15th of May next.  Itiscxpected
that 300 to 500 delegates will be present. The member<hip of the Order
of Railway Telegraphers numbers about 30,000. The Order has on hand
a protective fund amounting to over $40,000 and a rest fund of $30,000.

The Legistature of British Columbia, at its next session, will be asked to
grant incorporation to the Kalso City Electric Light and Power Co. Lid.
The Cumpany propose to crect and operate electnic works 1n and about
Kalso City, which is situated in the West Kootenay district.  The pro-
moters of the Company are S. H. Green, F. E. Coy and B. ‘H. Lee,

Action has been entered by the Dominion Government in the Exchequer
Court, to recover from the town of Port Arthur the sum of §1,506, duty on
266 tons of steel nails, used in the construction of the clectric strect railway
of that place. It was decided some time ago that mils for clectric street
railways should be classed as tramway mils and consequently should be
subject to duty.

The Hamilton City Council bas refused the request of the Hamilton,
Guelph and Beamsville Electric Railway Co, for 2 bonus of $50,000 to aid
the company in the consiruction of its line. It is undetstood that this de-
cision will also apply to the proposed Radial Electric Railway Co., and
the Guelph and Waterdown Company. The promoters of the Beamsville
road, when asking for the bonus, stated that the rozd would not be con-
structed without it

The attorney for the Toronto Street Railway Co., while in Detroit recent-
1y, stated that the company were perfecily satisfied with the arrangemente
with the city of Toronte. The gross receipts last year were upwards of
$800,000 and the receipts for next year are expected o exceed $1,000,000.
Last yrar the company paid 8 per cent. and $S00 per mile for single track
to the city. Should the reccipts next year exceed $1,000,000 the com-
pany will bave 10 pay 10 per cent. to the city.

A citizen of Toronto recently brought action for damages against the
Bell Telephone Co. for having cut branches off shade trees overhanging the

street in front of his premises.  The Company alleged that the branches in-
terfered wlth the use of the wires of the telephone system which they had
contracted with the city to maintain, ‘The Court of Appeal held that the
plaintift had no interest in or title to the trees growing in the street suflicient
to enable him to complain of the cutting.  The Court likewise hield that as
the branches overhanging the street, growing within the plaintifi's grounds,
were not a puisance and 1 no way interfered with the use of the highway,
the defendants had no right to cut them.

Some time ago the township of Etobicoke passed a by-law granting a
bonus of $20,000 to aid the construction of the Toronto and Mimico clec-
tric railway. ‘The by-law under which the bonus was granted provided for
the completion of the road by the 315t October, 1891,  The road was not
completed by that date, consequently the object of the by-law was lost by
default. It is said, however, that the promoters of the rilway are rather
pleased than otherwise at the way tlungs have turned out, as an appeal
had been taken from the decision of the courtsustaining the by-law, by par.
tics opposed to the payment of the bonus. Under present dircumstances
the company will escape the costs incident to this appeal, amounting to
about $759, and will shortly have the by-law again submitted and expect to
succeed in having it carried.

The conditions of the agreement which the city of London has just made
for the construction of an clectric street milway provide that the work of
building the track must be begun between Nov. 15, 1892, and March 15,
1893. Seven miles of the milway must be completed, and the clectric cars
running thereon within two years. At the end of 20 years the city may,
after six months’ notice, assume the ownership of the railway on payment of
its value, to be determined by arbitration. The company will pay yearly to
the city $100 per mile of single track and $200 per mile of double track, if
the gross recerpts of the railway are $60,000 a year. The company will also
pay on all gross receipts under §100,000, 57, , between $100,000 and $125,-
000, 5A7% . between $§125,000 and $150,000, 67, between $150,000 and

$175.000, 647, . between $175,000 and $200,000, 7%, , over $200,000, 8%,

QOne of thelarge expenses of a street railway electric power plant is that
arising from the burning out of the armatures of motors, which results
sooner or later, with almost every machine in service. To start a car re-
quires, of course, the expenditure of more electrical cnergy than is neces.
sary 1o keep one in motion. This excess of electrical energy, when applied
for the purpose of starting a car, has the eflect of severely shocking the
armature, which results in burning it out. Ths same efiect is shown in
stopping a car, as the sudden check in current, which must result, shocks
and burns the coil on the armature.  The force thusturned on for starting
varies greatly according to circumstances, and it might not be precisely the
same at any two times of the many which occur in a cowpleted trip. The
inertia, also, which is to be overcome by the motor, varics even more often
according to the 1dad, grade and state of soil ; while the discretion of the
driver, in turning on currenin proportion to his load, can never be count.
cd on with any degree of certainty. A mechamecal regulating clutch has
been brought out in Philadelphia, by which the machinery is started so
gradually that only one-fourth of the force is permitted to cnter the motor
at once which would enter without the application of the clutch , and, there-
fore, the burning out of an armature is an absolute impossibility. After a
car is in motion, it 1s claimed it can be stopped and started without in-
terfering with the clectrical energy or increasing it in the shghiest degree,
The motor runs continuously, but only works when the cluteh 1s thrown in
contact.

NOTES,

\When a hand-hole plate or flange joint is to be packed it is well to have
in mind the fact that it will require re-packing sometime, and do the work
with a duc regard for the future, 1t is th= zustom of many to cover plate
surfaces and both sides of the gzsket with 2 sticky mixture of white or red
lead and oil, the object being to fill all the cavities that may be in the won
that is not touched by the gasket, and in hardening prevent a lezk. The
lead well docs its work, but when from any reason it becones nccessary 10
break the joint and make it up anew, the convicton is forced upon the
mind that while white or red lead makes a staunch joint it also makes a
great deal of work in cleaning it for the new, as the lead cither dried or
burned fast, is very difficult to remove, requiring a scraper and a consider-
able amount of muscular energy. It is very scldom that such a paste is re-
quired—it scems advisable with hemp—and it is usually more a desidera-
tum 10 have the packing remove easily than to burn fast,

We dropped into the engine room of one who is glad to learn, says the
Boston Journal of Commerce. He was having trouble with an inspimtor,
and was the more troubled because the water line was fast disappearing,
and the **blamed thing was broken and wouldn't start.” It was no con-
solation that others had trouble with an inspimter before, and the sume
trouble, in fact, which was hardiy the fault of the inspirator. The inspira-
tor was fcd from a tank overthead. The walve on the wspimtor Ieaked,
from a bit of grit getting under its scat, so that the steam entering through
the suction-pipe into the tank rapidly converted the water therein to such a
temperature that condensation was rather out of the question,  The engi-
neer did not notice how hot the water was in his tank, but started and re:
started the inspirator as often as it broke.  All we could supgest was that
he close the valve from the suction-pipe of the inspirator to the tank, so no
more sicam could cnter, and hold the water-valve in the tank open until
enough water had run in to cool the whole down to a temperature where it
would drmaw, ard in future kecp steam out of the tank. In this way the
trouble was overcoine, and with cool water it worked nicely.
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A CONTRIBUTION TO THE THEORY OF THE TELEPHONE.

In the development of the Bell receiver, it was found in prac-
tice that a louder effect could be obtained by employing a
magnectized core instead of a plain soft iron core. This appears
to be at variance with ordinary experience, it being generally
supposed that for a maximum cffect, the core in clectro-magnets
should be of soft iron.

An explanation of this, which seems to be commonly received,
attributes the improved results to the diaphrugm of the recciver
being kept perminently in a taut condition, and being thus, for
some reason, in a better condition for taking up the vibrations
than when left relaxed.  However, no very clear ideas upon the
subject scem to be current.

For some time past Dr. F. T. Trouton has been experiment-
ing, with the object of clearing up this point, the result of
which is to almost entirely refer the improved effect, obtainable
by permanently magnetizing the core of the telephone, to the
fact that the mechanical force on the diaphragin or armature of
the clectro-magnct, is proportional to the square of magnetic
force. He points out that the variations in the force of the dia-
phragm, and consequently its aptitude of variations, will depend
on the permanent magnetization, as well as on its vibration pro-
duced by the currents passed through the telephone.  Or to look
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as it another way, it is important that, initially, the armatwe
have strong magnetic poles ready to be acted on by this varia-
tion. (This would suggest magnetized steel diaphragms for
louder cffects*)

Another advantageous result arising from permancntly mag-
netizing a soft iron core by the addition of a steel maenet, as in
a common arrangement of the telephone, probably is, that the
permeability of the soft iron is increased thereby ; so that the
magnetic force at the armawure, ansing from the current, is
graater than were the current to act on aninitially unmagnetized
core. This cffect is probably always unimportant compared with
the last.

