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EIGHT LEADING GOVERNMENTS. S
BEST ANTI-FRICTION METAL FOR ""« BA

High-speed Engine, Dynamo, Rolling-Mill, Steamship, Railroad, Saw-Mill, Gotton-Mill, Paper-Mill, Woolen=Mill,
Silk-Mill, Jute=Mill, Rubber-Mill, Sugar-Mill, Flour-Mill and all Machinery Bearings.

MAGNOLIA ANTI- FRICGTION MBTAL GO,

London Office: 76 Queen Victoria St. Owners and Sole Manufacturers,

g e . Weteren 4 Gor igonts 74 Covtlundt Street, NEW YORK.

JOHN LANGTON & CO.

Canada Life Building, Toronto

ELECTRICGAL - ENGINEERS - AND - GONTRAGCTORS

Complete Plants installed.
Plants requiring special combinations of Electrical Machinery a Specialty.
CORRESPONDENCE SOLICITED.

*“DIREGT-DRIVEN " DYNAMOS for large and small plants. ~ SLOW SPEED GENERATORS AND MOTORS.
Sole Canadian Agents for the Waddell-Entz Alkaline Storage Batteries.

P—

Automatic Arc Dynamos and Lamps.
Direct Current Incandescent Dynamos.
A I_ I_ Alternating Current Incandescent Dynamos.
Transformers of High Efficiency.
Electric Motors. All Electric Supplies.

Our record for the past 10 years as Electrical Manufacturers guarantees purchascers satis

faction. Ask our customers about cost of repairs on Ball apparatus.

.« EXCLUSIVE DOMINION REPRESENTATIVES OF . . .

NaTioNaL ELecTric Mrc Co.

THE BALL ELECTRIC LIGHT COMPANY, LIMITED,

Incorporated 1882. 70 Pearl Strect, TORONTO.
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MARUPACTURERS OF
NANUFACTURERS OF

INSULATED )77 ELEGTRIC LIGHT WIRE,
EI_EGTR I c WI R Es Magnet Wire, Office and Annunciator Wire,

Rubber Covered Wire, Lead Encased Wire,
And Wires for Annunciators,
Ofiices, Magnets and = TELEPHONE AND INCANDESCENT CORDS.
Dynainos.
FARADAY GABLES.

Facton: i wiann 5.+ RAILWAY FEEDER AND TROLLEY WIRE.
MONTREAL.

OFFICE AND FACTORY:

Orders solicited and carefully executed. St. Gabriel LOCkS, MONTBE g L-

. 0. Box, NUG.

E. GARL BREITHAUPT
CONSULTING
EvLectricaL ENGINEER

Graduate to Electrical Engincering at Johns
Hopkins University, Baltimore,

------- Addreas: BERLIN, ONT.

NEW & 2°0 h€gss

MAC HI
CATALOGUE RURVY] S\
FREE JEFNAIV Te, CANADAS
FIRSTBROOK BROS. ittt Shiimg = / 5

King St. East, - TORONTO. @ 4 EYILLE
TOPPINS, "

/{4 9
S ‘54?‘ Ki ql‘JEc :
SIDE-BLOGCKS

ano GROBS-ARMS, " Write for Price List and Discounts.

WRITE FOR PARTICULARS.

DOMINION WIRE MAN’FG. GO., L.

MOINTREAT.

1
11

MANUFACTURERS OF

Guaranteed pure Lake Copper of the highest conductivity, ca}efully drawn to decimal gauges, and equal in quality and
finish, and price guarantced lower than can be imported.

Capacity : 10 Tons Per Day.

TINNED COPPER WIRE, MERCHANTS COPPER WIRE,
GALVANIZED TELEPHONE ax» TELEGRAPH WIRE.

During the last year we have increaced our capacity for the manufacture of IRON AND STEEL WIRE of all sizes, STEEL. WIRE NAILS,
STEEL AND BRASS WQOD SCREWS, and are now prepared to fill all orders promptly at lowest prices consistent with quality. When prepareds
to order please write us for Discounts,
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STEAM USERS
Deatring the aervices of COM PRTENT EN-
QINKRIS of any class, can obtain
sober, intelligent and reliable
ten, by applying to

CANADIAN ASSOCIATION
STATIONARY ENCINEERS.

A, E. Ebxixs, President, carc Boiler Inspec.
tion & Insumnce Co., Toronto.

JAs. ROBERTSON, Secretary Montreat Branch,
1420 Mignonne Street, Montreal.

CORRUGA jion

HLLUSTRATED CATALOGUE FREE

\METALLIC ROOFING €9
' MANUFACTURERS TORONTO |

COTTON WASTE

For Railway, Mnchinist and Engincers’ uses,
Trecrrre LONGSTOCK
FOR ELECTRICAL USES A SPHCIALTY.

ARNOLD FENWICK & CO.
Factory and Office, MONTREAL.

F. E. Dixon & Co.

MANUFACTURERS OF

ELECTRICAL SUPPLIES.

Q)Q' 765 Craig St., Montreal dmbee
s Box 1078.

A Weekly Jousnal of advauce informa-
tion and public works.

The recognized medium for advestise-
ments for * Tenders.’

' CANADIAN CONTRACT RECORD

TORONTO.
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70 KING STREET EAST, TCRONTO.

Headquarters for Electric and Dynamo Belting.

We have the following Leather Belts in use in the works of the
Toronto Electric Light Co. :—
One 36 inch belt 98 feet long.
[T'his belt has been in constant use since August, 1885, and looks
good for another ten years yet.] Also
One 36 inch belt 100 feet long. One 38 inch belt 100 feet long.
One 36 inch belt 123 feet long. Onc 24 inch belt 100 feet long.
And over 1500 feet of 8 inch belting.
All the above belts are DOUBLE THICKNESS and are all giving satisfaction,
‘The 38 inch belt is the largest beit ever made in this Province.
‘The following Electric Companies are also using our Belting @

The Toronto Cunstruction 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. Thomits Electric Light Co.
The Barric Electric Light Co.
The Berlin Electric and Gas Co.
The Woodstock Electric Light Co.
‘The Manitoba Electric and Gas Light Co., Winnipeg.
‘The Goderich Electric Light Co.
The Markham Electiic Light Co.
The Oshawa Electric Light Co.
The Orangeville Electric Light Co.
The Port Arthur Electric Railway Co.
AND OTHBERS.,

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

Ve are prepared to furnish Belts of :\ni' size, two or three ply, of any
width,  Every belt fully guaranteed.

Send for Discounts. Dixen’s Belting Hand-Book mailed free on application.

Please mention the ELEcTrican NEws when corresponding with advertisers.

G. W. HENDERSON
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ESTIMATES FURNISHED FOR \

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

CANADIAN AGENT FOR

+vATHE ECONOMIC

A \\\kw'
STEAM PUMPS

SINGLE AND DUPLEX,

Plunger Pumps for Heavy Duties.

e

ELECTRIC

BOSTON.

251 ST. JAMES STREET, ==
= MONTREAL.

e

MFG. CO.

NORTHEY MFG. Co.

(LIMITED)}

TORONTO.
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KAY ELECTRIC WORKS

No. 263 James; Street N., Hamilton, Ont,

v oo MANUFACTURERS OF .. .

DYNAMOS

For Arcand . .. ...

Incandescent Lighting.

MOTORS

From ¢ H.P.to 50 H. P,

Electro Plating Machies and  General

Electrical Appliances. Special attention

to Mill and Factory Lighung. .

BARITLE FPOR CIRLCLLARS.

THE RELIANGE ELECTRIC IMFG. CO., Lo

WATERFORD, ONYT.

MANUPACTURERS OF ALL KINDS OF

HIILECTRICAT MACHINERY

FOR LIGHTING AND TRANSMISSION OF POWER.

Constant Lurrent and Constant Potenual Dynamos, for Arc Arc é;-'r‘gl:ﬁ; for Constant Current and Constant Potential
and Incandescem Lighting. . .
an . 8 Our Dynamos, Generators and Motors are automatic and
- - % y
Eleane Ralway Generators and Motors, self-regulating.

Stationary Motors of any horse gower, to run on Arc and

All kinds of Station Fixtures, Switches, Lightning Arresters,
Incandescent Circuits.

Rheostats, Amimeters, Volt-meters, &c. &c.

speclal attention to Long Distance Transmlsslon of Power. Our apparatus Is simpler
x\%“éggta ns more merlt than any other on the marke

WRITE US FOR PARTICULARS AND PRICES.

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

e RISCtré;t Gars Tear CHONES

WE MANUFACTURE

Standard Bell Telephones

AND

Warghouse Telgphones.
Garbon Transmitter Telephones.

Lecal exchanges fitted up.  All line material supplied.

St LR, Sept sth, 1893,
T. W, NESS, EsqQ., Montreal,

DEAR Sik, - We are happy to state that your
telephones and switches are giving us goo<l satis-
faction. We have three sorts of switches and
we find yours far preferable. There is now about
forty of your tclcphones in operation on our line,
Every one works well, and we intend to use no
other, Yours very truly,

THE MEGANTIC TELEPRONE CoO.

.OUR SPECIALTY . ...

Write us when you want anything electrical,

Xey Sockets, Magneto Bolls,
Sewitehea, Annunciators,
. . Cut-onts, Rells,
We also manufacture Horse and Trail Cars Wire, Battorlen
. eyt ampa. Push Buttorns, &c,
Of L\'Cl’)’ dCSC!‘lplIOl]. Shades, Dynamos and .!In;or:

PATTERSON & GORBIN T W. NESS

'l
ST. CATHARINES, ONT. L y ouaers for 749 Braig Street, MONTREAL.
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A NEW ENGINE FOR ELECTRIC LIGHT WORK.

A LARGE engine, of which the accompanying engraving gives
aw excellent representation, has recently been completed and
P in operation at the works of the Toronto Electric Light Co.
It may be described as a double tandem upright compound con-
densing engine,
though in reality
it 1s two com-
plete ehgines
combmed on
single shaft, and
1s of the Corliss
variety. It may
be said to mark
a rew departure
in «his country
in the develop-
ment of the
steam enginc as
applied to elec-
tric lighting. As
the demand for
electricity fort
light and power
bccomes more
gencral, larger
units will be e
quired. In the
near future an
engine of the
power and class
here represent-
ed will be no
larger in pro-
portion to the
output of a cen-
tral station than
was the ffty
horse power of
a few years ago.
The engine in
question has an
easy capacity of
over a thousand
horse power,
runs at 9o revo-
lutious per min-
ute, and uses
steam at 120 1bs.
per square wnch.
Steam is  sup-
plied by four
water tube boil-
ers of 2350 h. p.
capaciy each.
Two are of the
Hceine construc-
tion, and two
of the Caldwell
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pendent condensers in connection with the engine, and ample
relicf valves to enable cither enging to exhaust into the atmos-
phere in the event of trouble with.{he condensers. The engine
15 temporarily cmployed in driving four gencrators of 250 h. p.
cach for the Toronto S(rcctj&ailwny, besides arc hght machines
- of the Electiic
Light Co.

If, as it 15
saud, “smita-
tton s the
sinrerest  flat
tery,” the man-
agement of the
Toronto Elec-
tric Light Co.
may be con-
gratulated up-
on the fact
that their pro-
gressive ideas
are appreciat-
ed. The Royal
Electric Co. of
Montreal  are
erecting a du-
plicateof these
engines, and it
is stated that
the Toronto
lucandescent
Company con-
template the
inttoduction of
a similar en-
gine, though
of a consider-
ably smaller
power.

Some forms of
arch work un.
doubtedly ob.
struct the heat
from boilers more
than others,
When the de.
mand for steams
fatly even and
24-hour fires are
kept, 2 good deat
more brick may
be judiciously
added. To the
arch there must
be some way of
admiting ar. It
must be rememe.
bered  that  air
goesupthe chim.
ney the easiest
way. that all air
above the fire

pattern. There

takes from draft

are two inde- A NEw ENGINE FOR ELXCTRIC LiGHT WORK. through the fire,
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ANNUAL DINNER, MONTREAL NO. { C. A. S. E.

Tue annual dinner of the above Association is always o time
of much enjoyment, and as such is looked forward to with
pleasant anticipations and reflected back upon with the happicst
recollections,  “The event, which took place tlus year at the Cuy
Hotel on the evening of the 18th inst,, was n keeping with ats
predecessors, if indeed it did not surpass them all.

"The chair was occupicd with much felicity by the President,
Mr. James Robertson. Theattendance numbered about 8o, and
included the following :

Members—Thos. Ryan, Jos. G. Robertson, Geo. Hunt, J. J.
Yotke, H. Nuttall, W, McAlpine, Thos. Allsopp, I'. Hayes, W,
Bill, J. Eliiott, H, Thompson, . Ware, Thos, Biggs, J. Mooncy,
J. E. Jones, J. Willson, R. Grantham, H, Rolens, . \Weaver,
R, Burgess, \WV, Burgess, WV, Galley, J. Arthur, J. Kirwin, A,
Nuuall, Ed. Hay, W, Allen, Ed. Ortor, J. Robertsen, O. E.
Greinberg, J. Higgins, W, H. Sinith, J. Strickland, J. Badger, J.
Black, J. A. Price, F. Carroll, J. Burns, J. Comptan, W. D.
O'Bricn, R. Connolly, H, Tipping, J. McParland, W. Willson, M.
Rochfort, H. Latour, J. Oadcs.

Invited Guesis—C. E. Robertson, Hugh Vallance, W, E.
Gower, I, H., Couper, John Smilie, Thomas Clarke, Sam.
Brickley, Jas. Labresh, Sam, Fisher, T. W, Casey, L. M, Pinolet.

Letters of regret at their inability to be present were read from
Major W, H. Laurie, Capt. James Wright, A. E, Edkins, Presi-
dent of the Executive Board, A. M. Wickens, A. J. Darling and

Robert Mitchell. . L.
The toast of “ Electrical engineering” was first proposed, and

responded to by Mr. C, C. Robertson and the representative of
the CAnNADIAN Etecrrical, NEws. Mr. Robertson gave a
resume of the progress being made in the industrial applications
of clectricity 'and also described the magnetic clutches which
were being introduced in the electrical engineering laboratories at
McGill University instead of friction clutches. He created
considemble amusement by his local hits and descriptions.

In response to the toast of “Steam Engincering,” Mr. I, H,
Couper spoke of the progress being make in steam enginecring
and alluded to the recent breaking of the shaft of the steamer
Usmnbria and its repair while at sea, which could not kava been
done a few yecars ago.  Some 20 years ago a pressure ¢ 10 20
1bs. of steam was used where to-day many times that pressure
was employed. In those days it was thought that any one was
able to take charge of an engine, and the engincers weie conse-
quently a very different set of men from the engincers of to-day.

Mr. John Swmiley also responded to the same toast and gave
an interesting account of the engines in use when he was a
boy, mentioning, as an example of the crude devices then em-
ployed, an atmosphetic engine for pumping water which used a
steam pressurc of but 5 lbs. From the advance that steam en-
gineering had made since then and the strides it was now mak-
ing, he considered it was only in its infancy.

The next toast was that of the “Manufacturing Interests.”
Mr. Hugh Vallance in responding said that the Montreal man-
ufacturers were being undersold because labor was dear and
their expenses heavy, and advocated the imposition of a tax up-
on outsiders who sold machinery in Montreal in order to equal-
ize matters. Mr. S. Fisher, who spoke to the same toast, did not
agree with the former speaker.  He said no Montreal manufac.
turer shouid be afmid of outside competition. The best way to
hold trade was by excelling in workmanship. He was glad to
hear that the Association was to have a course of lectures on
steam cngineering which would be open to the public.

Mr. W. G. Gower, of the ZEnginecering News, spoke
for the toast of the “Faculty of Applied Science,” describing
among other things the fine equipment of the engineering labor-
atorics of this faculty at McGill University and the facilities af-
forded for instruction, which he said could not be excelled any-
where.

The reply to the next toast, that of “The License Law and
Inspection,” was the speech of the evening, and teemed with in.
terest to even those outside the profession. The speaker was
Mr. O. E, Granberg, Inspector for the Boiler Inspection and
Insurance Co., who, after a short prelude, said :

We have general laws to protect life against the carelessness of those who
handle drugs and poisons as well as powder and other explosives, and why
should we not have a eneral license law for those who handle steam boilers
which may be the most destructive clement to life and property when placed
in the bands of ignorant and carcless men, 1 know of steam plants being

run by men in some pans of the Province, who know no more about the
vast power and destructive clements contained in the boilers they neglect
and abuse than they do about the North Pole.  To illustrate this T will re-
late a few clrcumstances that came under my observation. 1 caliedata
steam plant where they were putting in a second boller and an engineer ask-.
ed me to place the safety valves at 6o Ibs., that was all bis cylinder.wotld
stand. I pointed 1o the stcam gauge on the boiler in use At the time. It
stood at 8o lbs, * Oh, yes!1* he said, *‘that Is all for one boiler, but 1
intend using two bollers connected together with 6o bs. of steam on cach ;
that will give me 120 in my cylinder.” And, gentlemen, would you believe
it. he sppearcd to pity my ignorance when 1 told him I conld not see it,
and took considerable trouble to enlighten me on the subject. 1 think that
man would take a first class, He kney how to add 6o and Go together to
make 120. 1 called at another plant and found the condenser stopped, 1
asked the reason and was told that something was wrong with it—they got
too much vacuum. I wassurprised at this, as my troubles had always been
the other way, I looked around and found they had a pressure gauge on
the condenser, I asked ubout the vacuum gauge, and the engincer told ma
Mr. Vacuum's gauges were 1o good, he liked Crosby's best,

When he took charge there was a vacuum gauge on the condenser, and
the engine did not work well ; so he took it off and put on a Crosby's and
found he had forty pounds of vacuum., He knew that was too much ; so
he stopped the thing ali. ,>ther, and now his engine was all right. 1 felt
that man was an expert in vacuums, and that it would be uscless for me to
offcr an opinion,

If there were more such associations as this through the country where
engineers are banded together for mutual improvement and instruction, and
to devise ways and means to secure safety and economy, and get the best re-
sults out of their steam plants for their employers, it could not fail to be of
great benefit to owners of steam plants and enginecrs, for there is no class of
men to-day who need to understand their wotk so thoroughly as the en-
gineer, and the man who takes it upon himself to run a steam plant,
knowing himself to be unqualified, takes a great responsibility, The en-

- gineer holds a responsible position, ane that requires his constant watchfut-
ness, a position that requires a knowledge of his wotk, And yet, notwith-
standing all this, I have found men wholly unfitted and unqualified for their
work, with boilers just on the point of giving out, with dozens of men,
women and children working around them, and that froin the pure ignor.
ance of the man incharge. 1 once found a man just coming out from under
his boiler, after having cleaned it, and assuring me that his boiler was all
right, and yet, when 1 went under it, I found it in such a condition that
money could not bave hired me to get up steam on t—and 1 have found
two men sitting fast asleep under the influence of strong drink, with a roar-
ing fire under the boiler and the water out of sight. I would forever debar
such men from taking charge of a steam plant. I feel this Association is
doing a good work. It descrves the hearty support and co-operation of
stcam users and engineers, I am glad to sec it growing and is influence
for good felt, .

