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FORT WAYNE ELECTRIC CO.

MANUPACTURERS OF THR

'W00D ARG & SLATTERY INDUCTION SYSTEM

FOR LONG DISTANCE INCANDESCENT ELECTRIC LICHTING.

I e References in Canada:

Hahfax tsas & |lectrn Lagln
Vo Halfan, N s,

New Ghisgow N\ v sooga

Calh o Flectra Foghe & buner
Co St N1

Fleetrie Laght & Vooner to..
Woodstock Unt

Flmine gt & Poner (o
Brockwilie, unt.

Flectne Light & Power (v,
Port Hope, Ount.

Fleetro Dght & awer to,
Cobowrg. Unt,

3R Corporation of Coullingwood, &
AN y Collingwood, Ont, ‘
\WOoRKS AT FORT WAVNE, IND, Nuagan Falls Elecuic Light & Gt

Ouks AT Towr Trava. N0 Vower Co.. Nuagara alls O, =it S e

Toronto Office, - 188 King St. West. CSLATTERY " DYNAMO AND EXCITHR,
W. J. MORRISON & CO. - General Agents.

New York ¢ i - 155 Broadway. (New l'orl:,.\‘mu- and Canada,)
Buffalo ¢ - - 228 Pearl St. THOMAS COOPER, - - Special Agent.

THE BROOKS MANUFACTURING CO., L,

MANUFACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.

TENDERS. ‘ =5

Sealed Tenders  wldressed to the yndersigned
s endorsed  ender fin Indan Suppites will
be received at this otticr ups to noon of SATUR
1Ay TH MAY 18yt tur the dednery ol Indun
Supplies lunng the tiscal y car endig 30th June
1892 consisung of Flour Beed haion Grocenes -
Ammumtion, Iwine  Agrcultural Implements,
Tools &c.. duty patd, at vanious points tn Mant '
toba and the North-\Vest 1ernitortes, !

Forms of tender contaimng full particutars
relative to the Supplies required. dates of delnery |
&c  may be had by applying 1o the undersignedd. !
ot to the Indian € ominissioner at Regina, or to
the Indian oftice, Winmpeg. 1

Pattics may tender for cach description of goods -
tor for any portion of cach desenption of goodsi
separately or for all the goods walled for o the
Scheddules. and the Deprartment sesenves 10 ascit
the nght to ryject the whole or any part of a ten. :
der.

Each u}:’ndcr mus} e -’(cti'onl!pamcd by an‘nc-‘
cepted cheque in favor of the Superintendent SUBSCRIBED CAPITAI - N $160, 100,
General of Indian Affairs, on -a Canadian bank, VRIS - e e . CVTITR A 2y IS . v bl
for at least five per cent. of the amount of 1he' AMOUNT ON DEPOSIT WITH THE GOVERNMENT OF CANADA, $34.724.

tender, which will be forfeited if the party tender- ( Sir Auex Camporet KCMG  PRES

ing declines to enterinto acontract based on such (i . 1k luiewt Govr of Ontano)
tender when called upon to do so orif he fals! IHE ! A i Joun L Brarkie Eso.Vice Pres.
t: complete the work contracted for.  1f the ten v /] ! i
Her be not accepted, the cheque will be returned, I = p
v . s f Kk

1 A/
and if a contract becenterudinto for & part only of w0 . g ‘y Of Canad

INDA S
RONTO

2%

the supplies tendered for, an aceepted cheque for 3 ) W
tive per cent. of the amount of the contract may and B
be substituted for that which accompamed the U a
DR v - _..,'_ ‘

tender . the contract secunity cheque will be re.
tained by the Department until the end of the
fiseal year,

Each tender must, in addition to the signature
of the tenderer,«be signed by two suretics accept-
atle to the Department for the proper perform-
ance of the contract on his tender. |

This advertisement 1s not to be inserted by any
newspaper without the authority of the Queen's
Pnnter, and no claim for payment by any news.
paper not having had such authorty will be ad- '

"—:\:‘ — ? - i " ) s
S A B, JRORRY

mitzed. C o c E“GINEERS AFRASER. Secy. Treas.
L. VANKOUGHNET, .
Dc,,m,o“gc Superintendent-General ONSUL'NN Heap Ofrice.2ToroNTo S7.

of Indian Affairs. TO RONTO.
Department of