The cffect here alluded to may perhaps be better understood
by reference to the well-known curves of magnaetization (fig. 1),
where it will be seen at once that equal small variations in the
magnetic force produce cffects in the magnetization dependent
in amount on the initial position on the curve.

An apparatus which Dr. Trouton found convenient in his in-
vestigation is shown in fig.2. It consisted of an ordinary tam-
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bourine, armed in the centre with a little picce of iron, which
thus could be made to vibrate by an altemnating current passed
through an clectro-magnetwith a softiron core, placed “telephone
wise,” close to the little picce of iron.  The core could be perma-
nently magnetized to the extent desired, cither by a current passed
through an additional ccil wound on for the purpose, ar by
bringing up in a line with the core a permanent magnet 10 a
valiable distance.

WVith such an apparatus it is easy to show the gain in sound
brought about by permancnily magnetizing the core of the
clectro-magnet.  For this purpose, an altemating current is
employed of insufficient intensity to affect the diaphragm much 5
one then brings up the permanent magnet o the position shown
in thefigure, upon which the sound is found to be immensely

improved. A similar result, of course, can be obtained by a
permanent current sent around the additional coil.

‘To distinguish between the parts of this improved cffect due,
respectively, to the: two cases mentioned above, one can cither
connect up the additional coil wound on the electro-magnet with
an electro-dynamometer or with a telephone. If the improved
action on bringing up the steel magnet were entirely due to the
second cause (namely, the fact that then the same current isable
to produce more lines of force in the iron than bLefore), the
deflection of the dynamometer, or the sound in the telephune,
would ‘increase in like proportion with the loudness of the
tambourine. The experiment proves that though there is
undoubtedly a slight increase in the number of lines of force,
shown by a shght increase in the deflection of the dynamometer,
the chief improvement is to be referred to the other cause.

Dr. Trouton made a similar experiment with the additional
coil wound on the armature instead of on the core. This was
effccted by taking a rather thicker picce of iron than that which
had been previously employ 2d for the arming of the daiphragm
of the tambourine. In connectirg up a telephone with a coil, it
could be arranged so as to have the sound from the telephone
and from the tambourine, with the steel magnet removed, of
cqual intensity ; then, ~a oringing up the magnet us before, the
sound of the tambourine is found to be far and away louder
than the telephone. .

Lest it might be thought that the increased effect could be due
to the diaphragim coming nearer to the electro-magnet, in con-
sequence of the attraction arising from the permanent magnet,
it may be mentioned that similar effects are produced on placing
the magnet on the opposite side to that shown in the diagram.
In this position, the diaphragm lies between the magnet and the
electro-magnet, and consequently tends to be drawn further
away from the magnet.

Dr. Trouton says that a somewhat curious effect is to be
observed with this apparatus on employing an intermittent
current instead of an alternating one.  With an alternating
current a continuous increase in sound is, of course, produced
indifferently by either pole of the permanent magnet, as it is
brought up from a distance to the position of contact with the
core. One pole effects, as before, a continuous increase in the
intensity of the sound as it is biought up from 2 distance to the
position af contact with the core ; but the other pole, at first, as
it 1s brought up, steadily diminishes what small amount of sound
the current alonc may be capable of producing ; reaching a
minimum the sound still begins to increase, and continues doing
so until the position of contict is arrived at. In this case the
permanent magnet s opposed, {that is, lics in the opposite
direction) to the magnetization produced in the soft iron by the
intermittent current.  The position of minimum sound evidently
is that in which the average permanent magnetization resulting
from the intermittent current is just neutralized by the perma-
nent magnet.  For,as we have seen already, a small change in
the magnetizing force applicd to an electro-magnet should
produce least mechanical force on the armature under such
circumstances.

In the current issuc of the Phrlosaphical Magasine, Dr.
Trouton deals with this subject under the title “ The Theory of
the use of a Permanently Magnetized Core in the Telephone”
Although we have made a very full abstract of this paper, our
readers will ind much more that is interesting in the original.
Towards the end of it is an account of some rough experiments
made by Dr. Trouton to obtain quantative results, and those
obtained agree with the theory as well as could be expected.—
London Electrical Revicw.

—

A section of the Alabama code authonzes the conschidation of manufac.
wring corporations.  The Supieme Court of the State held, in the case of
Beggs vs. Edison Electric Company, that clectric light companies are man-
ufacturing corporations within the meaning of this section.  The courtsaid
**When we take into consideration that the electneity now used and applied
in the ordinary business of lifc is cssentially the product of skill and labor,
we cae find no difficulty in reacking the conclusion that a corporation en-
gagsd in generating, storing. transmitting and selling such clectricity, to be
used for lighting purposes, is a manufacturing corporation. In reaching
this conclusion we arc not without precedent. The very point we have in
hand was ably considered in the casc of People vs. Wemple, 129 N. Y. 543,
In that casc the Court of Appeals of New York were unanimous in the
opinion that the clectric ight company was a manufacturing corporation,”
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ELECTRICAL LESSONS FOR STUDENTS.

THE first question invariably asked by a student is: * What
iselectricity? To this no more satisfactory answer can be given
than to the questions, what is heat, light, gravity, etc.?

If electricity, light and heat are not the same, they are very
closcly related. The question with us should be not what is
clectricity, but how best to apply it.

As we know how to obtain and apply artificial light and heat,
50 also do we know in a measure how to obtam and apply arti-
ficially produced electricity.

The simplest and most direct way to generate electucity is by
means of the voltaic cell or battery, but the method of generating
clectricity to operate devices coming more within the range of
our lessons is by the dynamo machine.

A voltaic cell consists of two metallic plates of different metals,
submerged in a solution which will very readily and rapidly
attack one plate without affecting the other.

By connecting a wire to exch of these electrodes and attaching
the free ends of the wires to a galvanometer, the indicating
needle thereof will instantly be deflected and show that a current
of electricity is passing through it.

A wvollaic cell is, then, an appliance for artificially producing
clectric energy from chemical action. The metal plates of the
battery are called the eleetrodes, the one attacked being the posi-
tive and the one not attacked the segative,

The battery solution or exciting fluid is called the electrolyte.
For powerful currents such as are required for light and power,
the solution is composed of some of the acids diluted more or
less with water. When the wires from the cell are joined
together, through the galvanometer, it is said that the ¢éraus? is
complete or closed, 7. e., that there is no break in the chain of
conductors. -

The cfreus? is said to be open when the chain is severed at
any point throughout its entire length. Simply connecting
together the battery wires without the galvanometer or other
device in cirewit would be called skort circuiting the battery.
The result of such short circuiting would result in the rapid de-
struction of the hattery.

By the opening and closing of the electrical circuit by means
of a suitable lever called a 4¢y, the telegraph operator transmits
his message. A short depression of this key will indicate at the
distant end of the telegraph line a do?, while a longer depression
will indicate a disk; these dots and dashes are grouped
together to represent the alphabet.

The galvanometer is an instrument for indicating the presence
of electricity. It is to the electrician what the mariner’s compass
is to the sailor. The galvanomcter, like most other clectrical
instruments, is exceedingly simple. It consists cssentially of- a
frecly suspended or pivoted maguelic needle around which is
wound a number of convolutions of fine fuswlated wire. Thede-
flection of the needle, with the same power, may be increased
by increasing the number of convolutions of wire. Instruction
for making a simple form of galvanometer will be given when
the subject is reached.

The galvanometer is simply an instrument empicyed to show
the presence of an electric current, or to show when electricity
is passing through the circuit of which it forms a part.