Now, as regards inspection, I might say a good deal, but I will not take
up your time to-night with more than « few illustrations, and lay before you
a few facts to show you the necessity of inspection, and ar I have inspected
between 500 or 600 boilers during the last year 1 ought to be in a position
to Judge of its usefuiness. In addition, I have condemued 11 boilers in the
Province and had them taken out and replaced by new ones, I might say
here that there ought to be & law to have boilers condemned by an inspec.
tor, made into scrap iron. All those 11 boilers had been runaing up to
time of inspection, 1 have stopped 16 boilers for immediate repairs to be
done on them, thereby rendeting them safe and fit for use. I feel sure that
had these boilers not been inspected some of them would have exploded
and much suffering followed, 1 have had boilers cleaned out that had not
had the hand hole covers off sinte they were put to work ; some of them five
years ago. 1 have found some boilers so filled up with scale among the
tubes that half of them had to be taken out to clean it. I have found plates
burmnt and cracked, rivets and staves broken, safety valves stuck, old iron
hanging on levers 1o stop valves from leaking when it would take 1,000 ibs.
to lift them. I have found gauge glasses and cocks choked up, blow off
pipes and feed pipes so corroded and caten near the boiler that when I
touched them with a hammer it went through, and steam gauges 10 2nd 13
Ibs. out, Al these facts will show you the necessity of boiler inspection
better than any words of mine could do were 1 to talk 10 you of boiler in-
spection all night.

I have found men who knew their work, but did not like to do it, and
needed watching ; and 1 have no doubt but that many boilers have been
kept 1 better order for having the inspestor coming around from time 0 time,
But 1 bave found men who knew their work and did it well,—men who took
a pride in their work, into whosc boiler bouses it is a pleasurc to go—nota
leak 1o be seen about the boilers or piping ; safety valves, gauges, glasses
und cocks all in perfect order, cverything neat and clean inside and out
about the boiler. You could see a2 a glance that an engineer was in charge.
Youdid not have to rub his gauge glass for half an hour in order to see if
water was init, You did not have to wade through a lot of ashes and coal
in front of bis boiler. He had his ashes properly taken out, and the fidor
between the coal pile and his boiler is swept off clear. It does an jaspector
good to see him take the shovel and put coal on his fire, He takes only
what hie can handle neatly and spreads it evenly over his fire, and he doesn't
stop to tcll you a long story with his furnace door open. He does not
slobber his coal all over the floor, putting about half in the fire, and that all
one pile,a quarter on the floor and a quarter in the ash pit to be wasted.

B ad
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You may look at his ashes and you find ashes only. Go into his engine
room and you do not need creepets on to keep you from slipping on the
dirty, oily loor. You do not find a lot of old pipe fittings, old steam and
water pipes, monkey wrenches, pipe tongs, hammers, oil cans, old boots
and rubbers, paint cans and btushes, all senttered about the engtne room
floor, engine pounding and ol flying about, and the place hall full of steam,
No! You find the place clean, the floors washed, the engine running
smcothly—all is clean and neat about the place and himsell. 1 say 1 bave
foundd men who knew their work and did it well.  Let it be said to your
honor and credit that I"have found the most of that class of men in your
Association.

The next toast was that of the ¢ Brotherhood of Locomative
Engineers,” with which were coupled the names of Messrs,
Thomas Clark, Samuel Brickley and Labrecque.  Mr. Clark re-
sponded, and said he entirely endorsed the remarks of the pre-
vious speaker, considering it to be against the interest of any
employer to employ an engineer who did not have an Association
certificate.  He said the Locomotive Brotherhood, which was
organized in 1863 and was now i such a prosperous condition,
did not start with such prospects of success as had the Station-
ary Engincers’ Association. He referred to the insurance de-
partment of his Socicty, in which every member was obliged to
take out one, two or three policies of $1,500 cach, and which
was of the greatest benefit to them. Since organization, the
Brotherthood had paid out for death clauns $3,500,000, and
over $1,250,000 for assistance. In conclusion, he explained the
manner in which the Brotherhood was conducted and the prin-
ciples which guided them in dealing with their employers. He
also alluded 10 the reports that had recently circulated in the
press that the railway employees were preparing for a grand
strike during the World's Fair. He could not answer for the
other organizations, but he would answer that there will not be
an unprovoked stiike during the World’s Fair on the part of the
engincers. They would always do their duty, and the public
when hearing such reports should remember the record of the
Brotherhood during the past twenty-eight years. This state-
ment was greeted with cheers by all present.

For the N. A, S. E. and C. A. S. E,, Messrs. Thomas Ryan

and George Hunt responded.  Mr. Ryan said that the present
dinner was the most successtul one they had ever had, and *hat
employers were beginning to find out that it was in their interests
to employ only Association men, as the Association endeavored
to educate the engineers up to a high standard so that its mem-
bers would be able to render thie best possible service to their
employers. The question of wages never came up at their meet-
inps, which were held solely for the purpese of mutual mprove.
ment. .
Mr. Hunt, after referring to the flourishing condition of the
Associatior and its constantly increasing membership, spoke of
the question which had been raised at the Hawmilton meeting as
to what was the best engine for electric railways. He strongly
condemned the usual practice of consulting some big theoretical
engineer on such matters, as this had frequently led to the se-
lection of a type of engine which was utterly unsuited for the
purpose. The best course for those interested was to consult
some good practical engineer.

Then came the toast of “The Press,” which was responded to
by the Gasetle representative. During the evening songs were
given by George Hunt, W. G. Gower and H. J. Weaver.

]

QUESTIONS AND ANSWERS,

“A. Z? writes as follows : Kindly answer the followir.g ques-
tions in your March number:

1. Will a current indicator work equally as well on an arc cir-
cuit if placed on the outgoing or incoming wires? If not, why?

2. In running two arc dynamos in series, would they work
equally as well if they were placed at the cpposite ends of the
circuits.  Of course, this is merely a suppositious case.

3. Can you tell me why my brushes cut more under a light
load than under the ordinary load. We use water power here,
and the dynamos run slower when there are fewer lamps on. Is
this the reason ?

ANSWER.~—It will make no difference where an ampere meter
or current indicator is placed. The current is the same in all
parts of the circuit. It should be kept out of the influence of the
ficld magnets of a dynamo however if it has permanent magnets
in its construction.

2. It would ‘make no difference in the working of two dyna-

mos in serics if they were in diffetent parts of a arcuit, Asa
matter of fact they are sometimes so operated miles away from
each other.

3. The cause of the sparking under light load may Le for
various reasons. It is probable that in cutung down the nume
ber of lights the balance of the machinc s disturbed and the
brushes are not at the correct neutral point of the ficld.

SHAFT SPEED NEEDED,

THis table gives the least shaft speed in turns per minute for
steel shafts (not given sudden changes of load or speed andt not
bent) of different dimmicters, for various horse power. It is built
from the rule multiplying the desired horse power by 92 for
steel and dividing the product by the cube of the diameter in
inches. Thus a steel shaft 3 inches actual diameter, ta give too
horse power, should turn at least 100X 92427 = 340.7 times a
minute.

Shaft} Cube of

di'm. jdiameter " Jg 'l' 2o
inchs} inches

HOKSE POWERS.
] 49§ 0 100 | 200 § 300 | 400
REMRPMRPMK PMRE MR PR e ek P M

1 920 1840 27603680 4600!9200
1.953 736 1472 2208,2044}3680,7 360
2.375 014 122711840|2454 3067\6134
5:359 520,1051|1577|210312629)5257
8 460, 92911380{1840!2300 4600’9200
11.39 | 499; 818122711636 2044.4089,8177
15.625) 368] 636'1104[1472{1840]3680!7360!
30.796| 334} 669]1004]1335.627313345,0691
27 307} 614) 920}1227'153313007|61 3319200
12.875] 263| 526 789 lO§l|l3l4 2628]5257(7886
64 230! 460} 690] 920, 11350,2300/4600,6900/9200
94.125| 204] 409] 613| 8181022|2044140891613318177
125 184] 368} 552 736] 920[1840|3680]5520]7360
216 133] 307} 460} 613} 767{1533)3067]4600[0133

—DPotwer and Transmission,

STRENGTH OF SHAFTING.

IT is generally pretty well known that a shaft will transmit
power in proportion to its running_velocity, and, therefore, the
faster a_shaft runs the lighter it should be within reasonable
limit. The use of extremely heavy shafting is not advisable
under any circumstances unless actually needed to perform the
work required. Some imagine, says the Meckanical News, that
a large shaft, affording a very strong margin of safety, is the
most economical to use ; that, however, cannot be considered a
ogical and tenable mechanical position, unless tempered with
sound judgment and much wisdom, sufficient of both to select
properly. ‘That there should be an ample margin of strength no
one will attempt to deny, but shafting multiphes in strength so
rapidly as sizes increase, that the unenlightened are apt to make
the selections much too large when aiming at only ample
strength margin. To show how easily uninformed mechanics
may make mistakes of that kind, it is only necessary to say that
a three-inch shaft has nearly three and onc-half times the trans-
mitting strength of a two-inch shaft. None unaware of the fact
would ever guess at that difference and may fall into the error of
selecting a three-inch shaft to safely do the work of a two-inch.
To more forcibly illustrate the difference, it can be stated that a
two-inch shatft, properly sustaincd with bearings at reasonable
intervals, will safely transmit 20-horse power at 100 revolutions
per minute and at the same time resent the transverse strain due
to weight of pulleys and the pull of belts necessary for transmit-
ting that much power. Under like circumstances and equally
proportionate conditions, a three-inch shaft will just as safely
transmit 68-horse power at 100 revolutions per minute.  Shaft-
ing should never be so large as to make it absolutey ngid ; on
the contrary, it should be to a fair degree clastic, with an ability
to give and take between the power and the work. When too
rigid, unless away above all requirements in size and strength,
the liability to break is increased, especially if the work is of an
abrupt and severe character. Long lines of shafting, having the
power atone end and the work at the other, should be graduated
in size ; the work end being of a size required to safely do the
work and the power end larger in proportion to the length of the
shaft or the distance between power and work. If such shafts
be of the same size the cntire length, and that a fair working
size only, there will be too much clasticity in the aggregate,
which will tend to gradually weaken, distort, and in the end de-
stroy the uscfulness of the shaft.
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PROBABILITIES AS TO THE SUCCESS OF DISTRIBUTION
OF POWER AT CONSIDERABLE DISTANCES BY HIGH
TENSION CURRENTS OF ELECTRICITY.®

The subject of the transmission of power forms the fundamental problem
of mechanical engineeting, while the conversion of cncm{”from one form to
another ie, 10 some extent. alio considered under this bianch of Appled
Science.  Klectrical enginecring extends. pethaps, over 8 somewhat wider
fircld, concerning nsell us it does with the three principal mamfestations of
enerey, viz., ight, heat and power,

We have at command an unlimited supply of energy in a gent vatiety of
forms, chicf of which ate the energy stored up Ay potential o coal, wood
and other fuels  and the forves of nature especially wind and water.

By mmns of combustion we have, so far, dniwn our supply of heat, and
thruugh it also hght, dircctly from the energy stored in fucls,  The process,
undet prupes cunditiuns, is & fauly efficient one, too, at any rate it i3 as

et by far the (heapest methud and almost the only one we have of produc.
ng heat, and it probably will remiain so for a long time.  As regards bght,
though the clecttic bght'ts in every tespect an unloubted cuccess, we al’
know that it costs more than the light our gmndfmhers used, or even thar
gas  If this was a gas convention, 1 might thilate on the tact that m the
town of Uetlin, where Edisun 16 ¢ p. hights are furnished a1 30 cents pes
week, and gas at $2.00 net, a nuinber of consumiers have ordered out then
incundescents and gone back to gas

At the present day our greatest sources of power arc our forests and coal
fields, and though we pride ourschies that in this century of progress—
especslly 80 in the applied scieuces— mas banery in general hias been brought
tu a high siate of perfection, yet we are forced to adout that the steam
engine mcthod of trunsfurming and tnesiniung energy s a very incffivient
one, By it we have not been able to uulize more than 10% to 12%; of the
energy stored 1n coal, and to transmit power overany considerable distance
we are obliged to transport our fuel to the point of application, The sys.
tem ivolves a double transformation to bring it from the form of potentinl
cactgy to that of power. A aatutal water ponet on the other hand we need
only transin t, though this may involve n transformation. Beringer estic
mates the cost of water pawer ns 1-¢ to 3 10 that of steam power,  )f tlus
es:im e 1y correct we should be able to utilize much of the mmcnse water
power now going to waste and bring it to our manufactunng centers, there
to furnish hight or power In any desited quantity.

The problem of transmission involies two distinct cases .

{1) Distnbution in small quantities over limited areas, as e. g. cenral
station distribution,

(3) I'ransmisson of energy in Iarge units over considerable dhistance, as
where a large power supply 1s available, but at an otherwise inaccessible
place.  Under this head agam, two cases may anse ~where all the energy
18 10 be delivered at one place, and where considerable quantities are to be
deli- sred at each of several places.

Of the purely mechanical methods ot transmitting power there is a great
varicty, tmost of which uader proper conditions and over imited distances
arc guite efficient.  Of these, the method of helts and shafts is no doubt the
best for very short distances, siuch as transmitting from a prime mover to a

iece of machinery  long hnes of shafting, however, present some difficulty
th in constru: ton and operuon, and where it is required to turn corners,
both belts and shafts are cutibersome and liable to get out of order

For greater di-tances wire rope is often used with gond results, the best
example of which 1s the case of cable railwavs,  According to Beringer’s
table, the efliciency of this method drops from 937 at 400 meters (about 3
of a nule) to 137/, at 20,000 meters (12.4 nules). At a recent cable radway
test at which the writer assisted, we found that altogether the road was
operated quite economically  \Where traflic is heavy, the system is un-
doubtedly a good une.

I ransnussion by compressed air distnibuted through prpes s avalable for
greats distances,  Une ot s hindrances fics n the tact that dunng expan-
swit the aa absurlis so much beat that the eagmusion nachinery 15 olten
coolet s0 much as 10 interlere with s proper working, thougn this can be
partly overcome by heating the aur before it enters the machinery at the
recaiving end,  The efficiency of such s system varies from ;q‘z at soo
meters 10 40°/, at 20,000 micters, and can bencreased about 20°/, 1f the
air Le heated.  Lihe wic rope, sts tist cost ss hugh, and as apphicabihity
therefure luted  Its prnuipal useis o nuning, though 1 undentand a
plant has been installed in Toledo, Ohio, for street car work, using a
pressure of about 400 lbs,

‘I mnsnnssion by steam disteibuted through pipes and by hvdraulic means
may also be menuoned as among the purely mechanical wethods, but their
applivation ¢ sery hnuted, where gas s cheap the gas engine can be used
to goud advantage, sn fact, it 3 cxieaswely used for small power een
where the gas supplied i« manufactured,

‘The problem of distsibution aver a limited area is in generl best solved
by electrical methods, and of these the most successful ts that of distribwtion
by direct current at constant pressure,  1he dynanios and motors of this
class, shunmt and compound wound, usuadly have an efliciency of over goy,
{i.¢ the laiges sizes), and the Juss vn the hine can easily be made quite
small, so that we may reascnably eapect to have over 75°%, of the mecham-
cal horse power delivered to the dynamo for actual use at the motor pulicy.
Morcorver, the cost of such a plant is not nearly so tugh as with any of the
purely mechamical means, and & pressure can be used which s perfectly
safe.” The great number of central stations naw supplying power and the
many clectric raluays are the best evdence of the success of this method,
Senes wound appantus can also be used, but since the torque on the arma-
ture varies with the strength of the ficld and current supplied, while speed
varies with pressure, & governor will be required where .1 number of motors
with varying 1o:ds are to be supplied from the same mains.

It us wunsider the requirements of the prublems of lung distance trans.
aussion  Any systems, to e successful. must, of courze, delivet powes at
the receiving end cheaper than it can there be produced.  This practically
licts the case of long distance work to cheap sources and large units,  Its
pnnca”,\:ll factors then arc:

1. Primary cost

2. Woarking expense.

Safety.

%n electrical transmission we have at present three different methods, viz

1. By means af direct currents cither at constant potential or constant
curtent.

2. By means of simple alternating cwrents.

3 By means of the throe phase alternating so-called rotary current,
which received 1ts first great trial at the late Frankfort Electrical Exhibiton
apd which has since then been the subject of so much criticism, both favor-
able and adverse.

10 any wase, unless we can thereby cffect a corresponding reduction in the
wortking eapense uuplal wih a faa degree of safety, the cust of Lur plant
must be reasnnably low  this means that the machinery nsust be as simple

—— e s —

¢ Paper read by Mr. E. Carl Bresthaupt at tu 2 sccond conventicn «f the Caradian
Eo:til al Association, January asth and séth, 189,

as possible ; fucther. 11 should consist of the fewest possible number of fn-
terdependent paris so as to reduce the llability of a break-down 10 a minie
mum, and it should not be liable to get out of nrder.

In_all these respects, as in muny others, the dircct current system so far
has the advantage, and we are inclined 1o think that very many, if not most
of the cases arising in ord nuy pmctice,*can be thus dealt with by this
method — True, we cannot eniry a pressure anything like obtained by means
of simple aiternating ot tri-phase currents, for, si. c¢ we have no method of
transforming continious currents cxcept Ly moving machinury, we must
Renerate at the voltage used on the line, The maximum potential differ-
ence we can safely use on an armature Is probably 2,000 to 3,000 volts,
though some engincers claim it ean be carried as high as 5,000 volts, Vot
such high pressures, the commutator would require to have a great number
of segmients to prevent the cutrent leaping across from onc tonnother.  The
armature would require an cqual numt 1 of coils tnd the whole thing would
be difficult to construct  Still, 75 Kilowatt shunt or compound wound
machines curying n potential difference of 2.000 volts, would probably
work quite well 3 in fact, 1 believe there are some in use having cven
larger output at this voltage.  lakee. £, A case wheren good! steady water
supply of 100 to 150 horse-power is available ne n distance of say § miles,
anil where we can afford to atlow a loss of 207, on the line,  Using a 100
horse.pot ser 2000 volt geaemtor, the required Jimmeter of the hine on ncome
plete metalhe cireuit would be only slightly over two-ter.ths of un inch,
about No. 4 B. & U, gavge, \With an_ efliciency of goZ in the machines,
we should still have G4 hotee-power available at the motor pulley. ‘Taking
the cost of machinery as $30.00 per horse-power, copper ns 20 cents per
pound poles at $4. 50 per set, and allowing 35 poles per wmile, the fiest cost
of our plant would sum up to $127 0o per horse power delivered, The ques-
tion of what loss to allow on the Yine is a very Important and sometinies dif
ficult one. since prinary cost and working expense here vary inversely.  Sir
William Thomson, now lLord Kelvin, gives the rule that for the most
ccononucal operation, the cost of the energy wasterd on the line should equal
the annual intereston the amount imvested in that part of theline which may
:lxs-ct:‘nnslderm as bring proportional to the weight of the conducting material
For distances where n high pressure is required, it has been proposed 1o
use & number of dynamas coupled in scrics and an cqual number of motors
also in series ut the teceiving end.  We could thus supply almort any
desired pressure  The scheme has, we believe, been tried in {‘mucc. where
one of the difficulties encountered  was that m case of a break in the circuit
the machines were invariably burnt out. A Swiss firm have submiited
plans on thns system for catrying 8cu horse-power from Niagaea Falls to
Chicago . they propose to use 10 machines of 100 hotse-power, and 3,000
volts, exch making a total initial pressure of 30,000 volts, and allow & loss
of 24.5% on the hme.  Counting on an efficiency of go% in the machines,
the plant would have a total eflicicncy of 60,,. ‘The motors at the receiv-
g end would dnive dynamaes which in turn would supply current atany de-
sired potentinl dificrence.  ‘Taking the distance as 500 mi'es, we find that to
get the results above stated, we should require a wire having a diameter of
about .37 inch {ubowt No. 0o B, & 8. gauge) for & compleie meralic cireunt,
The total weght of copper wonld thus be something over 1063 tons. Al
continuous current systems have the advantage that a ground reéturn can be
usexl, which. for the same line efficiency reduces the amount of copper to ¥
that required for a two wire circuit ; this was proposed for the Niagara Falls.
Chicago transmission,

Alternating currents furnish a ready solution of many of the difficultics in
the problem of power transmission, but as yet we are in the position af the
man of whom the German proverb says, **he had the soup but not a
spoon.”  We are not hampered by any commutator difficulty, neither are
we obliged to handle currents of such high voltage as to be dangerous,
aither at the generating or receiving station,  We can generate at low vol.
tage, tran<form by means of stationary apparatus, which requires no further
attention to a high voltage, thus tu be transautted over the hne and again
reditced 10 anv desired potential differsnce at the other end.  The method
wmvolves mare witerdependent parts, and the first cost of such a plant is gen-
crally somewhat igher than where continuous currents are usedd.  Further,
for alternating currents, the practical 1esistance of a wire 1s not the same as
for continuous currents, since perihicity and self-induction must now also
be consideredd, It is no longer a constant quantity whatever the current,
and to do the same work we may and often do require a wire of greater
cross-section.  Again, the & M F. now varies periodically between zero
and a certain maximum ; the effective E, M. F, is therefore only 1 mean,
and we must 1sulate against a greater voltage than that indicated.

Whether it be advisable to use step-up and step-down transformers will
depend on distance and the line lose we can alluw. In every cas. the cost
of the transformers must be balanced against the additional cost of copper
which they save,

The ordinary motor for simple altersating cutzents has the great drawback
that it will not startitself. \When runming it must be kep® in perfect syn-
chronism with the generator suplying it, the result of which is that when
overlaaded it comes to a dead halt, sumetimes with disastrous results.  The
only way it can be used is therefore 10 start it by some independent means
and bring it up to the required speed before we turn on the current ; the
load can only be applied after thishas been done.  In cases where only one
motor is 1o be supplied from the line, and the load is a constant one, the
system can be used to advantage. A notable example, and the only one
of which we know, is the miniag plant at Tellutide, Cal., installed by the
Westinghouse Company. A potential difference of 3,000 volts is used and
l!):? H. ﬁ alu; lmpsmiuid 2)1." miles mlnn efficiency of 75%. This plant we

ieve, is doing its work well , its total prima t is given
fLP. delivered. ) PrmAry cost 5 givel 1 $100.00 per

Mr. Tesla, some vears ago brought cut a new form of alternate current
motor which has, huvcver, as yet, not been put to pracuical use.  The prin.
ciple involved 1s quite simple. “Take e.g. a four pole machine and excite the
ficid by means of two separate alternating curmrents, opposite poles being
wound on the sume arcuit.  If we give to these currents a phase difference
of go degrees, they will_produce a resultant magnetic field which will rotate
with the same periodicity as that of the exciting currents, The armature
needs no commutator ; its coils are all closed on themselves and the cur-
rents induced in them are of such a direction as to cause it to revolve with
the resultant field.  Mr. Stanly has lately devised a motor on which he uses
u condenser 1o neutralire the efiects of seif-induction, and also a method
by which he claims the ‘Tesla motor can be used on any simple alternate cur-
rent circuit.  Still another new form s that of Ganz. It seems thercfore
altogether probable that we shall soon have motors which can be supphied
from any simple alternate current circuit and which witl do the work requir-
ed of them as well as continuous current motors do now ; this will certainly
be a very great step in advance,

‘As to the merits of the tri-phase alternating current, it possesses the
same advantages as the simple alternating current, 10 that 1t can be changed
to any desired voltage by step up and step-down transformers. The system
reeeived its first great trial atthe Frankfort Electiical Exhibition in the
summer of 1891, when the cncr;y of a waterfall was transmitted from Lauf-
fen 0 Frankiort, a distance of 108 miles. This experiment has been so
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cnrefully described and so much discussed in all the enginccnuf papers tht
I need not take up time in further eplanation. The underlying principle
is the same as that of the ‘Tesla motor. ‘The armature of the dynamo is so
commutated As 10 deliver three separte alternatng currents diffenog
shase by 120 degrece, which currents are sent out over three separate wires,
‘-‘orn suitable motor we have the choice of two tynes, viz.: a reverse trt-
phase dynamo and & machine hke that of Mr. T'esla having its armature
coils short circuited on themeelves, the phase difference being 120 degrees
there will be in this case thieayole picces.  The further advantage is claim-
ed for this system that it cuuskss not euly a definite rotntion of the resutant
field but also a defimte direction of votation, but we think both these puints
can be saushictonly attasned by mewnsol the two phase current,

The hirst named type of tri-phase motors, like the synchronous, simple alter-
nating motor, must harmonize in phase with the generator, s, therefore,
not necessanily self-statting, though it will start withthe generator.  Itsficlds
must be excited by continuous currents, ‘1 he second type will start nself,
even under heavy toad, and of course requires no separate ficld excitation ,
1ts speed 18 also fairly constant under vanavons of toad,  The Llatrical
81 orid of last week contains a very interesting tnble of efliciency and other
data for smull machines of this class, compited by the Oerhikon Company of
Switzerland,  With tins motor the tri.phase system should be quite as con-
mercial for central station dhstntution as the coninuous current,  More-
over, hy mcans of specially tesigned motor Jdynamos, 1t can be trans.
fornied Into continuous cuttems of any desred voitage, e would thas
transform energy from n large and otherwise inaccessible source over a con.
siderable distance and s ppiy cunent cither alternating ot continuous at any
desired potentential dittference and for any desired purpose.

Atihe Frankfort.Lauflen plant, current was generated at a potential of s0
volts aud strength of 14coampeies,  An average pressute of 10,000 volts
was earnied on the hine, for which a copper wire 4 mns, 10 diamicter was waed
—about No,6 B, & S. gauge.  The capacity of the generating plant was 300
H.P.; transmatting 80 11.1, an efficiency of 72%, was claimed.  ‘The total
cost per H. 1. delivered was stated to beabout $282 oo of which §236.00 was
for the line, leaving $36.00 per H.P. for the mactinery,  The machmery
there used was that designed for the Lautfen.Henbrunn plant, which s now
in success{nl operation,

Summing up then: Ofthe different systems now in use for the trans.
nussion of energy, in cases of any considerable distance the elec'neal meth.
ods make undoubtedly a better showing in point of efticiency than any of
the purely mechamical methods, and they have also much the advantage in
first cost.  Relatively, thercfore, the probabilities of success are in favor of
elcctrical methods. \Which of these s the best one, will depend on circum-
stances and must be decided separately for each case ; itis alla matter of
aollars and cents.  So s00n as the distance exceeds a few miles the tow ten-
sion current of course drops out of consideration,  For moderate ditances,
not oversix 10 esght miles. we think continuous current apparatus will gener-
ally be fuund the most suntable.  If we want to supply # number of targe
wiotors, exich with varying load, the problem will be difticult, but it wall be so
in any case. .

For long distances, the tri-phase current is, we think, at present the niost
suitable, and there ate many instances where largs water powers now gomng
1o waste could thus be utilized.  \Whether we shall ever be able to tmnsnt
power over such great distances as from Niagara Falls to Chicago or New
York and deitver 1t chesiper than 1t can be there produced 1s, to say the
least, very doubtful. ‘There 1s no oceasion for it, for, granted that it could
be done, we could certainly get nearer to the source of supply, and thus ef-
fect astill greater saving,

DISCUSSION, .

The President ; I notice that in your paper you deal with dis-
tances of from two to five miles, and then very much larger dis-
tances, such as from New York to Niagara Falls, and from
Niagara Falls to Toronto, | would like to < you to give your
opinion whether the piobabilities are in tavor of power being
transmitted from Niagara Falls to Buffalo as cheaply as it could
be penerated with coal purchased thereabouts? .

Mr. Breithaupt : 1 certainly think it can be done, Mr. Presi-
dent. There has been so much said about it that I purposely
avoided that in my paper. 1 expect that with’'n a year or two
power can be delivered in Buffalo cheaper than 1t can be pro-
duced there by ordinary steam engines in small quandities.
When you get a very large steam pl.:mt. such as a thousand
horse power engine, with all the best improvements, such as
triple expanston cylinders and so on, power there is compara
tively cheap too, especially in Buffalo, where coal is cheap. In
that case pethaps the difference between the two systems would
not be great.  But for ordinary machinery, in small quantities,
from one or five to fifty horsepower, or anything like thay, it
seems to me that the Buffalo plant should be able to dv business.
Of course, 1 do not want to express a positive view, because it
must be determined by the circumstances of the case.

"The President . Of course my question was rather sectional.
No doubt, many people believe it can be done commercial-
ly, although the cxperiment may not be so far advanced. At
the same time, the plant that is in course of construction, and
the immense force of Niagara Falls can be utilized to dnive
manufactories on the spot.  Ifit is determined in the near future
that the clectrical business 1s not going to pin oui, it will be
very easy to drup that part of the scheme, and utilize the power
of that canal on the spot, as at present they are not commitied
to any particular system.

Mr. Wickens: If it be possible to Froducc this current at the
Falls and carry it to Buffalo for as little money as it can be
wade in Buffalo, after the line is carricd to the city and you be-
gin to make the distribution all over the city, up into this little
factory, and down into that little factory, you have got to make
reductions, as I understand, in this scheme. Wil not there be
a loss there? If this power was conducted to Buffulo; to a large
station, and utilized there, then, of course, losses would occur
when the current was re-made, s it weie, and being distributed
in that city, If the scheme will drive a large poner station in
Buffalo as cheaply as a luge station can be diven Ly steam
power, then the distribution from the dynamo in that station will
be the same as to-day, and we know what 1t 1s. But " the
scheme will not do that, will only reach places that are driven

with small powers, why, we know that the cost of driving small
steam power is wmuch greater than large, and the distribution has
got to go to these small ones; 1t 1s a question whether one end
won't counterbalance the other, and go into the same hole n
came out of almost,

Mt Breichaupt . The only question 1s whether you can de-
hiver from the dynamo at Buffalo cheaper than it is supphed by
steam power there.  If that transmission becomes an accom-
plished fact, the loss would be very small.  “I'hat point does not
come into the question, Lecause 1if you wan bnng it there, then
you can start a distubution plant from there just as cheap as
from the other. Itis a matter of electrical engineering,  You
can measure what the loss is in the first dynamo, and m the lince,
and can get at exactly what pereentage o¥|)o\\ct will be deliver-
ed at the motor, and from that you wan easily figure whether 1t
will pay better than the ather.

The President : T understand that soft coal, for steam pur-
poses, can be purchased in Buffalo at from $1.00 to $1.60 per
ton. If thatis the case, the probabilitics are that the electric
company is not in i, You can figure ap, of cousse, toa dot what
it would cost per horse power, taking an ordinary well construct-
ed lugh pressure engine.  The amount is four pounds per horse
power per hour, and the total expenditure for fuel is not very
great. If you begin right at the water at Niagara Falls, you
have the cost of construction of these large hydrauhe works, they
must pay interest on the cost of construction, and then, you
must remember, there will be interest on the cost not only of
the water that goes through the tunnel, but there is the water
that will go through the stock, you see, that has to be figur-
ed. There is no doubt that concern will be capitalized at a
much higher amount than the actual outlay. That has to be
considered.  Your power is going to cost you a certain amount
at the Falls, and thn you have & hydraulic plant to maintain,
turbine wheels and so on, and machinery won't run for nothing.
Then there are generators and dynamos, whatever s going to
be used, they will require looking after. A large number of the
members here know what it means to maintain a dynamo,
‘Then there are the transformers, from low to high teasion , the
high tension transformer will of course be a destructive clement.
Itis all very well to say that by using the alternatng current it
will do the work itself ; those of you who have transformers will
know that they, too, are ticklish cattle to handle, especially 6if:
teen or twenty five thousand volts. “Then you have the line, in-
terest on that outlay, constsuction, and cost of nght of way, and
all those matters to be taken into consideration, and a distribut-
ing place at Buffalo, and transformers agun.  So, by the time

ou would get it to the consumer, it is an open question whether
it would pay or not.

Mr. Dwight: Mr. President, as | suppose these meetings will
close to-day, I wishto sty this 1s the fust opportumty | have
had of attending your meetings, and 1 wish to tell you how much
I have been interested in the papers that have been read to-day.
I hine tried to heep tack of almost everything in connedtion
with clectnical matters, and the consequence 1s that 1 really know
very little about the thing, as the field 1s so kuge that one who
tries to keep track of it all can only do so in a very superficial
manner. 1 do no. know very much about any special subject,
but I try to know a little about everytlung, and the papers 1
-have heard appear to me to be wonderfully suggestive.  That of
Mr. R. G. Black, read this morning, 1 think all will agree, was
cxceedingly interesting.  One idea suggested, that there is a
time when it pays to smash an electric lamp, is something new .
I think we have always thought tather more of how long we
could make it last.  Then Prof. Rusebrugh's paper, and the last
one by Mr. Breithaupt, 1 am sure we shall all be glad to have
the opportunity of reading when printed. 1 think every member
of the Assaciation is deeply indebted to the gentlemen who have
read those papers to us, which they have evidently tiken so
much pains to prepare. 1 have much pleasure in moving a vote
of thanks to Mr. Breithaupt, for the paper he has just read.

The motion was seconded by Mr. McFarlane and carried.

TRADE NOTES.
The London Electrical Works Co., under the same management as the
London Machine Tool Co., has recently « ed the manufacture of
electnic motors at London, Ont,

The London Machine Tool Company have recently cunstructed a mam-
moth lathe weighing about 25 tons, for Alex, Fleck, of Ottawa. It will be
used in the construction of heavy machinery, such as engine cylinders,
which can be turned ten feet in diameter or length, 1t is said that nolathe
of such dimensions was ever before built in Canada.

The Ottawa Electric Light Co. have recemly moved into their new
station. ‘They have materially increased their plant, ant have now one of
the finest arc stations in the Domunten, A feature of the plant 1s the wse
entirely of rope drives for main transmissions, erected and supplied by the
Dodge Wood Split Pullcy Co., of Toronto, under their patent systen.
There arc two main dnives from the water wheel shafts to main dniving
shafts, baving a capacity of 300 h. p. each. Alliron grooved pulleys are
used, and the silent, positive and steady manner in which the power is
transmitted, 13 o great satisfacnion o il concerncd, as weii as a matter of
much interest to power users i general.  Engincers and mechanical super-
intendents who are still skeptical on the question of rope driving, would find
much to interest them around Ottawa, Hull and vicimty.
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HAMILTOR C, A. S. E.

HAMILTON, -ONT., Feb. 16, 1893.
Editor ELKCTRICAL NEwWs:

Sir,—At a recent regular meeting of the above association,
Mr. D. Thomson, General Manager of the Hamilton Electric
Light and Power Company, gave a talk on clectricity. Mr
Thomson had double and single arc lamps, incandescent hight
volt meters, ampere meters, transformers, a small dynamo and
wotor all running in our hall, so that on our arrival it looked
like a testing room.

Mr. Thomson, in introducing the subject, said he didn’t pro-
pose to go into any extended or profound explanation of the
many uses of electricity, but simply to show some of the appara-
ws in use for making practical application of electricity for com-
mercial purposes.  He described the method of operating incan-
descent light, the various methods of wiring, etc.  He explained
the strect rulway construction and operation, the nature and
uses of bonds, grounds and feeders.  He also clearly described
the electric motor, illustrating his remarks by illustrations on
the black-board, and with the motor in operation on the plat-
form the dynamo and generator were likewise explained, as well
as the different currents, how currents are made to alternate and
the frequency of altiernation.  In conclusion he referved to one
of the latest means of employing the electric current commer-
cially, viz, for heating purposes, and described how the current
was passed into a coil and how heat was produced by the resis-
tance offered to its passage.

Mz, Thomson cooked gnddle cakes by the aid of a little elec-
tric griddle and distributed them among the audience. This is
the first cooking done by electricity in Hamilton.

In closing the lecturer said that he had not a particle of doubt
that many of his hearers would live to see the day when coal as
A means of pruduany heat in houses would be entirely replaced
by clectnany.

At the close a condial vote of thanks was passed to Mr. Thom-
son for his instructive address, after which Mr. Gough, of Tor-
onto, Mr. Black, Manager of the G, N. W. Telegraph Co., and

Ald. Dewey also highly complimented him. RD

LETTER OF THANKS.
Editor Erxcrricar Nxws.

Sik,—1 wish through the coluinns of the NEWS to convey my
sincere thanks to the members of Ottawa No. 7, C. A. 8. E,
and especiaily to Bros. J. Thompson, R. Robert, A. Gaul, J.
Latour, J. Cowan and——Corbet, for the very kind manner
which I was treated by them on my recent visit to Ottawa for
the purpose of organizing No. 7 Association. I was through
theit kindutss enabled to visi all the government buiddings
sncduding the Geologieal Deparuncnt, which was most interest-
mg ; also the Patent Department, i the model room of which
one could easily spend a day, looking over the thousands of
models.

All the clectric light and street railway power stations were
visited, and my stay was made so thoroughly enjoyable that 1
was loth to leave when the time came. For genuinc good-
heartedness and soviability it would be a hard maner 10 beat
the boys of Ottawa.

1 remain, yours truly,

ALBERT E. EDKINS,
President Executive, C. A. S. E.

A GUELPH STEAM PLANT.
Editor ELECTRICAL NEWS

Si,- 1 visited Guelph 2t short ume since, and among the
steam plants in that busy little city are several which reflect
credit on the engincers in change, and should be a source of
pride to the owners.  Once n particular, 1s the plant which sup-
plies the motive power in Messrs, Bell & Co.’s organ and piano
factory.