The circuit is the path over which the current flows. The
ordinary galvanometers are graduated simply in degrees, which
by themselves have no actual value. The galvanometer in all
its various forms consists of a coil of inswlated wire having a
maguetic needle freely pivoted or supported within, and so that
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wher 2 current passes through the wire it will have the greatest
cffect upon the needle.  The best results are obtained when the
coil and magnct are close, and when cach convolution of the
coil lies in a planc perpendicular to the needle.

The magnets of the class of galvanometers called Detectors,
arc pivoted in a vertical plance having one end made slightly
heavier than the other, so that it hangs with the pointer per-
pendicular. A current passing through the hollow coil will

cause the needle to be deflected to the right or left, accarding to
the direction of the flow.

The principle of constiuction of the galvanometer may be
understood better by refeience to Fig. 1, in which N S repre-
sents the freely pivoted needle, and A B C the connectors (0 an
insulated wire which surrounds it.  When the two wires from a
battery are conducted to A and B, the current will {low only
through the upper wire and the magnetic needle will be deflect-
cd only slightly. On removing the battery wire from A and
connecting it with B, and the other battery wire from I and
connecting it with C, the current will flow through the lower wire
only, and unde: like conditions the action on the needie will be
the same, so that when the current passes in the same direction
the action is the same through the upper or lower wire, On re-
moving the battery wire from BB and connecting it with C, the
deflection of the needle will be considerably increased, as the
wire below will exert a like influence on the needie and in the
same direction us the wire above, and the defiection of the
needle will thereby be increased ; and so on, will the deflection
ot the needle be increased for each and cvery additional turn
of the wire forming the hollow coil which sutrounds it.

By connecting one battery wire to both A and C, and the
other battery wire to B, we will, so long as the wire above and
below the needle are equal, obtain no deflection. The reason for
this is that the current is divided equally between the two wires
and the influence of one wire on the ncedle is counteracted by the
influence of the other, which is reverseds Galvanometers con-
structed on this principle are called differential. By increasing,
decreasing, or in any way altering the iesistance of one of the
wires only, we again get a deflection. This fact is taken advan-
tage of and will be fully explained when dealing with the con-
struction of the apparatus for testing.

<« The needle tends, at all times, on the passage of the electric
current through the wire, to set itself at right angles to the wire,
and this it does in proportion to the number of turns of the wire
and the strength of the current.

If we reverse the position of the battery wires by connecting
the one removed from A to C and the one removed from C to A,
we shall also reverse the direction of the deflection of the needle,
and this action will be duc to the change made in the direction
of the passage of the current.

The current in passing through the hollow coil of the wire,
produces in the space surrounding it a magwnetic field. 1t is this
temporary magnetic field which acts upon the permanently mag-
netic needle and causes it to be deflected.

From the above you have learned that a current passing
through a fixed wire which is supported parallel to a magnetic
needle, will cause the needle to be deflected or to take up a
position at right angles thereto, in proportion to the strength of
“the current flowing, and that by increasing the number of wires
or convolutions of the insulated wirc around a frecly pivoted
magnetic necedle, it will; with the same current, likewise increase
the deflection of the needle.

We have learned also that the clectric current, as it flows
through the insulated wire, causes each turn, half tum or com-
plete convolution, to act for the time being as though it were
itself a magnet, and that the space around the wire thus in-
fluenced is called the magnetic field. Further, that when a
freely suspended magnetic needle is at rest it will have its ends
directed to the North and South pole of the globe, and that
when thus influenced it is said that the action is duc io the
carth’s magnetism.

In all horizontal forms of galvanometers, before the current is
allowed to pass for taking a reading, it 1s necessary to place the
instrument so that the needle comes to rest at zero under the
influence of the earth’s magnetism. The defiection of the needle
caused by the passage of the current will determine its strength,

The word goles is, in general, applied to the ends of magnets,
to the ends of batteries, to the terminals or ends of the armatures
on dynamo wmichines, clectric motors, ctc.

It is a fact no doubt well known to all our readers that one
Pole of a magnet will repel the like gole of another magnet, and
that unlike poles will attract each other : and that the cxpres-
sion poles is generally understood as meaning the ends of mag-
nets, batteries, cte.

The poles of an artificial magnet are generally designed to be
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at thoir ends, but they me always a little distance therefrom.
They are disunguished one from the other by calling onc the
South and the other the North pole. The poles of a battery, as
before stated, are its ends. ‘The terminating plates o electrodes
m a battery composed of A number of voltaic cells are distin-
guished onc from the other by calling one the negative, the
other the pos: tive pole. . ..

‘The negative terminating plate or clectrade is the positive
pole, while the positive terminating plate or clectrode is the
negative (Yolc of a battery. The above should be very firmly
impressed on the memory, as this apparent concradiction is a
cotnmon source of trouble.

Speaking generally, we may say that the volf-mefer and the
ampere-meler are sinply galvanometers which have their coils
especially wound and their dial faces carefully graduated and
marked, so that the volts or amperes in a circuit of which they
are it part, can be read directly as the weight on a pair of scales
or as the pressure on a steam gauge.

A wolt is the unit of electro-motive force, and it is_symbolized
by E. Itis cquivalent to the difference of potential between
two points, or it is that force which will maintain a circuit of one
ampere in a wire having a resistance of one ohm.

The volt-meter is, then, an instrument for measuring the
clectro-motive force or the E M I' as usually wntten, which is
expressed in volls.

The E M F is the force which moves clectnaty. It 1s some-
times called clectrie pressure, difference of potenual, electrnic
force and potential.  ‘The only difference between electromotive
force and potential is that the former relates to the conduciive
while the Iatter relates to the fnductive circuits. The clectro-
motive force expresses to the clectrician what stcam 1 a boiler
does to the engineer.

The ohnt is the sriit of resistance and is symbolized by R.  One
ohm is the resistance through which one ampere of current will
flow when driven by a pressure of one volt of E M F. .

Electrical resistance is the opposing force to electro-motive
force : Resistance to electricity exists more or less in cvery
clectrical circuit, just as resistance exists in water pipes to the
flow of water through them. The metals are the best comductors
of electricity because they offer, compared with other metals,
less resistance to the passage of the current. A good conductor
renders the same sort of service to the clecirician as the large
water pipes do to the engincer.

The greater the E M F in proportion to the resistance of a
citcuit the greater will be the strength of the current, and vice
versa. The greater the resistance of a circuit the less will be
the current stiength.  Thus by doubling a given conductor, the
strength of the current will be doubled.

The ampere is the unit of current per second. It is sym-
bolized in formula by C and s that quantty of clectricity which
flows per second through a resistance of onc obm, at a pressure
of one volt of electro-motive force. The ampere-meter 1s, then,
an instrument emploved for measuring this current strength, or
the intensity of the current in amperes.

The current strength is always directly proportional to the
clectro-motive force. It becomes proportionately less as the
resistance of the circuit becomes greater. When an electro-
motive force of one volt drives a cuirent through a resistance of
one ohm, that current is said to have an intensity of one ampere.

The fact that clectro-motive force and resistance bear a rela-
tion onc to the other was discovered by “Ohm™ who pro-
pounded the 1aw of clectricity in motion, which now guides the
clectrician in his calculation.  Knowing the current strength and
the rate at which the E M F puts it in action, we can readily find
the work done, as by multiplying the volts and the amperes we
obtain the energy in watts.

The wcaft is the unit of eneryy or power and 15 equal to about
1 746 of a mechanical horse-power.  \With a constant resistance
the current is proportional to the clectro-muuve foree with the
same difference o(l potential and it is halved by doubling the
resistance  In other words, if we, with a given potential, et an
unit of current over a_wire one mile long, we get but half this
unit of current over the same conductor when it is increased wn
length to two miles.

Ohm’s law expresses the above thus: “C,” current strength,
“E,” electroamotive force ; “ R,” resistance.

E
C=—orE=CxR
R

The current 1 amperes may be found by dividing the E M F
in volts by the resistance in ohms.

To find the clectro-motive force in volts of a chicuit, it s
simply necessary to_multiply the current in amperes by the
resistance in ohms.  The resistance of a circuit may be found
by dividing the clectro-motive force in volts by the carrent wn
amperes.

The colonbe 1s the unst of quantify and 1t 1s symbolized by Q.
1t is that quantity of clectacity which 1s given by one ampere in
onc second.

The next most important cffect for us to study s the action of
the clectric current on a bar of soft iron enclosed within a coil
of insulated wire in place of the permanently magnctized steel
needle we have been dealing wath.

Such an armangement is called an esectro anagaes.  The soft

iron is called the core and the coil of insulated wire surrounding
1t the Lels,

A current of electricity passed through the heli will act upon

the soft 1ron core within as it did upon the permanently mag-
netzed necdle of the galvanometer.  In this instance, however,
the 1ron cotes are converted into a powerful electro magnet, one
free end of which is said to have North and the other free end
South polarity.
. The nearer the coils of wire forming the helix are to the soft
iron core the greater will be the magnetic effect in the iron when
the circuit is completed. A piece of Norway or Swedish iron
placed with 2 coil of wire will, when a current is passed through
the coil, become magnetized in proportion to the number of
turns of wire around the iron, in proportion to the strength of
the cunient passing through the coils, and in propoition to the
distance between the coils of wire forming the helix and the
core.

If we place a bar of soft iron in a helix of insulated wire, the
ends of which are connected in circuit with a voltaic battery and
a key for opening and closing the circuit, we may energize
this core at will by simply depressing the key so as to close the
circuit. This is the principle of the electric bell and the Morse
and other telegraphic instruments. It will readily be understood
that the closing of the ciscuit by depressing the key will act
upon the won core so as to make it a magnet, but only for the
time during which the circuit remains closed. On arresting the
flow of the current by releasing the key, the magnetic effeet in
the iron core is also arrested.

The softest iron and the best should alone be selected for the
cores of electro magnets, for the reason that goed, soft iron
immediately parts with its magnetism when the influence of the
current is removed by opening the circuit. \Whereas hard iron
or steel will retain magnetism in proportion to their haidness
and consequently will respond to the action of the current pro-
portionately slower.

The quality of the iron for the cores, armatures or field
magnets of electrical machines is one of the most important
points to be considered in their construction.

Of course work is done in energizing this picce of iron so as
to make it an electro-magnet capable of sustaining a consider-
able weight.

It may be a question with some as to what the source of this
energy 15.  When the current from a battery is emyloyed the
energy to do the work is so far primarily due to the chemical
cnergy in the cells which on-being converted ints electric energy,
act upon the iron so as to cause it 1o develop energy in the form
of magnetism.

When a steam engine is used to drive a dynamo machine to
generate electricity the coal burmed is so far the source of
energy.

It should be remembered that in every transporiation of one
form of e¢nergy into another there is a very considerable loss,
therefore the more direct the means of producing and utilizing
the current the less will be the loss. A great part of the energy
expended in producing the electric-magnetic energy in the soft
iron, will, if the core be removed, be expended in heating the
wire. The chemical cnergy of the battery will likewise be
expended in producing heat energy in the wire of an helix.

This heating effect will be dealt with presently as fully as
space will permit.  The heating efféctis proportionately less as
other work done by the current is proportionately greater.

We have stated that the effect of temporarnily closing the
clectnic oircut through the hehix s to temporarily magnetize the
soft 17on core. 'We may say that the effect of closing a voltaic
battery circuit through an clectro-magnet is to convert the
chemical action developed in the batterv into magnetic energy
developed in the soft aron core of the clectro-magnet.  If the
core is removed from the hehx the same amount of work is still
done, but it shows utself.in a diffierent way. In this instance the
chemical energy developed in the battery would appear in the
helix and connecting wire as heat energy.

Iron is the only metal which can be practically employed for
clectro-magnets, aithough nickel is acted on in like manner by
the current, but in a much slighter degrec a-.d at much greater
cost. The object of insulating the wire of the helix is to compel
the current to tiavel from one end of the wire to the other.

If the wire actually touched, s.e., made metallic contact at any
two points between the ends, the greater part of the current
would pass at the point of contact, instead of passing around the
convolution of the loop, which would be intermediate in the wire
and between the points of contact.

. Thus you will understand the necessity for perfect insulation
n clectnc wires.

The current will at all times take the path of least resistance,

and rather than go round the coils it will jump across if the
insulation is not sufiiciently good.
. Fig. 1 represents a straight clectro-magnet.  This, if bent at
its centre so that its poles approached each other, would then be
called 2 horse-shoe.  The horse-shoe form of clectro magnet is
considered the best, and in this form it is used n the principal
clectncal devices,

Iron, then, is employed because in a remarkable degree it has
the property of acquiring and losing magnetism very rapidly.

We have leamed that an clectro-magnet immediately acquires
magnetism when a current of electricity is passed thiough the
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wire encircling the core, and that immediately on the cessation
of the flow of electricity it almost as readily loses its magnetism,
It will readily be understood from Fig. 1 that the closing of the
circuit by depressing the Key K will allow the current to flow
through the wire around the core and make it a magnet, but
only for the time during which the key is depressed and the
circmit remawms closed.  On arresting the flow of the current by
releasing the key, the magnetic cffect in the iron core is at the
same instant also arrested. ‘The softest and the best iron only
should be used for the purpose for the reason that cores of
clectro-maguets composed of good, soft iron retain but little
magnetism when the influence of the current is removed by
opening the circuit, whereas, if made of cast or an inferior
quality of iron the magnetism is retained and the action is
sluggish.

Fig. 2 diagrammatically represents an electro-magnet of a form
very gencrally employed for telegraph instruments, electric bells,
cte. N and S are simply pieces of round Norway iron screwed
by means of an iron screw, or riveted with an iron rivet 1n the
pf;ue 1. )

It is of the utmost importance that the cores of iron make
surface and solid contact with the non yoke piece B.

C is a simple spring contact key for temporarily closing the
clectrical circuit when depressed, normally it leaves the circuit
open. By depressing the key until it comes in contact with the
anvil O, the current will flow from the battery thiough the key,

N

Battery

out by the anvil O, through the helix surrounding N 5, to the
metal frame along which it travels to the armature A, out by the
spring to S and back to the battery at the opposite pole to that
from which it entered. The effect of the depression of the key
is then to magnetize N S, which attracts the soft ivon armature
A until the ball at its fiee end strikes the gong. The instant
the hammer strikes the gong the spring will be drawn out of
contact with the screw C, and the circuit will be again open for
an instant and until the spring and screw C come again in con-
tact. N S will lose their maguetism on the opening of the
circuit, and the armature will instantly be carried back by the
tension of the spring, and the cufrent will again be established
and so on, ciusing the armatuze to vibrate and the hammer to
strike the gong at cach vibration. This is the principle upon
which all vibrating bells are constructed.

There is very hittle difference between the action, etc., of an
clectric bell and the Aorse telegraph instruments. If; for
instance, we remove the long spring P from the bell armature A,
so that the armature plays between the studs C and H, and if
we also remove the wire from C and connect it with the end of
the helix on §, we then have a simple Morse telegraph stru.
ment, which may be rcad by the sound of the armature beating
against the studs.

If we substitute a stylus for the hammerat the end of armature

and cause a ribbon of paper to travel above, but within striking
distance thereof, we then have a Morse recording telegraph
instrument.
. We have already stated that dynamo machines ate divided
into twe classes, viz.. a¥ernafing current machines which, as
their name implics, supply only alternating currents, and dsrect
current machines, which genemte a current always flowing in
one divection. Each machine can use cither permanent or
clectro-magnetic fields.

By the difference of the winding and arrangement of the
wires, these two classes, 7.¢., alternating and direct current
machines, are again, to meet special arrangements, divided into

what are termed serdes and shun? wound machines and different
combinations thereof,

The series machines give a constant current with a varymng
clectro-motive force, while the shunt wound maclunes give a
varying current and a constant clectro-motive force, one bemng
the opposite to the other.