The plant consists of 3 honzontal tubular boilers as follows :
Onc 16'x 60", and two 14 2607 which are fed with plunger
pumps and two exhaust njectors. The engine isan 18"x 42"
Wheelock ‘non condensing?, which is developing 150 H.P. ac-
cording to cards taken by a Thompson improved indicator,
which is always connected on the engine, cards being taken
cvery week.  The hghting plant consists of two 325 light 16 c.p.
9o volt Brush incandescent dynamos and one 73 light 16 c.p. 90

volt Kay dynamo, the latter being used for day service and the
former for night.  The building is heated throughout by exhaust
steam. The system was constructed by Mr. R. Bell, the engin-
cer in charge, who is a member of Guelph No. 6, CAS.E. Mr.
Bell has in operation a very ingenious little electrical apparatus
for stopping his engine by any employces in any part of the
building in case of accident. By simply pushing © button two
magnets in engine rooin are caused to attract a small armature,
the 1esult of which is that a little bolt is shot, and off goes the
governor belt of the engine. The result is that the steam valves
are disengaged and the engine comes to a stand-till.  Anyone
who understands the construction of the Wheelock engine will
readily sec how this is accomplished.  The main drive is a rope
transmission, and the device spoken of above is so arranged that
should any of the ropes commence to break or give way, the
engineer is at once notified, as the engine stops. The motto
around this steam plant appears to be “Cleanliness is next to
Godliness,” for everything is clean and bright ; there is a place
for cverything and everything is kept in its place.  Mr. Green is
justly proud of his plant, and the writer takes this opportunity of
thanking him for the few pleasant hours he spent in Guelph 1o
the company of limself and famuly.
Yours truly,

A. E.EDRINS.

OTTAWA NO. 7C. A. S. E.

At the inauguration of the above association briefly referred
to in the NEWS for February, Mr. Edkins, President of the
Exccutive, addressed the members on the objects and aims of
the Association as follows :

1 can assure you that the Canadian Association of Stationary
Engineers as a body, and myself and brother officers of the
Eaecutive Coundil in particular, are very proud of the engineers
of the city of Ottawa for having made such an excellent startasa
branch of the Canadian Association of Stationary Engincers.
When I first communicated with Bro. ¥. Robert, with a view to
forming an Association in this city, I expected that it would (i€
started at all) be con:posed of not more than 15 members. 1
was, to say the least, very much surprised when 1 received word
that you had determined to organize with 33 members, This is
the best start which we have had, with the exception of Montreal
No. 2, which is composed of cngincers of French Canadian
nationality, and which started out with nearly 100 members.

Takiny into consideration the size and population of the dif-
ferent cities, and the number of steam plants in each, this
Association must be regarded as being a credit to Ottawa and
to yourselves as engineers.

The main object of the Tanadian Association of Stationary
Engincers is to unite engineers for the purpose of instruction,
and to assist menibers who are out of employment to secure the
same. A large number of manufacturers have looked upon
the Association wath suspicion, behieving that 1t was mstituted
for the purpose of creating strife between the members and thar
cmployers in regard to wages.  This is not, nor was it ever the
object of this Association.  What we do in regard to the wage
qucstion is this : We hold our meetings twice a month, and after
the routine business has been disposed of, an hour or more is
spent discussing diffcrent problems such as are met with
in the daily work of a stationary ungtineer.  If a brother engincer
meets with any difficulty with the machinery under bis charge
he can bring 1t up before his Association and get the benefit of
the experience of others.  To facdaate this {eatuwre most of the
Associations have a small box, which is pleced outside the meet-
ing room door. It any brother wishes to ask a question, he can
put it in writing and drop it into the *‘question box® before
entering the room, and when “ Good of the Order ” business is
reiached, the conductor brings in the box to the President, who
reads the questions out to the meeting. It often results that a
general discussion takes place, and the member who asked the

uestion, generally gets the information he needs, while at
the same time no one knows who is asking the question. This
method has given excellent satisfaction in other Associations
and 1 commend it to you for consideration.

Euch Association bas also a blackboard, and we make it a
gomx_ 10 try to have some m~mber give something in the line of

guring out a problem at .ach mecting. In this way we are
educating cach other to fill better positions when thev turn up,
and also making our services more acceptable and worth more
moncy to ouremployers. There are but few men who own steam

lants who would not be willing to pay an engineer a little more
or his servives_ if he could prove conclusively that he had the
ability to sun kis plant in an economical manner. There arc
lots of men running sicam plants who have not had the neces-
sary experience as firemen to make them engineers, and con-
scequently are not worth the salary they are paid, cven though 1t
be small.  On the question of wages, then, what the Association
endeavors to do is, to uniteall practical swuationary engineers
who have had at least three years experience in charge of boilers
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and engines, (or as firemon) for the purpose of meeting together
socially and for mutuat instruction in our callin}:. It would be
worse than nonsense to set up a scale of wages for engineers, as
what would be a fair remuneration for a nan on one plant, say
of 200 H. P. would be out of the question on a plant of 30 H. P.
in a small factory.

What we believe is this (and the past experience of the C. A,
S.E. proves its correctness), that merit will bring its own reward,
and if an engincer is sober, steady and industrious and makes
himself competent, he is bound to be successful in his calling.
I could give you thc names of engineers who were receiving
wages at the rate of $9.00 per week less than four years ago,
who to-day aie in responsible positions, and are holding the
same with credit to themselves andthe C. A. S. E. These
men joined the Associaticn, attended the mectings, and took an
active part in_the proceedings, thereby fitting themselves for
a better position, and when such a position turned up they got
it.

Some people are inclined to think that owing to the rapid
strides made by electricity a< a motive power during the past
few years engineers will soon all be out ofa job. I takea far
different view myself of this matter. In fact 1 consider that the
outlook for experienced and practical stationary engineers never
was better. 1 am awareof the fact that many smalil plants have
been converted to electric powers, but in these places the
owners mne :imes out of ten never did employ an enginecr.
Where there is water power, of course, some of these engines are
replaced by motors, the current for which is generated by water
power, but on the other hand large power stations are being
erected all over the country, and in each of these places a staff
of competent engineers will be required, and will receive good
remuneration for their services.

It is becoming very plain that we must bestir ourselves, if we
intend to keep up with the march of progress in stcam engineering.
Steam and ¢lectnicity are coming into closer and nearer quarters
cach year, and you can hardly enter the engine room of any
large factory now without secing a dynamo, used cither for light-
ing or power. The men who are expected to take charge of
this machinery are the engineers. In this connection the benefit
of these Associations again becomes apparent, as the engincer
who has had experignce in handling electric machinery can give
practical pointers to other members who have not as yet, but
may at any time becalled upon to take charge of such machines.

As many if not all of you are aware, we have tried on several
occasions to get a Bill passed to provide for the licensing of
stationary enginecrs, but so far have been unsuccessful in our
endeavours. Two years ago the Ontario House passed a Bill
providing for the examining of and granting certificates to all
stationary engincers who wished to pass. They incorporated a
Board for this purpose, of which 1 have the honor of being a
member. Quite a number of engineers have taken out certifi-
cates under the Ontario Act, but we are not satisfied yet. Itis
only a matter of time, and not a very long time either, before
every engincer will be forced to prove to the authorities that he
has had the necessary expericnce to enable him to take charge
of*a stcam boiler and engine, and thus give a guarantee that the
lives of employees in factorics and shops are reasonably secure
during their hours of toil. Some engineers fight shy of such a
legislative measure, for the 1cason, as they say, that they lack
education, without which they appear to think they would be
unable to pass their examination. This is a mistake on their
part. I can assure you that the Canadian Association of
Stationary Engincers does not wish to secure the passage of any
legistation which would put a2 man out of a position which he
had proved his capability to fill, perhaps by many years of
efficient service as engineer, even though he might be lacking in
education and theory.  What we desire is to elevate our calling
toa fair standard, and prevent manufacturers from employing
teamsters, clerks, grocers and shoemakers to fill positions as
engincers. There are plenty of men who have had experience
as firemen and engineers to occupy all the positions, without
causing any inconvenience to the steam users in securing men
who are experienced. It is not necessary for a man to be well
up in theory and figures to enable him to become a proficient
engineer, but if an engineeris inclined to study and work him-
sclf upin theory, in addition to his every day practice, I have not
the slightest hesitation in saying that he will find himself well
repaid in the shape of better wages, and a more agreeable posi-
tion where there 1s less manual labor and morce thinking. We
must ‘bear in mind the old saying, there is always room at the top.
In conclusion lct me say that you will be certain to have your
own little troubles in the Association just the same as we have
had in other cities, but these need not seriously impair your
progress if you hive up to the obligation which you have taken,
and try to remember the fact that because a biother holds a
different opinion from yourself on any subject he is not in con-
sequence a know-nothing. Every man has his own opinion, and
every man should respect the opinion of another, even though
it may not accord with his own. If you keep the chicf objects
of this Association in view I have no hesitation in saying that
you will one and all greatly benefit thereby.

. lagain congratulate you on the grand start you have made
in organising an association in this beautiful city, and I sincerely

trust that Otcawa Atsociation No. 7 may have a fong and useful.

life before it, and that the time may never come when you shall

reget the step you have taken to-night n becomug a part of the

SPARKS,

:l‘hc consolidation of the three electric highting companies at Ottawn is
said to be under considerntion,

Nearly 2,000 electric cars are running in the United States.  Boston
alone has about 100 miles of electrically operated roads,  Several systems
have been developed to a perfection that insures smooth and regular service,
Other systems are all in the experimental stage,.—Scientsfic American.

According to the decision of the Supreme Court of Minnesota, in the case

of Matz vs, St. Paul City Railway Campaay, standing on the rear platform
ofa m(.)ving street car, even when there is room inside, is not, under ordi.
fary circumstances, negligence per se, at least in the absence of any pub.
lished! rule of the carrier forbidding it.
. The capital stock of the Hamilton Electric Light and Power Co. has been
mcnc.\?cd 10 $300,000. At the annual meeting held a few days ago, the
f?llowmg officers were elected .—R. Thomson, president , J. M. Lottndge,
vice-president ; J. V., Teetzel, Q. C., secretary treasurer ; dircctors, Robert
Evans, Ald. D. R. Dewey, John Kunox, of Hamilton, and H. M. Pcllatt, S.
F. McKinnon, A. H. Campbeli, Toronto,

It hfls been known for many years that lead pipes frequently suffer from
corrosion when laid in certain kinds of earth, while certain waters eat away
theinside. During the discussion on a paper on ** Cables * at a meeting of
the students of the Institution of Electrical Engineers, Mr, AL T. Weaght.
man mentioned the casc of the Loch Katr.ne water at Glasgow. He stated
that this water contained free carbonic acid, which attacked the lead, and
that the fault was corrected by treating the supply with chalk. He pro-
posed, therefore, to imbed lead.covered cables in chalk.

The silvered copper wites, as well as the gauze, employed 1n the brushes
for dynamas have several inconveniences.  On the other hand, carbon has
not yet received u fur trial. - A Paris manufacturer has constructed brushes
formed of metal plates, from 0.2 to 0.3 millimetres thick, with a basis of
copper.  The plates are folded and placed one upoa another, until the num-
ber is sufficient to attain the necessary thickness. These brushes are sawd
to do away with sparks, and lessen the wear aad tear of the cummatator.
Only experiments of long duration willenable the real value of these brushes
to be determined.—London Electrical Review.

It is found from expericnce that a short fuse will carry more current than
a long one before blowing. Thus is on account of the terminals conducting
the heat away rapidly and so cooling the fuse. It is also found that the
current required to blow a fuse will depend to a considerable extent upon

* the size of the terminals. The necessary length for a fuse will also vary

with the amount of current it carries.  For instance, the fuscin a line of five
lamps in series on a 500 volt circuit, taking ¥ ampere, need be only 3 of
an inch long, while a 200 ampere fuse on a 500 volt circuit should be 4 or 5
inches long,

A companson of the constituents of some of the different forms of ight
shows the following proportions :—
RED  GREEN BLUE  VIOLET

Sunlightsseoerieincennnnn . ¥ 1.6 o. o.1
Electric Light . 20 1.0 o.g 1.0
Pamffin .....ieeeen 30 0.06 0.2 o1

It wall thus beseen that the elecinic hight cuntains a smaller numiber of thuse
rays which belong to the red end of the sofar spectrum, aud in this ropet
most nearly resembles the sunlight, next to the electric light comes the
paraffin, and last of all gas, It has becn proved that the rays which belong
to the red end of the spectum, that is, those of the greatest wave length, are
those which are most liable 10 arritate thercuina.  In this respect, therclore,
clectne illumination stands out as supenor to 1ts opponcats.

The Montreal Auer Incandescent Light Company has been incorporated
at Montreal with a capital stock of $1,000,000, to manufacture and supply
clectric energy for commeraal purpuses.  The Auer nuandescent Light s
produced from ordinary illuminating gus by a special form of burner at-
tached t0 any cxisting gas-itng. A cotton woven mantle, about 2 1. in
diameter and 7 in. long. is dipped in a solution of the salts of a refracting
metal obtained from menazte.  Its then wrung out and dried over a form-
er to give it proper shape.  The mantle 1s then sct on fireand the cotton 1s
entirely consumed, and the heat converts the salts of the matenal 1nto an
oxide. The mantleis thea placed over the blue flame of a Bunsen burner,
which brings it instantly to incandescence. it 1s claumed that the cost of
this light is very much less than that of ordinary gas. while the illuminatng
power is much greater.  The inventor is Dr. Carl Aucr, a native of Austria
and a graduate of Heidelburg University.

Mr, Corliss used 10 get nd of the nccessity of steam ackets, and a good
many other inconvenicnt things, whea tic furmished a power plant, says
Metal.  His steam cyhinders, considered in themsclves as ‘power producers,
did not seem particularly coonomical.  Butthe weak point of the cngine he
supplemented by strong points in the boiler end of his combination. His
verf.cal tubulars were so armanged that he could get stcam into his cylinder
supetheated cnough tc overcome the cffects of initial condensation, He
once said. 1 want to sell power and power plant, but I don’t care to fue-
nish a baler for some onc’s engine: nor an engine for Tom, D ck and
Harry's boiler,” The secret of his great cconomy  was in the designing of
every part of the plant to harmoniously combine in producing the onc
desired result,
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JOHN YULE, Manager Guelph Gas and Electric Light Company.
Guclph, Unt.

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS

EXRCUTIVE HOARD :
Presdent, AL E. EpRans., . . Toron1o, Ont.
Vice-President, G, Hust, - - = Montreal, Que
Seerctary, W. G, BlLACKGR K, 43 Bram 8t., Toronto.
Treasurer. R. MACKIE. Hamilton Ont
Conductor, CHAS. Hral., . Toroato, Ont.
Door Keeper, o, Basbois, - - Montreal, Que.

ToroNTe Braneit No. 1 Mects every and and gth Fnday each month
in Room D. Shaticsbury Hall. \W G Biackgrove President* K Phillips.
Secretary, 63 Mariborough Ave,

HaMILTON BRaNtdt Nu. 2. —Meetvast and 31d Fnday each month, n
Maccabee's Hall  \W. Sweet, Prendent; E, Nash, Seerciary, 89 Litile
William Street.

STRATIORD BRANLI Nue 3.—John Hoy, President; Samucl H. War,
Secretary

BRANTFORD Bravcnt No. 3.—Mecets 2nd and 4th Friday cach month.
Thos. Pilgnm, Presadent . Johin Ugle, Secretary, G. 1. car shops.

LONDOS BRANCH Nuw ¢ Meets and Tacxday cach month,  F. Mitchell,
President: ] Mclntosh, Recretary

BRANDON, MAN., BRANCH NO. 3. —Mcrts 151 and 3rd Friday each month
in Cuy Hall. A R Crawford, Presxdent ; Anhur Fleming, Seaetary,

MONTREAL BRaNwit No, 1. —Meets 1st and 3rd Thursday each mionth,
in Mechanics' Institute 203 St James street — Thos  Naden, President ,
Jos. G. Robertson, 1320 Mignonne street, Scaretary.

ST, LAURKNT BrANCR NoO, 2.--Meets 151 and 3rd Tucsday cachinonth,
in Mechaniax” Inst tute, 303 St._James street. Matthias Guimond, President ,
Alfred Latour, Seeretary, 306 Dalisle street. St. Cunegonde,

GueLri BRANCH No, 6.~—Meets every 15t and 3rd Saturday at 7'30 p.m.
J. A, Angell, Presulent; C. Jorden, Secretary.

OTTAWA Branutt, No. 7. — Mecets and and 4th Tuesday, ecach
month. in Labour Hall J. H. Thompson, President, J. B. Latour,
Secretary.

KINGSTON. ASSOCIATION STATIONARY ENGINERRS,~—Merets twice each
month over No. 1 Fire Station, ], Devlin, Presiaent . W, Gilmour, P, O.
Box 699, Sceretary.

Tur Storage Battery A Canadian brings it up to a state of
perfection that knocks the trolley cold I” is among the latest
startling information 1n the clectrical hine furnished to the public
through the Toronto press. It strikes us we have heard some-
thing akin to this before.

Tue Governor of New York State believes that the canals can
only compete successfully with the railways in the carrying of
freight, by adopting electricity as motive power. He points cut
that ample water for the generation of electricity is available
at various points along the Erte Canal. The same could be
said of the Canadian cunals, and it is not unlikely that the
idea will be put into coeration.

Tue Canadian Patmt Office Record usually reaches us about
three months behind time, the wrapper bearing the words “ On
Her Majesty’s Service.” We do not know how far a service of
this character is satisfactory to Her Majesty, but to everybody
interested in the subject of patents it is next thing to being no
service at all.  Nineteenth century methods evidently do not
prevail at the Government Printing Bureau.

IN view of the amount of attention which is being drawn to
various schemes for transmitting power from Niagara Falls, and
as a commentary on the discussion on this question which took
place at the recent session of the Canadian Electrical Associa-
tion, it may be mentioned as a significant fact that the Niagara
and Queenston EleCtric Rumlway Company, whointend utilizing
the power of the Falls jor their line, are actually building a steam
power house at the lower end of the roxd at Queenston, thus
demonstrating that the engineers of that road consider it cheap-
er to use ster™ power—although they will have a water power in
operation at the Falls—than to transinit that power only a dis-
tance of seven miles.