Then, again, there are self-exciting and separately-exciting
machines, which may be cither shunt or series wound, sufficient
magnetism is always retained in the field magnets to feebly act
from the start on the armature, which, as its speed of rotation is
increased, cuts more Zines of force, and in proportion thereto,
generates a stronger current, which, passing through the ficld
magnet coils in the proper direction, incieases the strength of
the field magnets, which again in turn so influences or acts upon
the armature that it gives out a proportionately increased amount
of electric energy. The self-exciung machine would appear to
be an electric accummulator. A separately-excited machine is
used with alternating current machines unless the latter have a
permanently magnetized field.

The exciter is generally a small dynamo, or it may be a vol-
taic battery, placed in circuit with the ficld magnet only ; its
office being to magnetize the field to sefuration. The com-
mutator on an alternating generator, or maching, is required to
convert the alternating impulses into a direct flowing current.
Such convertion is sometimes necessary, but whenever resorted
to it is attended at all times with a considerable loss of cnergy.

The alternating machines are more simple in construction and
have the advantage of furnishing a higher E.M.F. at less cost
than a direct current dynamo machine. They can also be
advantageously employed for supplying incandescent Jamps,
especially on long circuits.  For supplying arc electric lights,
the direct current machines are best, as they are made simpleto

manipulate. They can be used for both arc and incandescent
lamps, driving motors or electro-plating, etc., whereas, to do
more than to light incandescent lamps the altemating machines
have to be furnished with special appliances which increase the
cost and the complications.

We would recommend our readers, whose intention it is to
build a dynamo wachine for their own use, to build it on the
Siemens pattern, as this is a simple machine to construct and
will, to the amateur, give greater satisfaction than any other.

We may have something more to say regarding the converters
and the special apparatus above alluded to.  Although the forms
of field magnets may differ so much in outward form, the same
principles underlie all, as the object of the manufacturer is to
construct 2 machine which will concentrate the greatest number
of lines of force on each successive coil of the annature.

The different designs of armatures, although not so numercus
as the different designs of field magnets, are far too numerous
for us to attempt to describe here. We will, therefore, confine
ourselves to two or three of the most simple and generally
approved types, commencing with the Siemens and Gramme,
which are among the oldest. It would be safe to say that nine-
tenths of all the dynamos on the market are simply modifications
of onc or the other of these.

Fig. 1 shows alongitudinal view of the Siemens armature, N S
representing the poles, W the wire, A the driving wheel, B the
commutator, and C the shaft.

Fig. 2 represents a cross section of the armature, and Fig. 3a
cross section of the commutator, with the brushes D D resting
thercon. :

Fig. 4 shows a Siemens armature revolving between the poles
of the ficld magnets. Thethin lines represent the circuit or path
the current traverses to make it a series-shunt or separately-
excited machine. The heavy lines show the complete circuit
and winding of the shunt system, and the dotted hines show the
circuit of separately-excited ficld magnets, with winding and
circuit complete.—Scientific Machinist.

LEGAL DECISIONS.

TELEGRAPHIC CORRESPONDENCE, AGENCY.—According to
the decision of the Supreme Court of Minnesota, in the case of
Magic 7. Herman et al,, where one commences a correspondence
with another by telegraph he makes the telegraph company his
agent for the transmission and delivery of his communication,
and the transcribed message actually delivered is primary
evidence, and if lost ot destroyed its contents my be proved by
parol.
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FLUES IN BOILERS.

A boile- shell, with the pressure acting on 1t from within, is
in a state of stable equilibrium ; for if any small deformation is
produced in it, for any cause, the pressure tends to remove the
deformation and restore the boiler to the form of a true cylin-
der. A flue, however, with the pressure on the outside, is in
a state of unstable equilibrium, for the pressute tends to mag-
nify all deformitions and to cause the flue to depart more
widely from the cylindrical form. Inother words, pressure tends
to keep tha shell of & boiler in its strongest shape, and tends
to force a flue into its weakest shape.  Flues, therefore, are
clements of weakness in a boiler, and it is particularly important
that proper attention be paid to them,

The U. 8 Treasury rules for finding the strength of lap-
welded flues are as follows (sce  Amended Steamboat Rules
and Regulations for 1891):  If the diameter of the flue is not
less than 7 inches, and not more than 106 inches, and the
length not ovet 18 feet, multiply the thickness of the fluc, in

a good substantial wrought-ivon ring between each joint; and
no such ring shall have a thickness of less than half an inch nor
a width of less than two (2) inches.” The steam pressure allow-
able on such flues is to be determined by the same rule as that
given above for the smaller flues, exeept that in the place of the
constant number 4,400 that is given above, we must use the con-
stant number 2,840.

In the Amended Steamboat Rules and Regulations for 1892
there appears the following modification for the rule given above
as applying to kap-riveted flues not over 16 inches in diamcter :
* But when such flues are used under a pressure of over 6o
pounds and less than 120 pounds to the square nch, they may
be made in sections of not over 3 feet in length and connected
in the manner prescribed for sections 3 feet in length, and all lap-
welded flues and tubes using 120 pounds of steam, and under,
shall have a thickness of material of not less than the standard
thickuess. The following shall be the standard thickness of lap-
welded flues and tubes from 1 to 36 inches in dimuneter using
steam under 120 pounds to the square inch :

Quiside Jou: Qutside |.py.: Quiside | oy Outside | ...
Diameter. Thickness Diameter, Thickness Diameter, Ihickness Diameter, Thickness
v oin. 072 in. 2% in, 209 in. sin, .148 in. 12in. .229 in,
1y .072 3 .109 6 .165 13 238
1% .083 3X .120 7 165 14 .248
1Y 095 3% .120 8 165 15 . +259
2 095 ki J120 9 .180 16 .270
Y .0Q3§ 4 134 10 .203
24 .109 4% 134 3¢ 220

.
116, 1.—THE ADAMSON RING.

inches, by the constant number 4,400, and divide the product by
the radius of the fluc in inches. The quotient will be the
pressure allowable. “For cvery foot or fraction thereof over
18 feet, deduct 3 pounds per square inch from the pressure
allowable on an 18-foot flue; or, add .01 of an inch to the thick-
ness of mateiial requived for a fluc 18 feet in length for every
three feet or fraction thercof over 18 feet”  The thickness of
such a flue as is described above is to be determined by the
followingrule : Multiply the radius of flue in inches by the
pressure per square inch that it is desired to carry, and divide
the product by the constant number 4,400. The quotient is the
required thickness, in inches. “The thickness of lap-welded
flues, however, shall in no case be Zess than the diameter of the
flue multiplied by .022.”

It is further provided by the Treasury department that ¢ Lap-
welded flues 7 inches, and not over 16 inches in diameter, shall
be made in lengths of not over three (3) feet and fitted one into
the other and substantially niveted ; or in licu thereof corrugated

FiG. 2.="T.IxoN RING.

to a depth of not less than thieefourths of an inch outwardly
and at a distance of not over three feet between such conuga-
tons : Provided, such corrugations are made without in any
manner reducing the thickness of the watenal in the flue at the
pomnts of corrugation to less than the least thickness of the ma-
terial in the body of the flue, or that such flues are made in sec-
tions of not over three (3) feet in length, and flanged to a width
of not less than two (2) inches, and riveted substantially together
with a wrought iron ring (sce the cut of the Adamson ring), hav-
ing a thickness of matenal of not less than the thickness of ma-
terial in the flues, and a width of not less than two (2) inches
riveted between such flanges.”

Flues whose diameter s more than 16 inches and less than 40
inches are separately considered.  Of such flues it 1s required
that they *“shall be made in lengths of not over three (3) fect,
fitted onc into the other and substantially riveted ; or flanged to
« depth of not less than two (2, inches and riveted together with

Although the foregoing tegulations of the Treasury depart-*
ment relate to lap-welded flues, they would doubtless be also
applied to rolled flues when used in the marine service, notwith-
standing the fact that the rolled flue is somewhat stronger, on
account of its more perfectly cylindncal shape. Rolled flues are
used in land boilers to some extent in this country, and very
generally in England and other patts of Europe.  Until recent
years it was not found practicable to roll them in lengths of
more than three feet or so, and where they were fitted together®
at the ends, and riveted, the double thickness of metal at the
joint served as a sort of stiffening ring, and unless the pressure
to be carried was high, engineers did not consider it necessary
to provide additional rings {or sccuring the necessary stiffness
and resistance to collapse.