Mr. THOS. A. EDISON, replying to the enquiry of the Toronto
Globe as to the practicability of transmitting to the City of
Toronto by means of 2 cable icross Lake Ontario, power gen-
crated at Niagara Falls, expresses the following opinion . “The
laying of a power cable under water is the only practicable
method of accomplishing what you desire, for the reason that an
aerial line would be affected by lightning. It is perfectly prac-
tical to convey 20,000 or 30,000 horse power to Toronto from

1 Niagna by submarine cable. The following questions occur to
me, however, in this connection .- 1) Would not such a cable
as the one proposed be liable to be disturbed bv ship anchors?
(2} Is the project commercial, and if effected could it compete
with a quadruple cxpansion engine, with automatically stoked
boilers, situatedin Toronto itself? My impression is that the
last named method would be the more commercial, notwith-
standing the high price of coal in Toronto.®

THE interior of the Toronto public library building was re-
cently remodelled, and is in conscquence much better adapted
than formerly for its purpose.  In view of the expense which has
been put upon the building for the purpose of increasing its at-
tractiveness and usefulness, it is to be regretted that the means
have not been discovered to prevent the public reading room
from being used as a place of shelter in winter by persons of the
dissipated class, whose presence in some cases is so offensive as
to make the atmosphere unendurable beyond a short period.
Ratker than be brought into contact with persons of this class
and be obliged to inhale the impure atmosphere which is due to
their presence, the respectable reading public is forced to forego
10 a large extent the advantages to be derived from frequent
visits to the public reading room.  We can quite understand the
difficulty which may be experienced in attempting to exclude the
undesirable class of persons to which we have referred, but it
ought not 1o be an impossible task, and in the interests of the
reading community it should be done.
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THe City Council of Kingston is still laboring with the ques-
tion of improved street rilway facilities. It is evident that the
advantages of the clectiic system have impressed themselves
upon the minds of the citizens and their representatives in the
City Council. \While there is a strong desire to enjoy the
improvements which this system would confer, there seems to
be a disposition to impose such conditions as are likely to pre-
vent any company trom undertaking to introduce it. An offer
has been made to Mr. B. W. Folger of a 40 years franchise, on
condition that he shall pay to the city 5 per cent of all yearly
receipts above $20,000. It is understood, however, that this
franchise is not to apply to all the city strects, but only to those
on which cars now run. It is said that M. Folger does not feel
disposed to accept this offer, and it is probable, as stated, that
more liberal conditions will be required before the citizens of
the Limestone City will be able to experience the benefits of
rapid electric transit.

RuUaoRs have been abroad of late, that a movement was on
foot by the Cunadian General Electric Co., for the purpose of
securing control of the Royal Electric Co., of Montreal. Mr.
Thibeaudeau, president of the Royal Electric Co., denies that
there is any foundation for the weport, which would appear to
bear on its face the stamp of improbalnlity. The General Elec.
tnic Co. has already absorbed a number of smaller concems, and
owns and operates several street railways and lighting plants,
which would seem to be sufficient to occupy its attention and capi-
tal. We do not believe that the entire electrical business of the
country can be controlied by a single corporation, and any
attempt in thu direction would be likely to have unprofitable
results. In this connection a Montreal syndicate is ciedited
with being engaged in the endeavor to have legisiation enacted
in the Dominion Parliament which would enablethem to buy up
and operate all the clectric ight and gas companies in  Canada,
If such rumors were hikely to be realized, a considerable propor-
tion of the business community might well be on the look out
for a country whete absence of the combine system would enable
them to earn a living.

THE severity of the present winter has served to call auention
to the necessity for vestibule cars.  The duties of the motormen
in Montreal, Toronto and Hamilton, difficult enough at any
time, have been rendered doubly so by exposure to snow and
frost. Itis to be hoped that before another winter shall arrive
somcthing in the way of protection from the elements will be pro-
vided for them, The comfort of the passengers would thereby
also be promoted. In this cunnection we obsen e that a bill has
been intruduced into the Hinois Legislataie, making s estibuled
cars compulsory on all power lines, The main scction of the
bill is as follows: All operators of street car lines as common
carriers in this State shall provide the motor car-—that is, the
car upon which the driver, motoneer, or gripman performs his
duty—with a vestibule apartment for the protection of said
drivers, motoncers and gripmen from inclement weather, said
vestibule apaniment to be ~ppropriatcly constructed of double
glass framework, so that between the pancs of glass, there shall
be room for a layer of atmosphere of sufficient thickness to pre-
vent accumulation of frost on glass, so that the view of observa-
tion of said driver, motoncer or gripman shall not be obstructed.
The opcrators of any strect car lines who shall fail to comply
with the provisions of this act within six months after the pass.
age of the same shall be subject to a fine not less than Si00 nor
more than $3500 for cach and every month compliance with the
the same isdeferred.  Any laws pertaining to common carriers
of cities of this State conflicting with the act are hereby repealed.

THERE scems to be considerable difference of opinion amonyg
some of thosc prominently connected with clectrical industries
in this part ot the world as to whettier or not it is practicable to
carry current at high voltages and over long distances and sell
it at such a price that there will be a saving to the users over the
cost of gencrating the same amount of current by the consump-

tion of coal on the spot.  Onc of the long distance schemes on
“hand is that of Mr. John Patterson, of Hamilten, who proposcs
to bring at least 3000 H.P. from Niagara to the city of Hamilton
for the operation of clectric milways and divers other uses.
Whether it will be a success or not, or whether it will ever be

attempted to be carried out, remains to be seen.  We are 1 a
position to state positively, however, that Mr. Patterson has a
direct and positive tender from Stemens & Halske, of Clucagu,
in which they guarantee to transmit that amount of power at a
pressure of about 18,000 volts.  They also guarantee to deliner
in Hamilton 73 per cent. of the power consumed at the Falls,
the system used to be alternating, with step up and step down
transformers, alternating cuerent motors w be used throughou,
both on the cars and on any that may be stavonary,  Should the
undertaking be carried out, and it looks at present as though it
might be, there will be great interest taken m i both i Canada
and the United States, for it will be the first of its kind in
America, unless the Niagara Falls scheme be started ahead of
it, which would seem at this tme 10 be extremely doubtful,
True, if it can be done here, it can be done there.  The Patter-
son scheme seems to have advanced too far to permit of a draw-
back. Should it fail, it will, to say the least, put My, Patterson
ina queer position, as the company's charter has been granted,
some of the stock has been subscnbed for, and 1t only remams
10 begin the work of construction. T'lus we are assured will be
started in a little while, in which case the project will be re-
garded with world-wide interest.

FIRES CAUSED BY STEAM PIPES.

THE New York Spefator of February t6th bas the fol-
lowing :

** Several theories have been advanced as to the probable cause of steam
pipes igniting wood. One, that the constant heating has carbonized it, and
as carbon has an aflinity for oxygen, corrosion takes place and ignition en.
sues. Another theory, published some time ago in Puicer, attributes the
result 10 the same cause, but by the corosion of the steam pipes.  None of
these theories are corroborated by the authonty of mea who have spent a
lifetime experimenting on this subject.

**In 1886 this subject came up for discussion 1n a cvit engineer's club,
The president requested its members to make a thurough investigation of
the matter and 10 present papers upon the result at subsequent meetings.
The writer conducter a series of experiments, and read a paper upon the
result of his investigation to the club, which was accepted and ordered
printed in their monthly issue. The writer, in his cxperiment, bas ignited
at will the wood coming in contact with stcam pipes by allowing the water in
the boiler to run low, which happens more often than the engineers are
willing to admit. \Vhen onc-half of the heating surface iy uncovered by
water the steam gets superheated, during which time the pipes are visible
in a dark room by their glow. A boiler may also foam under the care of
the most carcful engineer, and not a drop of water will remain in it regard-
less of the glass gauge or the frequent tests of the petcock. A glass gauge
cannot bz relied upon, and the peicock will indicate water in a foaming
boiler until a very small quantity of it is left. “The first indication given to
the carcful engincer 1s the smell of the burning o1l 1n the cyhinder of s ene.
gine. At that period all pipes in the building arc red hot.  The engineer,
well knowing that his empluyer would actuse him of neglect —and hic wouid
probably lose his positiun if the facts were known—he banks his firc and
with a trembling hand slowly starts his pump. The engine has kept its
motion, all the machines have kept running, but during that short period all
the steam pipes in the building were red hot, the wood in contact with it
has 1gnited, and the conflagration will start a httle later,

** No truthful engineer will deny that at some penod of his hife his boiler
has foamed, as 10 human knowledge can foresee this occurrence, but few
will ever admit that the water got low in their boiler when no foanung ex-
isted. Still, thewriterknows that it often occurs, and to this occurrence can
be charged the heavy losses that the underwriters are called upon to pay.

C. T. Auntx, Civil Engineer.”
Philadelphia, February 6.

The signature professes to be that of a civil engincer.  When
we were boys we used to be told that a cwvil engineer was an
engineer that was civil. The definition hardly holds good n
this casc ; or if it does, then the Specfator’s Mr. Aubin 1s no en-
gincer. It s quuie evident hie does not belong to the Stanonary
Engineers, clsc he would not malgn s brethren. Heas not a
blacksmith, because he can make ston pipes red hot without
putting them inthe fire.  He isnot a boiler muker, because cven
a boiler maker bas mote scnse than to expect a bailer to go on
quictly with its work after being red-hot and empty, and pump-
cd full of cold water again. He claims to beable to keep the
cngine running steadily after every drop of water 1s out of the
boiler. What a pity that any should ever be put into the boiler
if such can be done, especially in cities where water costs so
much. We have pondered over the matter, and have ccme to
the conclusion that Mr. Aubin has esther made once of the great
discoveries, such as have enlightened the men of this century,
or that a portion of the address given has been inadvertently left
out. We suggest to vur friend, the Specfaior, that the article
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will be much more intelligible to steam engincers if after t}ze
word “Philadelphia * there should be added the words * Lunatic
Asylum.*

ENGINES FOR ELECTRIC LIGHTING.
1L

In the former article on this subject some suggestions were
made as to the probable causes of unsteadiness or jerkinesin the
motion of clectne machinery driven by high speed steam engines.
These suggestions were applicable only to cases in which the
machinery is driven by one engine of the single cylinder and
single crank type. Jt is common to find such engmes used,
aad as they are generally connected to the dynamo by belting,
the jerking is aggravated by the belt slipping at times.

Variations in the load are not responded to quickly enough
by the common style of engine governor, and where changes of
load are frequent, or, great in amount, as compared with the
whole Inad, the enginc’s speed will be constantly varying. In
this respect the long stroke engine, with larger fly wheel and
driving a main shaft and counter shafts, will be found to have
an advantage, especially if the driving shafts have heavy and
well balanced pulleys. Small variations of load will not per-
ceptibly affect the motion of the total mass of shafting, pulleys
and belts, and if the change of load be & great one, time will be
required 1o change the speed of all the shafting, and in that time
the governor will have acted on the steam supply. The gover-
nor would be much quicker in its action if it were attached to
and driven by the dynamo mstead of the engine; or there
might be a supplemental govermnor on the dynamo to assist the
one on the engine. Where there is a considerable amount of
power required constantly, with or without extra demands during
ceitain hours, the steadiest motion will be got by having at
jeast one large engine driving a main shaft, from which the var-
ious dynamos may be driven by counter shafts. This large
engine should have at least two cranks and two cylinders, and
will be even better if made with three cranks on the one shaft.

When two cranks are used, the one cylinder has its piston at
kighest velocity when the other is at the turming point, and has
no velocity. The average power of the two is thus made much
more constant than can be got from any single crank anange-
ment. \When three cranks are used the equilization is still bet-
ter than with two, and by far the best motion is thus obtained.

All attempts to get rotary motion directly produced by means
of steam have so far not been commercially successful. Hun-
dreds of rotary steam engines have been made, but none have
been used for large powers with economy. The water wheel
with a good govermnor produces a very steady niotion, and 1s
free from the jerkiness produced by changing the reciprocating
motan of the steam engine into rotary motion for the dynamo.

11 has been proposed to pump water inlo 2 1ank by means of
a steam engine, and use the water through a turbine wheel to
drive a dynamo. The same water would then be pumped
back again, just as is now done in many cases with hydraulic
clevators. This scheme hns a more important bearing, in con-
sidering how Lest to provide power to meet extra demands
which are made during only a few hours of each full day, and
will be considered when that part of the subject is taken up.

Where space is of great value, or where in addition to unsteadi-
ness and jerkiness in the motion, the vibration of the machinery
acting through the ground on the surrounding property has to
be avoided, it is found that the vertical engine of the marine
type is the most successful.  This type has for a number of
years been used for screw propulsion on board ship and the ne-
cessity for economizing in space and in fuel used, led to improve-
ments in design and proportion, so that it is to-day in the front
rank in these respects.

The Edison General Electric Co,, of New York, have made
quite a number of this style, using three cylinders for triple ex-
pansion and threedisc cranks on the one shaft.  In some cases
there is a dynamoat each end of the shaft. One of these en-
Rines, Tated as being of 700 horse power, has oylinders of 164
inches, 237 inches and 383 inches diameter and length of
stroke is 30 inches. The piston speed is 600 feet per minute—
steam pressure carried in boilers is 160 pounds per square inch,
Each cylinder has a cut off controlled by a governor in the disc
crank. The range of cut-off is from about one-twelfth of the
stroke ta nearly three-quarters.

In some experiments the change of speed was less than 2 per
cent. between full load and no load. This company is now pro-
posing 10 use lghér pressure of steam andto make quadruple
expansion engipes, using only two cranks and having two steam
cylinders one above the other working down on each crank.
When this four cylinder engine has its proper load it will prob-
ably be more economical in fuel, but there will be less steadiness
in motion, and more vibiation. The dynamos used are of large
diameter, as the speed in revolution per minuteis only about 120
when connected directly on the engine shaft. The triple and
quadruple expansion engines, if run with light load will be found
wasteful ; and in order to keep up their high economy should
be properly proportioned for the pressure of steam and load.
The Edison Company have been using an clectric accumulator,
so that when the dynamos could produce more electricity than
was called for on the circnit it might be stored up for use at
another time. By this means a sufficient load for economy could
always be kept on the engine.

For cconomy in space and in fuel and for freedom from vibra-
tion and steadiness in motion, the triple expansion vertical engine
with dynamos connected directly on engine shaft is undoubtedly
the best motive power yet produced. Such engines when water
can be had for condensation, can be run on one pound and a
half of coal per horse power per hour, that is when run with
sufficiently uniform load and with boilers of the right design.

In the next article it is proposed to consider how best to
provide far change of load, and to meet the extra demands made
during certain bours.

ONE FOOT FALL OF WATER,

OTHERK things being equal, the horse power that may be got
from a stream or fall of water is directly as the amount of head
or fal}, that is, double the fall gives double the power. As one
horse power equals the amount of work expended in lifting
33,000 pounds one foot high in one minute, or its equivalent, it
follows that in order 10 get one horse power we must have at
least 33,000 pounds of water falling one foot high per minute, or
its equivalent. There will, of course, be some loss in conversion
or generation, so that when we figure 33,000 pounds of falling
water one foot in a minute as giving one horse power, we must
understand it as meaning one maxim Y theoretical horse power.
Practically we shall get only from sixty to ninety per cent. as
much.

As the weight of one cubic foot of water is 623 pounds (not
623, as generally quoted) and that 2 standard United States
liquid gallon practically 834 pounds (s1y 7/4 gallons per cubic
foot), it is perfectly feasible for us to et up a set of multipliers
showing the maximum horse power developable by any given
number of cubic feet or of gallons of water per day, per hour or
per minute falling one foot; and from this the horse power for
any other fall can be obtained by simple multiplicition. Sucha
table is here presented:

1,000,000 pounds per minute.....oeinaa. 30303 h.p.
1,000,000 » hour.........o.l.. 30503
1,000,000 w o day....oooaeeill.. 02104
3,000 gallons per minute............ 232
10,000 W MInute...ciiiaa... 2.52
10,000 " hour.....coooeann 0421
10,000 " day....oo.oveeann 00175
100,000 n o MINUe............25.2525
100,000 " hour....cceeeeeen. 42
100,000 1]
1,000,000 "
1,000,000 "
1,000 cubic feet p
1,000 "
10,000 ]
10,000 "
I?,OOO "
100,000 "
100,000 "
1,000,000 "
1,000,000 "

With a ten-foot fall, one horse power would call for at least
395 gallons, or 31.363 cubic feet per minute, and this would go
in a cubical box 3.71 feet on a side, in the clear.

Assuming that the water wheel gave out eighty per cent. of
the maximum theoretical power of the water, the amount of
water needed to produce an actual net hosse power will be found
by dividing the theoretical figures by 0.80 ; that is, there would

be needed 4.930 gallons instead of 3.960, and so on.—Dixse.

U SR
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SPEED CONTROL.*

Thereare but few classes of machinery which do not require some control
10 be exercised over their speed, and probxably in this respect none are more
rigorous in their requirements than the dynamo, It is to this point that the
present paper is directed.

Confining our attention for the moment to shunt and compound wound
dynamos, we can see that t7, increase in the speed must produce & greater
increase than 1% In the electro-motl e force, since the ficld strength is in-
creased by the {ncrmscd voltage applied to the shuntgoils, For example,
suppose l{m an mcrease of x‘,‘z in the voltuge nt the shunt terminals would
produce %% increise in the field strength ; this would again produce a
further increase of 34% nt the shunt, which would produce 37 of ):7 or
9/16% 1ncrease 1n the ficld strength, and consequently 1n the voltage. The
final result is then that we have 14 X +9/36 1 27/64, «tc., as the percentage
increase corresponding to 1% increase in‘speed ; this amounts to 47, Sim-
itarly, if the dynamo be worked at that point in its magnctization cutve, at
which 1 increase in the ampere turns produces 9/10 increase in the ﬁclgl
strength, a similar caleulation would give 10% vatiation in voltage for 17,
in speed. In anuctual instance, an Edison kilowaut, 110 v.oh dynamo,
varicd neatly 37 in voltage for 17 in speed. . X

Such considerations wonld apparently lead to the conclusion that it might
be worth while to waste rather more power in the ficld coils, thus bringing
the field nearer to saturation, if we value constancy fn the voltage.

When we consider finy problem relating to the dynamical generation of
electricity, such for example as the maintenance of constant voltage in spite
of load vanation, the fict 1s brought forcibly before us that the dynamo is
but a part of a system through which there is a flow of energy, from the
heat encrgy of the coal, through that of the steam, to the clectrical energy
of the dynamo, and thence on to the heat and hight of the lamps, or the
work done by wotors. This energy s, as we know, indestructible, but
some of it is as if it were side-trucked on the way in the form of heat in ex-
hayst steam, heat of friction in the engine, loss in conductors, ctc.,, so that
10 Tind our original vgergy we must hunt in many places for i, and add the
separate parts, for that cnergy which is to pass on the way must be free,

= free at every instant for just that flow of energy that is demanded ; more or
less will notdo ; f 1,000 lamps are lighted, energy 1s rc(lunrcd at the rate of
1,000, if it be supplied at the rue of 1050, the life of the lamps will be re-
duced, orif at 9so they will burn dull, .

Suppose for example the problens is to maintain 500 volts between two
mains in spite of all demands for current, power being denved from a steam
engine with automatic cut-off; x00 amperes has been flowing, and the
governor is holding the cut-off at such a point that the mean torque pro-
duced by the steam s that required for 100 amperes.  Suppose that 30
amperes more are suddenly required on the hine, the cut-off, of course, still
holding to the point corresponding to 100 amperes.  For the instant, the
series coils compensate the inevitable Jdrop due to the extra cutrent ; more
encrgy is then required than is being supp!.ed by the engine, and the re-
sult is that the rotational energy of the fly wheel and armitture is drawn on
1o supply the difference.  Supposc in this instance the enginc runsat 100
revolutions per minute and has a fly-wheel 12 feet in diameter weighing five
tons, in 1Y scoonds the speed would have fallen to g9 revolutions, the
governor's eftect not being considered, Now, the action of the governor
{which we mav suppose to depend on centrifugal action) is by no means
simple, depending, as 1t does, on the position of cut-off for the new load,
the speed corresponding to this position, the time required to pass from
one position to theother, its dead beat quality and the eftect of fricion,  If
this governor be frictionless, dead beat, and has no time lag (this last, how-
ever, beng practicatly impossible), and if the speed for the new point of
cut-off be 98, then in one sceond the speed will fall to 9934, in 13{ seconds
o ?9 andin 3} seconds to g84, ultimately reaching 98, and there remaining.