The method of joining the sections of the flues that is referred
to in the Treasury rules above givenis illustrated in Fig. 1, which
shows what is technically known asthe “Adamson ring,” from
its having been first introduced by Mr. Adamson, in 1851. The
ends of the section are flanged outward, as shown, and are se-
curely 1iveted together with a ring of wrought-iron or steel
between. This ring, which should be not less than half an inch
thick and not less than two inches wide, is caulked on the outer
side of the joint, and if the flue is large enough tc admit of it, it
is also caulked on the inside, as indicated in the cut. One of
the important features of this joint is that both the flanges and
the rivets are entirely protected by water. There is also no
thickening of the flue by overlapping pieces, so that the joint is
not likely to bum out. Mr. Adamson has submitted these
flanged joints to severeexperimental tests, which they withstood
remarkably well. The only scrious objection that has been
urged against them is, that in case one of the segments of the
flue should burn out, either on account of scale or for any other
reason, it could not be replaced without remeving the head of
the boiler. This objection does not seemto us to have any great
weight, because in many cases the fluc comes so close to the
shell that it is almost impossible to do a satisfactory job of nivet-
ing or any kind of a joint, without removing the flue from
the boiler ; and if there are projections of any sort upon 1, it
will be necessary, in removing the flue, to take out one of the
heads.

Fig. 2 shows a method of uniting the parts of a buiit-up flue,
which may be used with advantage in some cases, though we
should prefer the Adamson joint shown in Fig. 1.  Fig. 2 shows
a ring of T-shaped wrought-iron wh.ch is preferably made in
one picce and shrunk on the ends of the segments to be united ;
though it may be made n halves, if necessary, the two parts
being riveted fimuly together when in position, by running straps
along the web of the flange on both sides near the joint, and
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riveting through both straps and the web., \When the flue is
large enough to adit of it, the joint should be caulked both in-
side and out, as indicated in the cut. If the flue is too smali for
this, there is no necessity of having the abutting ends of the flue
as far apart as they are shown in the cut,  T-shaped wrought-
iron rings, similar to that shown in the figure, and inade in
* halves, are sometimes riveted directly to the flue, midway be-
tween the joints, when the flue, cither through age, through in-
creasc of pressure or through faulty design, requires more stif-
fening than the builder has given it.  Rings of angle-iron are
also used for this putposc.
Fig. 3 shows a ring of steel, hoop-shaped in section, which is
sometimes used in Luilding up flues in the place of the T-iron

Fi1G. 3.—STeEL Hoow.

ring illustrated in Fig. 2. The advantage claimed for this form
of jointis that it has a certam amount of elasticity, and that it
yiclds sufficiently to prevent any very severe strain from unequal
expansion and contraction in the flue and boiler. This form of
ring should be made in one picce and be shrunk on, and then
riveted. It should be caulked on the outside, and on the inside
also, if the flue is large enough to admit of i.

At the present time, flues are rolled of all lengths up to 18
feet. Ifa longer boiler is required 21 feet long for example, it
is customary to use a rolled flue 18 fect long, pieced out with an
additional section three feet in. length. The joint where the
flue scctions come together yives stifiness enough, ordinarily, to
prevent the collapse of the shorter segment ; but the long sec-
tion should be supported by some additional means. Rings of
angle-tron, or T-iron, like that shown in Fig. 2 may be riveted
around the flue at intervals of from 3 to 5 feet, to give the neces-
sary stiffness, or the device shown in figures 4 and 5 may be

gineer of the National Boiler Insurance Company, with regard
to them, as he is thoroughly familiar with the best English prac-
tice. “The angle-iron,” he says, “should not be less than 3 in.
X 3in. x9-16in. The ferrules between the hoop and the plate
should be about one inch thick, [£ e, one inch long), and the
rivets should be spaced about six inches apart.  With the ex-
ception of the part that requires riveting over, the rivet should
be as cool as possible when it is inscrted, as otherwise the
excessive contraction in so long a rivet will be likely to induce
such a strain as to fracture the head. The ferrules should
fit tightly between the hoop and the flue, and the rivets should
fill the ferrules”” These rings are made in halves, as explained
above, and the ends of the halves are made to butt together
and are secured by securely riveting a double strap to the web
of the ring where the joint comes, in the manner indicated in the
cuts.

Mr. Miller does not recommend this form of ring for new
boilers, nor do we, unless there is some special reason for it.
It is often serviceable, however, when the flues of a boiler were
originally made too weak for the pressure it is desired to carry.
For new work we strongly recommend Mr. Adamson's joint,
shown in Fig. 1, or the steel hoop shown in Fig. 3. A few years
ago a ferry boat plying about New York City was built with
rings of this sort around her flues, except that in place of the
angle-iron shown in Figs. 4 and 5, half round iron 2% inches
wide and 1} inches high was used. The rings were placed
along the flues at intervals of about twenty inches, and the rivets
were spaced 8 inches apart. This stiffening proved insufficient,
and a vast amount of trouble resulted. In our opinion the rings
used in this casc were much too small, and were weak in shape.
The flue was 36 inches in diameter, and in this form no strength-
ening ning was to be used at all, a heavy ring of angle-iron
should have been employed in the place of the weak, half-round
strips.  1f we remember rightly, the trouble was removed by the
substitution of corrugated flues for the plain ones.

It may be well to say in this place that we do not approve of
flue boilers.as a general rule.  There secems to bLe no especial
advantage in them and they are inherently weaker than the
tubular form. We belicve that greater safety and cconomy,
and more general satisfaction, can be had from tubular boilers
than from any other form. Flue boilers are used in some parts
of the country in sawmills, where refuse is burned for fuel ; and
we have known the owners of these mills 10
object to tubular boilers because they were

cconomical. It was necessary, they said, 1o
burn all their refuse, and if the boiler wouldn’t
do it, it was necessary to have sepatate far-
naces constructed for the purpose. Nowa-
days, when all things are put to use and the
word “waste” is nearly obsolete, we scldom
hear this objection urged.

There are other points that should be men-
tioned in connection with flues, and we shall
return to the subject in a later issue.—Z/e
Locomotive.

adopted. There is some liability to overheating when the angle-
iron 1s riveted directly to the flue, yet this 1s often done without
giving rise to any such trouble. The ring shown in Figs. 4 and
5 seems superior to the plain ring, however, because water can
circulate freely between the rivets, cooling both the rivets and
the flue, and greatly lessening the likelihood of overheating. It
cousists of a ring of angle-iron or U-iron made in halves, with
the ends riveted together in a double-strap, as indicated in the
cuts. There is a free space of about one inch between the ring
and the flue, all around, and the two are kept apart by thimbles
that are spaced 5 or 6 inches apart. The ning and the flue are
secured to onc another by rivets which pass through the thim-
bles, as shown, and are headed over inside of the flue and out-
side of the angle-iron or U-iron. These rings are used in Eng-
land much more than in this country, because flue boilers are
much more common there than here. It will be interesting,
therefore, t6 quote the opinion of*Mr. Henry Miller, Chief En-

FIG3. 4 AND 5.—RING OF ANGLE-IRON, wi1TH THIMBLES,

EXTERSION OF THE BELL TELEPHONE
SYSTEM.

THE trunk lines of the Bell Telephone sys-
tem were largely extended in Ontario during
the last year, and greater extensions and impicvements are pro-
jected for the coming year. New metallic through wires and
wires for way stations are to be erected from Toronto to Barrie,
Orangeville, London via Guelph and Stratford ; from Chatham

to Windsor, and from Hamilton to Niagara Falls, to complete
the line from Detroit and Windsor through London and Hamil-
ton to Niagara Falls and Buffalo,and thence to all points in New
York and the adjacent States ; also from Port Hope to Kingston,
to put that city, with Bellevilleand the ncighboring towns,in com-
munication with subscribers in Toronto and points farther west.

The new pole routes will all be of the most substantial con-
struction, and the wires of copper and doubled in all cases, so
that the annoying effects of induction from electric railway and
clectric light currents will be done away with and the company
able to offer to its subscribers who have metallic circuits to their
exchanges perfectly silent lines.