‘the principal objections that can be raised 1o this method of governing
by speed gre then that they must wait for a change of speed, accompanied,
as we have scen, by a comparatively large change of voltage, to occur be-
fore they can act; they cannot act instantly, even when the change has oc-
curred, and for each change of load there 1s a certain change of speed which
the governor not only cannot prevent, but will even insist on maintaining.
Now, the question, which secms to be well worth discussion, is, how far
may these defects be remedicd by another method of governing?  Suppose,
as in the case we have considered, a so-called constant potential dynamo
receives its power directly from o steam engine, then itis clear thatif fnc-
tion remains the same the steamn admission required depends only on the
current, cach cument having then for the same boiler pressure, a definite
position of cut-off corresponding to it. .

1f we have then determined these positions and arranged a mechanisin so
thit the cut-off is imm~diately placed at the point corresponding to the in-
stantancous cutrent, the proper energy would be supplied at every stroke to
meet the demand, and no sudden accumulation of energy in the form of
increased speed of rotation could occur. But the question now ariscs,
should such a governor be allowed to assume entire control of the engine or
not? that is, would it prevent an increasc or decrease in speed from gradu-
ally arising? Suppose for example that the governing mechanism sets the
cut-off in eror by a certain amount, say 1/16” in advance. ' What it would
be useful to know is, whether the speed would continually diverge from its
normal value, or whether it would merely change slightly and then remain
constant. In order 10 obtain some light on this question, the iollowing ex-
periment was made, for assistance in connection with which I am indebted
to Messrs. W. T. Lea and C. G, Milne. The points of cut-off in a Brown
engine corresponding 10 a number of different valves of mean torque at 88
revolutions per minute were determined.  In this way the two poicts of
cut-off corresponding 10 290 and 337 pounds respectively at the circumfer-
ence of an 8.&%1 wheel were determined,  The engine would run uniformly
at 88 with cither load withits corresponding cut-off,  An experiment was then
made to decide the question, what would be the cffect of setting the cut-off for
2 337 pound load. theactual load being only 290,  The result obtained'shew-
cd that this difference in steam admission produced only 2 permanent in-
crease of 7 revolutions per minute.  There seems, however, to be no reason
to suppose that a governor whose action thus controls the cut-oft by the
10ad instead of by the speed, should ever make an error :\gpmchxng that of
substituting for 290, and 1f so it is possible that the governor might
work sufficiently well.

In the case of turbines and jet wheels it appears more probable that such
a governor woutld perform jts” work satisfactorily, for if too much water
were admitted, rendering the torque oo great, the tendency of the incretsed
speed produced would be to lower the impressed torque.  Some curious
cflects are sometimes produced by special conditions in the transmission.
For instance, a gas cngine is driving a shunt wound dynamo which 1s
charging accumulators { if all resistance be removed from the circuit but
that of the cclls and dynamo, the total resistance is low, and a very small
excess of voltage in favor cither of the dynamo or of the cells will producc a
considerableeurtent either way and the current is consequently very unsteady.
If. however, the gas be forced to explode every time, instead of as oftenas is

* Paper read by Prof. Rosebrugh =t the sccond convention of the Canadian Elees
trical Association, Jan. a5th and 26th, 1893.
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permitted by the speed regulation, the effect is thatit runs atsuch a rate that
the dynamo voltage wiil just so much in excess of that of the cclls that
the tomue produced by the charging current will be that which corresponds
to the mean torque due to the explosion, after making due allowance for
(riction. ‘The eQect then is practically to control the speed of the dynawo,
50 ns {0 make it a constunt current instead of n constant potential machine,

On motion of Mr. Wickens, seconded by Mr. Thomson, a vote
of thanks was accorded to Prof. Rosebrugh for Ins paper.

SPARKS.
Aylmer is considering a proposal to hase its streets highted by electriclty,

A patent has been granted to A, H. Bantnall for an elecine propulsion
car.

A telephone exchange 18 being established at Chicoutin, Que,, by Messrs
Guay & Co. ‘

A wood-workers' journal states that clectriaity is likely to be made use of
in saw and planing mill operations.

The Bell Telephone Company's system at Peteboro', Ont,, 1s to undergo
reconstruction under the direction of Mr. G, L. Shaefler.

The adoption of electricity for lighting, and a telephone system, 1s under
consideration by the citizens ot Tatamagouche, N. B,

The Niagara Falls Park and Electrie Railway Co., are said to be con.
sidering the question of erecting a tower on their property.

The Bell Telephone Co. has recently taken over the business of the
Farmers' Telephone Co., of Waterloo, and will improve the service.

‘The Board of Trade of Collingwood, Ont., recoimnmends the Town Coun.
cil to duplicate its present clectric lighting plant, so as te maintan the lights
in casc of accident.

A committee has been appointed by the city council of Berlin, Ont., to
consider propositions which have been made for the orgamzation of a new
clectric milway and light company.

The Toronto Public Library Board has appointed a committee to consider
and report upon the best method of hghting the building.  The purchase of
a lighting plant is under consideration.

The C. P. R, Telegraph Co."s operating staft at the House of Commions,
Ottawa, recently depatched 1n one night to Canadian newspapers 173,000
words, the highest record yet attained,

Application will, it is said, be made to the city council of London, for a
franchise to produce electricity for street, factory, store and residence
incandescent lighting, The project is believed to be directed by the General
Electric Co,

The Winmpeg Horse Car Company is appealing to the full court of
Manitoba for an injunction to restain the Winnipeg Electric Compary from
running cars, claiming that it was given a monopoly of the streets by the!
City Council,

It cost the town of Windsor last year, $6,000 for clectric light operated
by a plant owned by the corporation. ‘The average cost per hght per
month was $3.25 which is considerably above the price charged by many
private companics,

W. G. Grace, secrctary-treasurer of the Street Railway Compary, has
written to the Mayor proposing that the street railway traffic of both city
and country be run on a broad system under the management of the ‘Toron-
to Railway Company.

The new incandescent light company recently organized at Smiths® Falls,
are getting their plant and wiresinto position. 400 incandescent lights have
already, it is said, been subscribed for.  The lights will be run all night at
134 cents per lamp. A, J. H. Gould is president of the company,

A. Cronk, a motorman on the Sandwich Electric mailway, recently sprang
over the front of his car, and snatched from the track a Yinle chitd which
had suddenly stepped in front of the approaching car.  The motorman saw
that it would be impossible to stop the car, and took this heroic step for the
purposc of saving the child’s life.

The annual meeting of the Sackville, N. B., Electric Light & Telephone
Co. was held a few days ago, and a favorable report of the past year’s busi.
ness presented. A large number of new telephones and lights have been
installed during the year, and a sufficent number of subscnbers secured 1o
warrant the extension of the light circuits, for which purpose a new 600
light dynamo will be purchased. Messrs, H. A. Powell, D. G. Dickson,
W. B. Dickson, Capt. Wm. Miller and Fred, Harris have been clected
directors.

The Royal Electric Company, of Moutreal, has purchased an adjoining
property of equal extent to the land occupied by its factory and station on
Wellington stezet. 1t was the intention of the company 10 erect buildings
upon this property at once, to be used as additions to the factory and station,
but owing to the latencss of the scason this has been postponed till next
spring. The new station will be devoted toincandescent lighting, and will
have a capacity of 50,000 lights to begin with, making, with the present
stations, a total capacity of 125,000 incandescent lights, 1,500 arc lights,
and 200 h. p. for power. Its cquipment will consist of five 1,000 h. p. ver-
tical compound engines, cach belted to two 5,00u light atternators, destgned
by Mr. Fred. Thomson, the clectrician of the company, A special feature of
these alternators is the embedding of the armature wire in the armature core
so that no binding wircs are required  An alternator similar to these is be-
ing constructed for the Ottawa Electric Light Company, of Ottawa. and a
smaller onc for the Quebec and Levis Electric Light Company, of Qucbec,
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MONTREAL ELECTRIC CLUB.

A very successtul paper on * Outside Construction” was read
before the members of the above club on the evening of Feb.
sth, by Mr. H. Woodman. Mr Woodman transported his
hcarers to a supposed town where 100 horse power in motive
power, 1,000 incandescent lights, and 120 arcs would be re-
quued. ‘The central station was supposed to be located at the
outskirts of the town, and Mr. Woodman in a masterly wiy
“Iaid out” the different centres of distribution, showed how
poles were chosen, trimmed and planted.  Different recls for
unrolling wire were described ; aiso the manner in which wile
was to be strung up, *“bridled” from * foreign wires,” dodged
through trees, cte, ctc.

A vote of thanks was tendered Mr. Woodman for his valuable
paper, which proved of great mterest to all.

Several new members were balloted for. At the next meeting
on Fech. zoth, Mr. W, B. Shaw read an interesting paper on
“Storage Batteries,” which is printed in this paper.

THE INDICATOR.
In a reply to an nquiry from several of our readers as to the
saction of the “Indicater” as used on the steam engine, says the

Northwestern Mechanic, we have prepared the followmng cut and
cxplanition, hoping that thercby the principle may be shown;
although it must not be thought that the instrument used 1s any-
thing hke the one here shown; tins merely shows the principle,
In the cut will be scen the cylinder of an engine, showing the
sectional view, and the piston being at the nght hand end of the
stroke.

The piston rod is extended out of the cylinder each way in
order to make clear that the board above moves with the piston,
in fact in this case is moved by it.

The board is shown supported by the arms which run up from

he piston 1od, and on the board is a sheet of paper tacked
on to receive the card or tracing of the pencil, which is held in
the place marked P at the upper end of the rod in the cylinder,
It will be seen that a small pipe runs from the right hand end ot
the cyhinder to the small cylinder and that there is free connec-
tion between the small cylinder and the main cylinder of the

engine.

THE INDICATOR.

The piston in the small cylinder is a neat working fit and is
forced down by the spiral spring as shown at S.  Now we wil]
suppose thar steam is admitied at the sight end of the cylinder
{the steam chest and valve being on the side in this case) and we
sce that the steam having free access to the small cylinder as well
as the large one, wili force the small piston up; and supposing
this takes place before the piston of the engine has moved at all,
the line that as drawn by the pencil will be perfectly straight
as shown by the dotted line on the paper tacked to the board.
Now that the piston has commenced to move, and the board
moving with it, it will be scen thatas long as the steam pressure
in the cylinder (and indicator also) remains the sume, the indi-
cater pencil remains at the same height, and the line traced will
be a perfectly straight line asfoum A to B, Now if we let the
stean follow full stroke, the line will remain straight to the end
of the stroke, but as this is not good practice, we cut off at half
stroke.  This means that when the engine piston has traveled
half of its stroke the hive steam is cut off, and the steam then in
the cylinder expands, forcing the piston along but of course reduc-
ing the pressute as it advances.

As the pressure begins to fall, the spring in the indicator piston
forces down the peneil anm, and remembering that the board is
continually moving, we can readily sce that the pencil will trace
a worved line’ sumewhat as shown.  When the exhaust opens (we
will suppose it to open and free the cylinder instantly) the pencil
falls back to the original position, and on the back stroke traces
a perfectly straight ine.  The dotted outline is called the card,

and if we stucly it, we can see that it represents the work the en-
ginehas done during the stroke, the height to which the pencil
went as soon as steam was admitted, represents the pressure of

g steam in the cylinder at the beginning of the stroke.  We also
sce that this pressure was maintained until the piston had made

half its stroke, then the gradually falling line shows that the
steam pressure was hecoming less, owing to the volume of steam
contained in the cylinder being expanded to twice its normal
volume, and finally we see the pressure line drop, showing that
the exhaust was opened and the free escape of steam allowed
Then we see that the height of the diagram represents the steam
pressure, the point where it begins to fall, represents the point
of “cut offy” and the height before the final drop, the terminal
pressure, or pacssure still existing when the exhaust is opened
and discharged it into the atmosphere,

These exact -onditions do not exist in practice, but this will
serve to show the manner in which they indicate the performance
of the engine.

1f we know the stean pressure as it is admitted to the cylinder,
we can easily read the card: intelligently, but if we do not, the
card has much less meaning to us.

This is arranged in practice by having the springs “S,” very
nicely adjusted in the following manner. A spring is made that
will be compressed exactly 1 inch with a pressure of 20 pounds,
this is called a “number 20 spring,” another is made that will be
compressed exactly one inch with 4o pounds, and called a
“number 4o spring” so that you can remember, that thé number
of an indicator spring means the pressure required to compress
is exactly one inch.

Now if we know that a 4o spring was used in taking a card,
and the card measures 2 inches in height, we know that the
steam pressure, when admitted to the cylinder was exactly 8o
pounds, and if the height of the line at the other end of the card
is 3¢ of an inch, we know that the terminal or exhaust pressure
must be 3 of 40 or 30 pounds. This makes the measurement
of cards entircly practical if we but know the spring employed.
Revising this operation we can sce if we wish to indicate an
engine whose boiler pressure is go pounds, and we do not want
our card to exceed 2 inches in height, we use cither 43 or 30
spring, usually the latter, as it is best to keep the cards reason-
ably small. .

Of course with the primitive indicator as shown in our cut, we
can only indicate the right hand end of the engine, and would
require two of this type to fully indicate the engine, but of the
commercial kind in use to-day, it is possible to indicate both
ends with the same instrument, by only changing the connection
at the different ends of thecylinders.  Now tracing the evolution
from this crude mdicator of ours to.the fincly finished one of the
present day, we will sce that the board as large as the cylinder
is replaced by a sery light cylinder or drum, and instead of tack-
ing the paper for the cards to a board, we simply fasten them
around this drum. This drum is revolved at the proper time to
be in unison with the engine piston, by being attached by means
of a cord wound around the base of the drum, to some moving
part of the engine; that gives the correct motion.

The movement of the piston in the instrument of to-day is
usually multiplied by a very light arm carrying the pencil over
the paper and otherwise being much more simple and compact
than our crude instrument, but otherwise it might be called
similar.

We will at some future time enlarge upon this subject, still in
a very clementary way, for we believe that this is the part to-be
cxplained and that after any one who is desirous of learning in
this or any other branch has got the principle so that he can
thoroughly understand it, he will need livle further help from
us in this way.

Not that we shall not take pleasure in answering any questions
advanced, but we believe it is the clementary part of the subject
that nceds the most attention.  We hope to hear from our
readers in regard to this and other kindred tropics, and trust
that any point not made clear will be pointed out to us that we
may further enlarge upon our crude instrument and the principle
it explains. .

When the young fireman masters the principle of the indicator,
and leams to read and understand the meaning of the cards
produced, he is in a fair way to become an intelligent engineer,
and to this ¢nd we desire to aid him,
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CONCERING TRY-COCKS.

Try-cocks are important things, and should be so designed and
airanged that they can bLe used with facility, and without the
inconveniences and annoyances that they ordinatily give rise to.
As they arc usually made, they are apt to leak continually. This
in itself is a sufficient annoyance to call for some remedy, and
the remedy that istoo often applied is to stop up each leaking
one by driving a pine plug into it. The wooden handles with
which they arc provided crack under the influence of the heat
and moisture to which they are subjected, and eventually fall off,
so that the fireman has to use a pipe-wrench, perhaps, to open
them. Even when they are in good condition, and the fireman
tries them faithfully, heis probably rewarded by seeing a volu-
minous spray of mud blow all over his boiler-front; for mud
will collect in the connections, even if there is none clsewhere.
This trouble is avoided, in some places, by providing a copper
waste-pipe, which reccives the dischaige from the try-cocks
through small funnels brazed into it on the upper side.  Such an
arrangement proves very effective and satisfactory when the try-
cocks “re connected directly with the boiler, bat when a water-
column is used, and the cocks are directly over one another, it is
not easy to arrange such a waste-pipe so that it shall be effective
without being unsightly.

The lead or composition seats with which try-cocks are usuaily
provided soften up under the influence of the heat to which they
are subjected, especially when high pressures are used ; and the
fireman, in attempting to close the cocks tightly enough to pre-
vent leakage, often jams the scats out of shape.  Part of the seat
is forced into the steam opening, forming a nipple, which greatly
obstructs the flow of steam. In some caszas these nipples are of
such length that it becomes
necessary to turn the cock till
it nearly comes out of the
thread before steam will blow
through it freely. Itis true
that the seats can be re-
placed, but this will have to
be done on Sunday or a holi-
day, when the plumbers irons
are cold. Morcover, it re-
quires some time and pa-
tience to tin the recess for
the filling and get a good job.

Another very annoying
trouble 1s frequently experi-
enced. Owing to the sz -
ness of the nozles of the
cocks (usually about 5-32 or
3-16 of an inch), a slight de-
posit in them of scale or
other similar substance will
materially check the free flow
of stcam that should take
place. The stems are usually
not packed, and the threads
are apt to fit looscly. The
result of these various circum-
stances is that when the fire-
man opens the cock a spray
of hot and muddy water blows out through the loose thread,
and he receives it, perhaps, in his sleeve. At all events, he finds
it unpleasant to use such try-cocks, and the result is apt to be
that he trusts implicitly in the glass gauge, and lcaves the try-
cocks to themselves, plugged up, perhaps, to keep them from
leaking. ’

There seems to be no good reason why 3£ inch or % inch
angle valves may not be used in the place of the conventional
try-cock, for there are many advantages in such an arrangement,
and there is pratically no difference in the expense.  The cut
shows one way in whica this idea may be carries out in pratice.
The angle valves are mercly subtituted for the ordinary cocks,
and nipples, running off at an angle, are screwed into them. A
two-inch waste pipe (shown in theaccompanying cut) may receive
the ends of the nipples, provided the fireman is a man of suf-
ficient experience and intelligence to know the difierence between
steam and water by the sound it makes, éu? we skould neither
advise nor approve of the usé of suck a waste-pipe in average

A SUBRSTITUTE FOR TRry.COCKS.

practice.  In most cases we should advise that the nipples from
the angle-valves should open frecly into the air.

By the use of angle-valves many of the annoyances incudent to
the common try-cock can be avoided. The stems of the valves
can be kept packed, so that no trouble from leakage in this di-
rection need be feared. A sinall deposit of scale makes but
tittle difference in the efiiciency of the arrangement, on account
of the enlarged arvea of discharge ; and if a troublesome deposit
should collect, the bonnet of the valve may be removed, and the
pipe, being conveniently large size, can be cleaned out by a small
rod or a stout wire. Another point of material advantage in the
proposed arrangement 1s that the seats of the angle valves can
be easily vemoved and replaced by new ones in a few minutes,
so that the valves can be kept tight. (It is true that these small
valves usually have solid seats, but they can be had with remov-
able seats, if desired.) Under these conditions there will be no
temptation to the fireman to neglect the try-cocks,

There is one objection to the use of angle valves that should
be considered, though it does not appear to us to be very weighty.
In removing and replacing the bonnet of the valve the fireman
is apt to use too large a wrench, and to screw the bonnet up
with more force than is necessary. ‘The result is apt to be that,
after removing and replacing a few times, the hexagonal nut be-
comes sheared all out of form, so that it is neither hexagonal,
nor square, nor round, ner any other particular shape. Then
he is apt to call loudly for a new valve. ‘This has been the
experience of some few of those who have used angle valves as
suggested above, but we think this trouble can be avoided by a
few wards of caution ta the fireman.

We may mention, in this connection, another point that ap-
plies equally to angle valves and try-cocks. The tendency in
these days is very noticcably towards the use of higher steam
pressures than have been used in the past, and along with the
higher pressures we must necessarily have higher temperatures
to contend with. Thus saturated steam of 6o pounds pressure
has a temperature of 307° Fah., while steam of 100 pounds has
a temperature of about 338°, and at 123 pounds its temperature
becomes 333°. Many alloys that will resist a temperature- of
307" for long periods of time soften up so much at 340° or 35¢°
that they soon become unfit for usc as valve-scats. In such
cases it is found that pure, soft copper can be substituted for the
more fusible metal with good results.— 7%e Locomotsve.

NOVEL SUIT AGAINST A HALIFAX ELECTRIC COMPANY.

IN the case of Chandler Electric Co. v. Fuller, F. was owner
of a warehouse in the city of Halifax used for storing iron, and
had occupted the same for some twenty years. In 1889 an elec-
tric company cstablished a station for gencrating clectricity on
the adjoining premises. Attached to the engine uscd by the
company in their business wits a condenser, which passed
thraugh the flaor of their premises and discharged into the dock
below, at a distance of some twenty feet from the warchousc.
In March, 1889, the warehouse was found to be full of stcam,
which fact was communicated to the officers of the company,
who stated that they could not understand how it could bhave
been caused by their engine. The steam continued to enter the
warchouse, injuring the ivon therein, and in 1890 an action was
commenced by F. against the company for such damage. The
company contended as a defence to the action that they were
using the latest and best improvements in machinéry for their
business, and that they operated the same in a proper manner
and without negligence ; that the injury, if caused by their en-
gine, was due to the defective state of the plaintifPs premises ;
and that they were acting in pursuance of statutory powers con-
tained in their act of incorporation, and were thercfore exempt
from liability. At the trial judgment was given against the
company, and on appeal to the full court the judges were equaily
divided. Held, by the Supreme Court of Canada, affirming the
iudgment of the Supreme Court of Nova Scotia, that the act
causing the injury violated the rule which does not permit a per-
son, even on his own land, to do an act which, lawful in itsclf,
yet necessarily causes injury to another ; and especially as the
injury is continued after notice to the company, the plamtifis
were entitled to recover damages therefor.

The material and plant required for the extension of the Walkerville
Electric Railway is expected to arnve on the ground shortly.



46 CANADIAN ELECTRICAL NEWS

March, 1893

STORAGE BATTERIES, SECONDARY CELLS, OR
ACCUMULATORS.*

By \W. B. Sinaw.

17 is not my purpose to.night to discuss the above minutcly, or to enter
at any length into the complex chemistry that accompanics their action, but
more to desctibe in brief how some different manufacturers construct their
cells, their apparent reasons for ro doing, and other points which [ deem of
general interest.

I will begin my remarks with what may appear to <ome a parndox,
nancly, that a storage battery does not stom clectneity, ‘This can be
shewn by the following simple experiment .~ Place two strips of copper in a
solution of sulphute of zinc, This chicmical, asits name implies, is com.
posed of zine and sulphuric acid. Now pass an electric current through
this, and the zinc will leave the compound and be electro-deposited on one
ol thie strips, lcaveng the solutivn sulphunc acid and water,  Un stuppag
the current the zinc wall be re-dissolved from the plate by means of the di
lute nctd, in the same manner 19 n simple cell, and give off a current in the
reverse direction.

{t is thereforea disuniting of a chemical compound by means of electricity.
The atoms of this compound come together again when the current s shut
ofl, and 1n this coming together cause an electnie current to be given off,

In 1803 Rutter constructed an accumulator having platnum clectrodes,
this has long since been discarded on account of the expensive matenal used
in its construction.

In 1860 Planté constructed one having plates of lead only.  This battery
has many good points, and scveral electricians of high standing speak well
of this class.

In 1881 Faure constructed one with fead plates, the same being filled with
holes, and the holes being filled up witha special prepared paste, ‘This
style has also found great favor with different clectricians.  Sellon's and
Volckmars, E. P& Juhen, N. Y. Accumulaior Co., Pumpelly, Sorly,
Roberts, Acme, \Woodwand, Bradbury-Stone, Ford-\Washbarn and others,
are cof this style.  The Juhen Co. ** temper ” their lead grids by mixing a
Iittle antimony withit; the Pumpelly make their lead grids by pouring
molden lcad into trys of water, and afterwards filling the interstices with
the paste.  The Sorly make their lead grids by winding a flat strip of lead
backwards and forwards, then filbng 10 the spaces formed with the paste,
finally tinding the whole firmly together,

The Roberis Co.. of Toronto, now defunct Ibelieve, cast 2 lead gnids,
with a ‘*star” pattern, hollow on one side. The paste 13 pressed into
one, and the other grid placed on top and riveted toi, thus making onc
plate.

‘The Woodward {?) is made by pouning molten lead on coarse salt; the
salt is afterwards dissolved out in water, and the paste replaces it,

The above ate all of the Faure or * pasted plite  type.  Now speaking
of the Plante or ali leaa type, T wili unly mentwn two of the teading makes.,
which will serve for illustration.

The Crompton Howell, asused at McGill Colloge, use porous lead, made
by maintaining melted lead almost at the point of crystallization, and then
casting from the semi.crystalline mass, blocks of what may be called lead-
spange, that 1s to say. blocks winch consist of a numter of leadt crystats,
all held firmly together at their points of contact. These blocks of lead
sponge are then sawn 1nto plates and formed m the usual Mante method,
which s by repeated charging and dissharging and several reversings,

The Epsten cell s formed thus direct from lead sheets, or by direct oxi-
dattion as it is called,

All accumulaters, no matter whose makcor what size, give 2 volts per cell.
In reality they start to discharge at about 2% volts, soon falling off to 1.80.

‘I'he anperes, or quantily of current delivered, depends on the number or
size of the plates—that 1s 10 say, on the amount of active surface exposed to
the action of the solution.

Battenes of the faure type used fur train bghung, traction and simuilar
wotk, will be found usually to contun plates about 12" x12” square.
Where it 1s not convenient to ascertain the output allowed by the manufac-
turers they may be discharged at 3 amperes per positive plate. Thus a
cell having 5 plates (3 negative and 2 positive} could be discharged without
much danger at 6 amperes.

Another tule given by some 1s to weigh the elements, ard dischargeat a
tte not exceeding § amperes per ib., all told.

When a battery of the laure type is charging, the paste expands, and
when discharging, contracts, as the lead grid, however, does not contract
again after being expanded, care must be taken on charging for the first
time not to force the battery, or when the paste contracts during discharge
it will recede from the metal grid, ard cn first shaking up it receives will
drop to the bottom and by degrees form a short circuit across the elements.

In regard to applying accumulators to trrct:on purpases the chief difficul.
ties (and they are not of minor importance) ac. 1st, Buckhing of plates,
owing to the eacessive discharge at times, Forinstance , a well filled car
started on a grade will dmw considerably more than the normal current
usually taken by the motor - in fact even if a considerable allowance is pre-
viously masde in battery supply for ordinary strains, yet it is almost impos-
sible to allow for acase as above stated.  We have only to look at our
Montreal service on Bleury street to see whether I am citing an impossible
case.

Buckling 1s caused by struns aither by chargng or discharging at too
high a mate.

Again, the bumping which cars are subject to will cause the paste of

* Paper read before the Montreal Electric Club, Feb. zuth, 1893,

Faure type Iatteries to fall vut, and short aircunt the pate at the bottom.
In the batteries of Planté or *‘all lend” type, the film of peroxide will also
become loosencd, fall to the bottom and short circuit in same manner, al-
though they will take more time to doso I have been criticized by some
of my fricnds forn remark that I made in the Vitness at the time of the
storage battery excitement here, I stated that “the cold would affect the
cells, " not "“make them into blocke of 1cc,” ns the H/stness put it.

The objection raised was that sulphuric aad would not freeze, and that
was one of the constituents in the solution, This is true, but it is also a
fact that, being of greater density than water, it will settle to the bottom
ard the water will freeze, and cven the slightest skin of ice will afleet the
discharge of the cell. 1 quote herea sentence from Sil, P, Thompson in
speaking of batteries in general: ** If n cell be warm it yields a stronger
current than when cold,  This is chiefly due to the fact that hquids conduct
better when warm, the interior tesistaace beiag thereby reduced. Lo an-
other part of the same work, ** lementary Lessons on Electricity and Mag-
netisin,” the same author remarks * *Pure water will hardly conduct at all,”
etc,, ** Strong sulphuric ncid is a bad conductor.”

Now you can see for ycurselves whas apparently might result.

A very objectionable feiture in accumulators running 1n connection with s
private plant s that spice is generally imsted, and unless s:aud space s well
ventilated, the escaping hydrogen gas evulved duning harge and discharge
is obnoxious and also corrosive in its action on other metals and machinery
in close proximity. When a battery is charged, the positive plates nssume
a red, and the negatives a slate color ; gus is given off freely, and the solu-
tion effervesces ; the solunon will also assume a milky color.

A battery’s lifs is prolanged by never allowing it to remain wholly idle—
to keep a littiv current running through 1t when not W0 use 1s good practice,
Never discharge a battery wholly , always have one quarter of s capaciy
in it

‘The connections between cell and cell often give trouble by the corrosive
action of the ncid spray (acid thrown up by the gas when charging). Lead
burning or welding of lug tolug has been found the most reliable manner of
connecting. Mercury cup contacts are also used; this is only apphcable
where cells are stationary.

Much of the forcgoing has been, I am afmid, to the detriment of the ac.
cumulator, but nothing exists with disadvantages which does not also have
its advantages.  In electroplating the accumulator makes an excellent bat-
tery, furnishing a high amperage of current ata low EM.F. Itisalso a
valuable adjunct, and ought to be used, in plants working direct current
constant potential systems, either 2 or 3 wire.  Cells may be placed in shunt
across the mains, helping to steady the current and 1o help the dynamo out
duning the hours of heavy load.  An automatic circutt breaker is included
to break circuit with the mains in case the E.M.F. of the cclls rises too
much above the"E.M.F. of the dynamo. It will be seen that a shunt ma-
chine Is the better to charge with, as when the resistance and counter E.ALF,
of the accumulators rise, more current is forced round the fields, exciting
them niore and consequently raising the machine’s E.M.F.

Mr. \Vm. Bracken states in the Electrical Reviet of Feb. zoth, 1892,
that there were 50,000 accumulatorsin uscin the U. S, 1 daresay this
figure has been largely augmented since then, and would have been more so
but for absurd patent lingation and for the faulty practice on this side of
the water of not using accumulators of sufficient capacty.

I regard to calculation of cclls required we w.ll take a supposed case,
It is required to run twenty 16 ¢.p. 100 volt lamps for 10 hours, we will as.
sume we use Julien cell. The above calls for a discharge rate of 10 am.
peres, and for a capacity of 100 ampere howrs. Then 11 S. type will 6l
the bill, as its maximum discharge rate is 13 amperes, and its capacity is
120 hours.  We will therefore need 55 cells, that 1s 5045 (10% allowed in
practice extra),  If either double the time or double the number of lamps
was required, we would require another seties of 55 similar cells and put
this lot in multiple with the former, or else use a cell of doutde the capacaty.
‘Fhe tramways of the Seine, Paris. have lately adopted storage batteries,
but there the conditions are favorable in many ways , further the Accumula.
tor Company keep the cells in order for a small percentage annually.

Now, 1 thirk, 1 havealrcady 1aken up more of your time than I am
justly entitled to, I will be happy toanswer any questions in my power,
also to have the members inspect sample plates, ete., catalogues and price
lists of the different companies which lie on the table. Thanking you for
your kind attention, gentlemen, 1 will now close this paper.

PERSONAL.

Mr. W. H. Brenner, the electrical engineer ofthe Montreal strect railway,
has returned from o visit to New Yotk and Boston, where he had gone to
inspect the local power houses in the interests of the Montreal Company.
It 15 the intention of this company to erect & power house during the coming
summer, which shall be second to none in point of cquipment.

Mz, Thos, Worswick, one of the ablest and best known mechanical engi.
neersan Canada, died 1p the oty of Guelph afew daysago.  Mr. Worswick
was born in Presten, England g2 years ago, but had resided 1n this country
for many years, having been engaged until 1886 in the manufacture of steam
engines and boilers at Guelph.  For three or four years prior to is death
he did business in Toronto asa consulting engineer. His death was the
result of a severe attack of pneumonia.

Montreal, at present, pays $124.30 a year for cach arc light; Toronto
pays $108. 59 per light; Kingston, $81; Ottawa, g80: Chicago, $too °
Quecbec, $30.
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THE DEFLECTION AND CONTRNOL OF GALVANOMETERS.
By E, TREMLRTT CARTER.

The obscrvation of the conditions of electrical stress which
produce and limit the amount ot deflection in any measuring in-
strument is an interesting and profitable one ; and it is proposed
in this paper to make a short study of the sources of the energy
which produces the deflection in magnetic and thermal galvano-
meters, whether for measunng current or voltage. It 15 well
known that two forces are concerned in the deflection ; one, the
electrical or magnetic force of the quantity measured, which is
caused by the coil or heated wire : and the other the controlling
force, which is variously produced by magnetic, gravitational, or
other clastic forces. In most instances the controlling force has
to bring the pointer back to zero when the current ceases ; but
there is an exception to this rule in the Cardew voltmeter type,
in which the deflection is produced by the controlling ‘spring and
cancelled by the contracting wire. In any case, however, there
is some transfer of energy when the deflection is being produced
or cancelled ; and the source and destination of this energy
form a very interesting enquiry. In anideal instrument the
whole of the energy which produces the deflection would be
givea back when the pointer returned to zero.  But, in practice,
owing to the perfect elasticity of the deflection—through friction
—the energy is only partially restored. The frictional resistan-
ces are opposed bath at the forward and at the return motion of
the pointer, causing a waste of energy on each occasion.

The energy which is temporarily expended when the deflection
is being made must not be confused with that constant expendi-
ture which takes place the whole time the instrument is in cir-
cuit. The two have no necessary relationship. The mere C2R
energy does nothing useful—neither in a magnetic nor in a ther-
mal instrument. It may at first sihht appear that the CaR func-
tion does some useful work in a thermal galvanometer ; that, in
fact, it supplies the heat by means of which the deflection 1s
produced. But this supposition would be erroneous. The
energy which does the work of the deflection is actually put into
the instrument when it is manufactured, namely, at the moment
the tension of the controlling spring is brought to the required
amount. The resilience of the spring is a continual store of
cnergy which is partially and temporarily drawn upon whenever
a deflection takes place. This is restored to the spring in full
amount when the heated wire cools and contracts. If we trace
the passage of this energy from the instant it leaves the spring
to the instant it gets back again, we shall follow a thermo-
dynamic study of peculiar beauty. It is well known that all
substances which expand on the addition of heat have their
specific heats apparently raised by being subjected to increased
external pressure, and lowered by being placed under tensile
stress. The reason is that in our former case the expanding
body does external work against the compressive force, while in
the latter case the stress expends some energy in heating the
expanding body. On this account, i a thin wire is heated by
the passage of an electric current it will take less energy from
the current, and will take less time in rising to its limiting tem-
perature if it is under tension than if it 1s slack. Some of the
stored Leat of the wire is due to the current, but scme of it is
due to the expenditure of resilient energy under the relaxation
of elastic stress of the spring which holds the wire tight.  When
the current ceases and the deflection is returning to zero, the
conditions are reversed. The contracting wire expends heat on
the tension spring, restoring its lost resilient energy ; and, in
the ideal instrument, the amount of heat which will thus be
converted into work will equal the energy originally taken from
the spring. Thus it will be seen that the true C2R function has
nothing to do with the source of energy which causes the deflec-
tion. [f the stress-strain diagram of the hot wire of such an
ideal instrument be plotted, the curves representing a complete
cycle will inclose no area ; but in an ordinary instrument this
would not be the case. ln such the curve of deflection would lie
nearer to the axis of stress than the curve of restoration to zcro ;
and the area enclosed would represent loss of energy on account
of friction, pretty much as the area of Ewing-cycle represeats
hysteresis losses.

In an electro-magnetic galvanometer the source of energy of
the deflection 1s the electric circuit, but not through the medium
of the dissipation function. The medium of exchange of energy
is an electromotive force which is set up in the circuit when the

needle moves. In a fornard deflection there 1s a back clectro.
motive force, which takes some energy from the circuit : while
in the return of the deflection to zero there is a helping or for-
ward clectromotive force which restores this energy to the circut
from whence it had been taken. During the deflection this
energy exists potentially in the controlling mechanism.  Thus,
if there is a bar-magnet control the encrgy is stored magnetically
in the ether ; if there is a spring control, the encrgy exists as
resilience of the spring ; while i there is gravity contiol, the
energy exists as a stiess—aw/ere? Would that we could say
where!l Js it the ether 2—T7%e Electrician.

McGILL UNIVERSITY ENGINEERING LABORATORIES,
By W. B Suaw,

THE formal opening of the McGill engineering buildings took
place on Feb, 24th, under the patronage of the Governor-
General. In the evening a conversazione was held, which was
well attended. The writer took the opportunity, as far as was
practicable, of luoking uver the electrical plant, wlhich consists of
the following :

The dynamo room on the ground floor contains two 30 Kilo-
watt dynmnos, delivering current to thelamps at 100 volts.  One
dynamo is of the Edison-Hopkinson (English) type, and i is di-
rect coupled to a Willans upnght compound cngine running at
4oo revs. The other machine is from Siemens Bros. & Ca,,
London, Eng., coupled direct toa similar engine running at the
same speed.  These two machines bear the brunt of the work
at present.

The building is wired throughout on the three wire principle,
and so arranged that one dynamo only may be used when re-
quired.

The main switchboard is built on wood panclling, and con-
tains many kinds of switches, double and smgle pole, transfer,
etc,, of both Enghsh and United States manufacture, all being
on slate bases. Crocker-Whecler rheostats and Weston mstru-
ments are prominent upon it.  The circuit from the Crompton-
Howell accumulators, located in a room upstairs, is also brought
to the main switch board.