The Bell Telephone Company at Buffalo, with its numerous
connecting lines, will meet“the Canadian company at the Falls,
thus preparing the means for conversauon between Toronto
and New York and other American cities,
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TRADE NOTES.

Messrs. Batber & Bates, of Meaford, are supplying a 24 inch Turbine
water wheel to the Preston Electric Light Co,

The Reliance Electaic MIg. Co., of Waterford, Ont., report having sold
a 150 h. p, genenitor for power plant at St Cathannes ; also to Cook &
Son, of the same city, twae2§ . p. and one 1o h, p. motor.

Messrs, I, E. Dixon & Co., Toronto, have just finished the manufacture
of two belts for the Toronto Electnie Light Co,, the combined length of
which fs about 260 feet.  “The width of each belt is 33 inches.

The Royal Electric Co, report the following sales for November .—Gra-
venhurst Electric Light Co., Gravenhurst, Ont., 135 light arc dynamo, lamps
and wire . Victona Electne Light Co., Lindsay, Ont., 35 hight are dynamo,
lamps and wire, 7oo hight alternatur, lamps and wire, Standard Electnic
Co., Utinwa, Unt., 5,000 light alternator and transformers , Sherbrooke
Gas Co., Sherbrooke, Que,, 650 hight alternator and uansformers ; Quebec
and Lewis Electnic JLight Co., Quebee, Que., 2,000 light alternator and
transformers , ‘Tooke Bros., Montreal, Que,, 350 light incandescent, dyna-
mo and lanips ; E. Ives & Co., Conticooke, Que., 650 light alternator and
transformers ;. St. .Johns Electric Co., St. Johns, Nfld., 50 light arc dyna-
mo and lamps ; Consolidated Electric Company, St. John, N, B., 125 h, p.
gencrator for direct railway ; Hamilton Electric Light and Power Co.,
Hamilton, Ont., 1,500 light alternator, 125 h. .p, generator for power pur-
poses, so light arc dynamos; ‘Toronto Railway Co., Toronto, Ont., 6
h. p.. 500 volt motor; also a number of small motors and 1solated incan-
descent plants.  Up to date the company have equinped 3 <ars for the
Montreal Street Railway, with two 25 h.p. motors cach, ana have 14 more
equipmients ready io muunt, a portion of wh <h gu to Winnipeg and Tor-
onto.

For about two years past the Toronto and Richmond Hill Sircet Raliway
Co. have been making preparations to construct an clectric milway to
Richmond Hill. The County Council, at its scssion a few days ago, grant-

franchise to the Metopolitau Electric Railway Co. to extend their
iines over the same route, but were resirained by an injunction.

ROBIN & SADLER

(Gt Pel Fen
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THE TELEGRAPH WIRE.

Thar'’s many a little tengic tale

Is spun un th’ thrummin' wire ,
Thar's many a sob, an® thar's many & song

Is sung to the hum o' th' wire,
\We know by th' hum and th' thrum overhead
Thar's some un is born er thar's some un is dead,
As the news like th' lightnin®, click ! is sped

On th' telegraphic wire.

Thar s somethin about th yaller note
Thet th' sighin’ wires sead,
Ihet makes & man s heart sneak up in's throat
Till he s torn the mucilaged end,
Fer meybe 1t tells ye ye re cich fer i,
An meybe it tells ye yo've lost o wife.
Thar's the hummin’ 0° peace an’ th* thrumnun' o” strife
On ' telegraphic wire, .

Each click! click! click ! strikes a note in the heart
That ether'll cord er jar;
It is esther a salve to soothe a smart
Er a probe to scratch a scar,
1t mey be th' honey th' busy bee sips,
1t mey be th' poison from waspish lips,
Thet is dropped from th' agent's finger ups
On th' telegraphic wire.

“J Kosn* i Wiunipeg Free £ress.

.Q.

OUR MAKE OF

STEAM PUMPS

ARE THOROUGHLY RELIABLE.

NORTHEY MFG. Go.

(LIMITED)

TORONTO.

LAKE GIRARD SYSTEM OF MINES.

Lake Girard Mine. -

Nellie and Blanche Mines. =

The Horseshoe Mine.

CONTROLLING 2,500° ACRESICHOICEST MICA LAND.
The LARGEST USERS in the United States are among our EARLIEST CUSTOMERS, and can tesufy to the

excellence of our material as well as to our PROMPTNESS OF DELIVERY.
ANl MICA SHIPPED BY EXPRESS, and sales made at PRICES INCLUDING

DESTINATION.

ALL CHARGES TO POINT OF

Why buy through MIDDLEMEN and pay COMMISSION, when you can DEAL DIRECT WITH THE MINES, and

reccive your MICA AT FIRST HANDS?

We ase prepared to- SUPPLY he tequirements of SMALL USERS on advantageous terms, looking to the FUTURE

GROWTH of their BUSINESS.

Our PRESENT STOCK OF MICA acally nuned EXCEEDS 300 TONS, and this, too, AFTER A YEAR’S

STEADY OPERATIONS.

ALL SIZES AVAILABLE, and we will enhcr cut to size or in rough split sheets, with edges trimmed or untrimmed, as

may be desired.

We wili cut discs or segments of circles when required.

Send us 2 SAMPLE ORDER—we only asL a fnr trnl ; once we receive that, we are not afraid of holding your busi-

ness.  Address all communications to

DON C WATTERS -

8%0 Daly Avenue,

Ottawa, Canada.
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A SIMPLE MAGNETIC INDICATOR.

Pror. W. M. Stine, Physical and Electrical Department of
Ohio Univeisity, writes as foilows: Those having charge of
dynamos would ‘often Jike to know the distribution of the exter-
nal lines of force in their machines, and much uscful knowledge
could be obtained in this way. If a_magnetic needle is used, it
1s very apt to change its polarity ; it can only indicate in one
plane ; and in no case can it present a complete picture to the
cye. lIron filings, when sprinkled on glass or paper, give a
more complete and satisfactory picture, but the use of filings is
not only limited to horizontal positions, but they may be drawn
into the dynamo and make serious trouble.

It occurred to the writer, while looking at the excellent maps
in Carl Hering's ** Dynamo Electric Machinery,” that they could
have been more accurately drawn had iron filings, at least, sup
plemented the magnetic needle.  With this in mind, anindicator
was prepared by placing about half an ounce of filings in o mor-

tar and grinding them as fine as ‘)ossible, and then placing them
in a four-ounce flat bottle filled with concentrated glycerine.
The high viscosity and specific-gravity of the glycerine hold the
filings 1n suspension and when the bottle is brought near the
dynamo Whe hnes of force appear very clearly, Since they are
shown m threc-dimensional space, they appear as they really
are in space. When the bottle is held near the head of a bolt
or shaip projection on the fraume the maguetic discharging
power of a point or edgre becomes quite apparent.  These pro-
Jections are defects which still exist in many dynamos.

If the bottle is passed along a field coil, in many cases it will
show that hnes of force pass out thickly fromi a section of the
winding and return a few inches farther along the coil. The
relative mtensity of the leakage can, at the same time, be seen.
These are only & few of the many interesting facts which this
simple indicator reveals, and other applications can be readily
suggested. [t is advisable to use a large flat bottie of clear glass
in order to obtain the best vesults.

THE “GLARK” WIRE.

Instilation Guaranteed wherever used, Aeorial,
Underground or Submarine.

WIRE.

In a letter from the Inspector of the Boston Fire Underwriters' Union, he stutes: ** A thoroughly relinble and desirable-Wire in.cvery respect,”

‘T'he rubber used i insulating our ,Wik%aud- cabies i< especially.chemically PMIN““di atd is guarintéed to be water-proof, and will not deterioraic, oxidize or crack, and

will remain flexible in cxtreme cold weather and is not affected by heat.  The insul

ation is protected from me:hanical injury by one or more braids, and the whole slicked

with Clark's Patent Compound, and special extra finish, whica we have now adopted for all our solid wires as an extra weatherproof protection, and also preventing chafing

and abrasion, - which is watercacidy and to n very great extent fireproof.  Qur insulation will prove durable when all others fa;
Y.ig_hxs fromstock. Cables made to order. \We arc now prepared to furnish our Clark \Wire witha whue

of all gauges and diametse of jnsulation far-"Celegraph and

Electric
finish for ceiling cleat work as well as our standawd color.. -

We are prepared to furnish Single- Wives

Clark Joint. Qum should be used-fdr m~Ying waterproof joints, ‘Uhix js put up in half-pound boxes, in strips about one foot Jong and five-eighths inch igide, dnd
when wrapped about a joint and vressed firmly it'makes a'solid mass.” For ratlway and Motor use, we make all sizes of stranded'and flexible with Clark fosulation.