The accumulators are themselves charged from a small
Crocker-Wheeler generator, speaally for the purpose, driven by
a motor of the same type. An independent switch board of
smaller dimensions, but constructed in the same manner as the
main one, with Nalder Bros.’ instruments, automatic break
switch, etc., is situated near the charging generator. Al wires
run from the main switch board to a distributing board, where
the different circuits throughout the building are branched off,
Other machines have been placed in pusition, but have not yet
becen allotted their respective loads :—Two No. 4 Edison gener-
ators, one No. 8 Edison gencrator, presented by the Canadian
General Electric Co.; one T. H. arc dynamo, presented by the
Royal Electric Co.; oine motor type direct current dynamo, 200
light, presented by the T. H. Electric Co.; Lynn, Mass., also
several English machines of various types.

A special feature in this room 15 the electro-magnetic shait
clutch designed by Prof. Caws-Wilson. Circumstances, how-
ever, did not allow of a test being made as to theamount of cur-
rent required by them.  Small Carpenter cnamel rheostats arce
used in conjunction with the clutch armngement. The foundry
is lit by Ward arc lamps.

The clectrical laboratory upstairs is complete with test nstru-
ments, among which are Aaron electnaty meters, Shallenberger
alternate current mcters, Elliott's testing scts and Wheatstone
bridge, Nalder Bros. volt and ammeter, also Weston’s, ctc., ctc.
The magnetic laboratory and temporary photo-meter room is
situated on the floor above this again. ‘The passenger clevator
is operated by an Edison motor, and different sizes of Crocker-
Wheceler motors are used throughout the different w orkshops n
the building.

The physics building is also lit from the engincenng
building plant, at g5 volts, an equalizing coil being used n this
circuit.

Prof. Cox’s laboratory, containing many valuable physical in-
struments, is in the building. A large Wimshurst influence ma-
chine, Rhumkoff coil, sets of Geissler tubes, ctc., are to be seen
in the Professor’s collection.

With such a plant at hand it will be strange if some prominent
clectricians are not produced from McGill in the near future.
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G. H. Evans, of St. John, N, B, has been granted a patent for a steam
engine governor, and T, W, Mount, of the siume city a patent for a steam
enginc load regulator.

Messes. Ao M. Wickens and John A, Wills have bLeen appointed repres
sentatives of the Canadian Association of Stationary Lngincers on the
Board of Management of the Toronto ‘Fechnical School.

Mz, J. G. Campbell recently gave a very interesting illustrated lecture
before the members of the Stationary Engincers’ Association of Kingston,
on dynamos, motors and the varions systems of electric lighting.

The Association of Statinaty Enginecrs, of Kingston, will apply to the
tocal legislature at its next session (or legislation which will make com-
pulsory the examination and granting of certificates to all who take charge
of stcam boilers,

Atstow speetd a heavy leather belt takes the power of the motor to the
machine.  As speed increases, the same equivalent of pewer is conveyed by
a slighter pull, and Sir Robert Ball shows that a belt as light as sewing cot-
ton, running at the speed of a nfle bullet, will carry a horse power ; while if
it were possible to run a belt of the lightest line known—the spider’s web—
with the velocity of hght, it would carry something like 230-horse power,—
Invenfion,

In view of the prevatling impression that the compound engine is unsuited
for varying loads, it 1s interesting to notice that in « test of the comparative
variation in economy with change of load in simple and compound engnes,
teported at a recent meeting of the American Society of Mechanical Engin.
cers, Professor Carpenter found that for a given variation from rated eapacity
the compound was less affected than the simple engine, while Professor
Peabody reported at the same meeting, test of a triple expansion engine
showing a variation of fifty per cent from a very light to an average load,
with u varation in cfficiency of but nine per cent.—Zotoer.

One of the most common abuses to which botlers are subjected isthe intro-
duction of feed water at the bottom of the boiler.  You ask, ** why?* Feed
water, unless a heater is attached, is usually of low temperature, and often
cold.  Water 1sna exception to the law that compels heated bodies to rise

~for so being expanded—is lighter, and the cold water, obeying the law of
gravity, instead of rising and mingling with the heated water above it,
maintains its level and flows along 1he bottom of the boiler till ats tempera.
ture is equal to the rest when it rises to make room for colder. The effect
of the cold water is to suddenly contract that portion of the boiler with
which it is In contact and thus weaken the rivets and plates, and ultimately,
cause them to give way.  The cffect is not always noticeable at first—often
requiring years to do its work, but again, the contraction is somctimes so
marked that the bottom seams will teak as soon as the pump is started and
stop when taken oft—the only tlung to prevent a rupture being the tough-
ness of the rivet and shell.  If a practical demonstration of the effect of
contraction is desired, pour cold water in a red hot kettle, Feeding water
at the side, although not 59 injunaus as at the bottam, 18 reprehensibte,
Some of the foremost builders allow it to be introduced at the top only, and
before it can settle to the bottom it is thordughly heated and no contraction
of the shell follows,

RDBIN & SADLER
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Are your Dynamo Rooms Small and Overcrowded ?

Can you start and stop your Dynamos without stopping Engine or Counter-shaft?

IF YOU DESIRE YO GET BETTER RESULTS THAN WITH YOUR
PRESENT MODE OF TRANSMISSION, SEND FOR OUR . . . . .

ILLUSTRATED GATALOGUE OF THE L. P. D. TRANSMITTER

We will visit plants in any part of the Dominion of Canada, and furnish our machines, which ma
l i y
be attached to your present plant, upon trial.

“Reliance Works,”’ Montreal.

DARLING BROTHERS,

Sole Manufacturers for Canada.

LAKE GIRARD SYSTEM OF MINES.

Lake Girard Mine -

Nellie and Blanche Mines. =

The Horseshoe Mine.

CONTROLLING 2,500 ACRES CHOICEST MICA LAND.
The LARGEST USERS in the United States are among our EARLIEST CUSTOMERS, and can testify to the
excellence of our material as well as to our PROMPTNESS OF DELIVERY.
All MICA SHIPPED BY EXPRESS, and sales made at PRICES INCLUDING ALL CHARGES TO POINT OF

DESTINATION. ,

Why buy thmu;,h MIDDLEMEN and pay COMMISSION, when you can DEAL DIRECT WITH THE MINES, and

receive your MICA AT FIRST HANDS?

We are prepared to SUIPLY the requirenents of SMALL USERS, on advantageous terms, looking to the FUTURE

GROWTH of their BUSINESS
Our PRESENT sTactK OF
STEADY OPERATIONS.

MICA acteally nwned EXCEEDS 300 TONS, and tlus, too, AFTER A YEAR'S

ALL SIZES AVAILABLE, and we will cither ut to size or in rou;.,h split sheets, with edges tnmmed or untrunmed, as

may be desued.
Send us 1 SAMPLE ORDER--we only ask a fair trial ;
ness.  Address all convmunications to

We will cut dises or segments of aircles when required.

once we receive that, we are not afraid of holding your busi-

DON C. WATTERS,

240 Daly Awvenue,

Otta.wa., Canada.
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In the matter of inventions it isa curious fact,
says the New York $Forld, that Professor Bell's
atest device of importance, the **waterphone,”
for locating leaks in water pipes, was suggested to
him by observing a plumber’s apprentice cn-
deavoring to find a leak by means of a small
steel rod which he held in s mouth and touched
against the pipe.

An excellent method of cooling hot bearings 1s
said to be to keep in a handy place a pint bottle
of amnmonia, and when the box gets so hot 1itas
hable to fuse the mictal, pour the ammoma
quute hberally, but not extravaganmtty, and then
follow it up with a free use of good oil.  In case
bearings are adjusted too close, slightly loosen
the bolts holding down the cap, when there will
be no necessity for shutting down the cngine.

‘The maintenance of a constant water level ina

+ boiler conduces to cconomy in fuel and repairs as

well as providing dry steam at all times, owing
10 the possibility of carrying, without danger, a
lower level of water, thus insuriug dry steam, and
by the use of dry steam it is well known that more
power can be developed from a given quantity of
water evaporated, and less lubricant will be re-
quired for reducing the friction of the working
parts in steam chest and cylinder. — §‘oad
YWorker,

A Fiench engincer has invented a new crank,
which he claims does away with the dead point.
‘The crank-pin wotks in a s'ot cut in a steel disc
fastened to the end of the shaft, and is pressed
upon by a spring, which is so adjusted that, at
the ordinary working steam pressure, st is held
firmly in place. If, however, the crank be ata
dead point, when the full pressure of the steam is
admitted into the cylinder the spring 1s compress:
cd, the crank-pin shides 1n the groove so as to as.
sume an angular positon to the shaft, and the
latter begins to revolve,  As the pressure of the
steam in the cylinder while the engine is in
motion is less than that in the boiler nself, as
soon as the shaft begins to turn, the pressure
against the spring is relieved, and the crank-pin
flies back to its usual position. The tension of
the spring is adjusted as necessary,

A correspondent of the Boston Journal of Com-
merce writes © ** We have in use, among others,
an eight inch belt running off a lngh.speed engine
governor pulley, which has caused no end of
trouble. It has run five or six years, and has by
degrees become almost  saturated  with  oil,
Although washed several times the second night
after washing it was ready for another treatment,
as the washing did not take out the oil. As an
experiment we tried chalk. The effect was in-
stantancous. By holding a good.sized piece of the
aforesaid article against the belt while in motion,
after awhile using a scraper and scraping it off,
then applying the chalk again, and repeating the
operation every hour, we found the desired cffect
was produced, putting an end to the trouble. It
is the best thing | ever saw used on a belt that
cannot be taken off and put through a process to
extract all the oil and grease.”

Eﬂ(}k ﬂl'd High Grade

Incandescent Lamps

MANUFACTURED BY THE

CKARD LAMP GO., Lm

96 to 700 King Street,

£ MONTREAL —%

Special . . .

Pulle ys .
{}?{} made in all sizes,

from 3" motor pulleys to 15 ft. driving pulleys,
c. . WITH . ..

IRON CENTRES AND WOOD RIMS, AND ALL WO0OD.

Our pulleys are used in all large stations in Canada.
SEND FOR CATALOGUE.

DODGE WOGD SPLIT PULLEY Go.

83 KING STREET WEST,

B ' TORONTO.

Wm. Knnedy & Sons

Hydraulic and Mechanieal
OWEN SOUND, A //2/// ydraulic and Mechaniea

Engineers.
Sole Manufacturers in Canada of

The “*New American” Turbine
(both vertical and horizontal ’)
which is the very best kind of
Water Wheel for driving electric

machinery by water power.
Special attention given to the
arrangement and production of
Superior gears, shafting, &c., for
Electric Sations,
SOLK AGENTS FOK
Fruen's
_Water Wheel
Governor

THE “CLARK” WIRE.

Insulation Guaranteed tehercecr used, Aerial,

Underground or submarise.

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

... The rubber used in insulating our wires and cab'es is especially rhemically prep
will remain flexible in extreme cold weather and is not affected by heat. The !

ed, and is g d lo&:e water-proof, and will not detesiorate, oxidize or crack, and
n

! injury by one or more braids, and the whole slicked

is pr 3 0 ¢ 3
with Clurk’s Patent Compound, and special extra finish, which we have now adopted for all our solid wires a« an extra weatherproof protection, and also preventing chafing
and abrasion, which is water, acid, and 10 a very great extent ﬁrcfmof. Qur insulation will prove durable when all others fail.  We are prepared to fumish Single Wires

of all gauges and diameter of insulation for Telegraph and Electric
finish for ceiling cleat work as well as our standard color.

ights from stock. Cables made t0 order. \We are now prepared to furnish our Ciark Wire witha white

Clark Joint Gum should be used for making waterproof joints.  This is put up in half-pound boxes, in strips about one foot long and five-cighths snch wide, and
when wrapped about a yuint and pressed firmly it makes a solid mass.” For rallway and Motor use, we make all sizes of stranded and flexible with Clark insulation.

Wao guarantee our Insulation wherever used, Aerial, Underground, or Submarine, and cur net 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 quantitics.

EASTERN ELECGTRIC CABLE CO.,

6G1 to 65 Hampshire Street,
BOSTOIN, - MASS.

HENRY A. CLARK, Treasurer and Gen'l-Manager.
HERBERT H. EUSTIS, President and Electrician.
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Recent expeniaients have been made with ramfe
fibie as a substance for making  steam  pipes.
The material 18 sulyected to tremendous hydranhe
pressure. and being unafiected by moisture, will
neither shunk nor swell, besides twing o non-
conductor of heat T hiese pipes are sad to have
twjce the tensile strength of steel pipes,

TG TENKIS, ~ Lighteners are mostly required
in <ases where belts are runnng on pulleys lage.
ly differing tn size.  Lhey should e tun neac to
the siller pulley, whether 1t be the driver or
drniven, provided, of course, 1t 1s practicible to do
xa. There may be cases where the tightener
cannot be applied ciose to the simalt poitey,  The
object of having the tightening pulley closest to
the smallest of the two pulleys, 156 use it for the
purpose of increasing the lap of the belt on the
pulley,

In considening the matter of the vatue of a coal
for boiter purposes, says the Boston Jowurnal of
Commerie, the tate of combintion of the coal 1s
tou often mverlooked by the careless engineer,
who, glanaing at what appears to be n hot fire,
mmedutely  concdludes that s all there is to be
desired,  The reason why so much bitumimous
coal 15 used where o mixture with other coals
mght be econonnical, 1s Lecause of the slow rate
of combustion of the poorer fuel.  Itis not pos.
sible to get as much power from « boiler with
hard coal as soft, and the harder the coal s and
more d:fficult to burey the fess will the power of a
given boiler be.  An engine must have the steam,
antdf a dow-burniog coal is to be used, no mat-
ter how hot a fire 1s obtiined, extra botler power
must be prouded because the boilers are less
effivient as steam producers 10 a coal 15 twice
as hard to burn, twice the boiler capacity will be
requited o supply steam, and tins requires the
outlay of an extra large plant and s maintenance,
and o the most of our mills the preference 1s not
10 eatend the size of the plany, hence the Yarge
use of biununous coal.  Mr. Barrus found that

the labor and coal to produce 1000 horse power -

inoa day was much less with a o ture of pea
and dust and caltn, and that Nova Mot culm
would | roduce 1000 hone power at a less cost
than Cumterland, but the greater amount of
stewn produced by the boiters using the C umbie-
land coal was an advantage that the cheapness of
the other woals could not overbalance.  The
harder a coal s to burn the lessats adaptatnlay
for baaler uses from a prachical standpont,  Flus

1

{

il

isone thing the Novie Seotta cotl must compete .

agaunst.

The Canadian 0fMco & School Farzitare Co.

PRESTON,

FOR
EVERY
J BUSINESS

M _A N

’
Interestexd an any branch of the Hardware
Wrought, Cast Steel o Spun Metal Trades
tic \nll find

“ The Hardware Merchant*’
acts ke a nplit bower, and keeps you posted
on all tmmness changes and items of note, Its
matket quotations are rehable, §2 per year,

THE J. B. McLEAN CO., Ltd.,
10 Front Street East,
Published weekly. TORONTO, ONT.

|

™ TORONTO FLECTRICAL WORKS

Manufactwring Electricians and Engincers,

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

TORONTO.

35 Adelaide Sureet West, -

‘ ;_"""' TN ONTY

CONSU LTING ENGINEERS

G.C.ROBB CHierE .
A.FRASER gé?.r:g's".m Heap OfFrice TORONTO

11l Patent Friction Pulleys

AND CUT OFF GOUPLINGS

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

MiLLErR Bros. & Toms,

(Successors to Miller Bros. & Mutchell)

Toronto Office : 74 York Street, MONTREAL, QUE.

ESTABLISRED 1869.
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VULCANIZED FIBRE, 00, =ersmssssenn wor.
s oo JARD VULCANIZED FIBRE

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

THE STANDARD ELECTRIGAL INSULATING MATERIAL OF THE WORLD.

Factory: WILMINGTON, DEL. OFFGE: 4 Dey ST., NEW YORK.
THE CANADIAN LOCOMOTIVE & ENGINE CO0., Ltd. [ THE
KINGSTON, - ONTARIO.
. . MANUFACTURKRS OF . . HAZLETO"
. Locomotive, Marine and Stationary Engines
BOILER,
The
Handiest,
Safest,
and
=l
sl Economical
3
2 ‘.;:"T‘ ~ Bonﬂr-
ARMINGTON & Sims' High Srﬁm-’:ooE;;‘l;z‘;(mEEu:mmc LIGHT PLANT ETC., 7 cchE m GAs E"c
‘The Canadian Locomotive & Engine Co., Limited, of Kin;slon. Ontario, have the exclusive license IMPULSE EVERY REVOLUTIONIQ},EO,,;
for building our Improved Patent High Speed Engine for the Dominion of Canada, and are fur- a separate pump. NO SLIDE.
nished by us with drawings of our latest improvements.
PROVIDENCE, R.1. Nov. 18th, 1880, (Signed) ARMINGTON & SIMS. Descriptive Catalogues of the above on application,

Please mention the ELECTRICAL NEWS when corresponding with advertisers.

Equip your Electric Plants,
Yactoeries and Miils with

INSTANTANEOUS IN ACTION.
SIMPLE AND THOROUGHLY PRACTICAL.
THE ONLY REALLY SUCCESSFUL GRIP

PULLEY AND COUPLING.
SAVES TIME, BELTING, POWER,
PULLEYS ==
CANADA
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THE GARLOCK PACKING COMPANY

MANUFACTURERS OF
 Garlock’s Patent Steam, Water and Ammonia &8

PACKITINGS

R DEALEKS 1N' Corner Catharine and Rebecca Streets,
s DIy Usudurian and Plumbago Flange Packing N
Rt <D and Engincers Supplies. Ha.-milton, ont. -
ELastic RInG, Our Packing is in use 10 over 2000 Eagine Rooms in Canada.  Write for Catalogue and References. SeikaL,
LONDON MACHINE TOOL CO.,
LONDON, ONTARIO,

MA\UFACK‘URFKQ o¥

Machfmst & Brass Finishers’ Tools

L. A, MORRISON, with A. R. WILLIAMS, General Agents, TORONTO, ONT.

THE J. G. MCLAREN BELTING CO. MONTREAL

It is no longer necessary to import Carbon Points.

THE PETERBORGUGH GARBON AND PORGELAIN CO.

. can furnish them equal to any In the world, as they are .
MANUFACTURERS OF

CARBON POINTS for all Systems of Arc Light, BATTERY PLATES CARBON BRUSHES,

and all Kinds of Porceelain jor Electrical and Hardicare 1

TH DOMINION LEATHER BOARD GO'Y,

MONTREAL

MANUFACTURERS OF
Lieather Board and Stiffeners for Boots and Shoes

Asbestos Mill Board for Steam Packing
Friction Pulley Board, the best friction known
PROPRIETORS SAULT AU RECOLLET PAPER MILLS, ;2king BOQFING, SHEATHING,
Please mention the ELkcTRIcal NEWS when corresponding with advertisers.

~«—— A UTOMATIC ——»—

PENBERTHY

lNcJ EOTOR

PE/VBE/?THY //VJEOTO/? 6’0 , Hanufacturers, DET/?O/T MICH.

T ORONTO
76 YOREK STREET
Telephone 434,