We guarantee our insulation wherever used, Aerlal, Ynderground, or Submarine, and our fict prices are as.low, if not lower,
than any other first-class Insulated Wire. We shall be pleased to mail Catalogues with terms and discounts for quantities,

~

¢ D
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"CLARK"WIRE.

EASTERN ELEGTRIC CABLE CO.,

.. G1 to GG Hampshire Street,
BOSTOIN, - MASS,
HENRY A, Cl ARK, ‘Treasurer and Gen'l-Manager. ,
HERBERT H. EUSTIS, President and Electrician,

SPARKS.

‘The Western Union ‘Telegraph company have
decided to increase their capital stock from $13.-
000,000 10 §100,000,000,

To prevent rubber gaskets from sticking to
hand.hole plates, give them a coat of commeon
whitewash or plumbago.

- Packard

High Grade |

The Peoples’ Electric Light Co, has been or-
ganized at Windsor, Ont., with a capitai stock of
$50,000, t0 operate the Edison plant.

A movement is on foot in Montreal to form. -
a local -association of the workmen in the employ
of the telegraph, telephone and electrin street rail-
way companies. . .

The Nanainmio Electric Light Works have been
sold by auction to Mr, Emerson, of Wew West.
minsier. The price paid was $25.040, which is
said to be less than one.half the original cost.

The Canadian Whitney-Hoyt Electneal Ins.
trument Co. has taken a five years' lease of part
-of the building Jormerly occupied by the Edison
Co. at Sherbrooke, Que., with the object of man.

“ufacturing for the Canadian market.

A man whose wagon was damaged by coming

in contact with an eleetric car in Hamilton, last

PACK
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Incandescent Lamps

»

MANUFACTURED BY THE

RO LAMP GO, Ln

56 to 100 King Street,

July, broughtuit,agajost thgSicect Railway Co., ’
urging that the accident was due to carclessness
on the part of the motorman, The judge noun.
suited the plaintif. -

What 1s said to be the largest generator cver
snstalled in Canada, will be placed in the power
station of the Ottawa Street Railway Ce.  The
we ght of the machine 1s 33,000 pounds, and it
will furnish current for the operation of the road
and for heating purposes.

‘The St. Henri Light and Pawer Co., which
was recently granted a charter by the Quebec
Legislature, ecmpowering it to deal in clectricity,
gas and other illuminants, and to lay pipesor
erect poles in auy city, town or municipality in
the Province of Quebec, including the city of
of Montreal, will endeavor 10 secure the Montreal
lighting franchise, both for gas and electricity on
the expiration of the present contract. 1t is said
that English capitalists have offered to take up
ail the available stock of the Company, the cap-
ital of which is placed at $1,000,000. A dropin
the stock of th+ Montreal Gzs Co, has followed
the announcement of the above facts.

DYNAMO PULLEYS. '

E arc now building, for dynanios, roller .
3 mills and all places requiting a small
and strong pulley, a very neat and services
able pulley with iron spider hub and arms
and selected hardwood nm, thus securing in
one pulley the neatest appearing article that
can be made, as well as the wood belt sur.
face, which of itself is worth-monre than the
cost of the pulley.  We have furnished these
pulleys for special. purposes for several years
and many of the ! electrical g
agufacturers have adopted themas their
standard. In practical use we haveinanum-
ber of casesshown 25 per cent. better light by
simply changing the dynamo pulleys frem
iron.to wood sim. Another special feature
is the climination of excessive belt strains,
which in<ures-life-of belting and no annoy-
ance_or danger from heated journals. For
use on saw arbors, where a very heavy pul-
ley i< required in small space, we can.recom-
mend our iron centre pullcy as the very best
and enly {mlley which will give entire satis-
faction.” We manifacture this pulley with
any style or length of hub, located inany
desired position in rim. Qur dynamo pulley
is perfect, and we solicit a trial order.  Fur~
nished with key scats, set screws, ar both,

-DODGE WOOD SPLIT PULLEY GO.

838 King Stregt West, -Toronto,
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SPARKS.

Owing to the discomfort caused by smoke nnd
£As in the St. Clair tunnel, the G. 'T. R. Co. are
considenng the question of opcmting the cars
through the tunncl by means of clectrianty.

The Brantford Llectric Light Co. has been ine
corporated with a wpital of $150,000. Messrs.
W Buck, Geo. C. Schultz, H. B. Leaming, A.
Watts, G, H. Wilkes and J. W. Dighy are the
promoters of the Company.

The London City Council propose to substitute
for the taxes imposed on the Street Rallway Co.’s
property, nmounting to about §6co a year, a mile-
age rate of $200 & mile. ‘The compiny operate
about 1 miles of tenck, which under the proposed
arrangement would compel them to pay o yearly
wx of $2,200.

Opposition to the constructipn of the proposed
electne nitlway between Hamilton and Guelph,
15 sald to have arisen in the latter city, on the
ground that the new road would be likely to di-
vert trade from Guelph to Hamilton, unless 1t
were extended further north.  ‘The consent of all
tae mumcipalities through which the road is to
run has been obtained,

New Facts about the Dakotas

is the title of the latest illustrated pam.
phlct issued by the Chicago, Milwaukee
& Su. Paul R’y regarding those growing
states, whose wonderful crops the past
season have attracted the attention of the
whole coantry. It is full of facts of special
interest for all not satisfied with their
present location. Send to A. J. Taylor,
Canadian Passenger Agent, No. 4 Palmer
House Block, Toronto, Ont,, for a copy
free of expense.

‘COTTON WASTE

¢For Railway, Machinist aud Engineers® uses,
ELecrric LONGSTOCK
POR ELECTRICAL USES A SPRCIALTY,

ARNOLD FENWICK & CO. '

Factory and Office, MONTREAL.

ELECTRICAL SUPPLIES.

L
/ \OY 1o
\.0 ‘C. A. Martin & Co,

Q)o' 265 Craig St., Montreal, 4
Box m-s

Please mention the ELECTRICAL NEWS when
corresponding with advertisers.

(ORRUGATED,

[LLUSTRATED CATALOGUE r REE :

'METALLIC ROOFING GO
. MaNUFACTERERS TORONTO |

A ]

A Weekly Joumal of advance informa.
t:on and public works.

The recognired medium for advertise.
ments for *Tenders.’
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™ TORONTO FLEGTRICAL WORKS

-

35 Adelaide Street West, -

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

Manufacturing Electricians and Engincers.

TORONTO.

and

CONsumN

Te [GDILER
LS

¢ ENGINEERs

Prevention of Accldent our chief aim,
NOTE~"The offices of the Company have been removed trom above address to the Canada Life Building.

SUBSCRIBED CAPITAL, $100,100,
AMOUNT ON DEPOSIT WITH THE GOVERNMENT OF CANADA, $54.724.

SiR ALex.CampaELL . KOM G, PRES,
{Lieut Govr.uf Ontorio)

JoHn L.BLaikie Eso.Vice Pres.

NSPECTION

‘...5...

el A i J

AU

G.C.RoBB. Chicf‘.nSlncen
Heao OFfice.2ToroNTO ST.

TorONTO.

Economy of fuel secured.

e ( AR Caragy

AFRASER, Secy. Troas.

Toronto Offlce 14 York Street,

Hill Patent Friction Pulleys

(Succeasora 1o Mélley Broa. & Milchell)

ESTABLISHED 1869,

AND GUT OFF GOUPLINGS -

For Electric Light Stations and all purposes where intermittent power is required.

MILLER Bros. & Tous,

MONTREAL, QUE.



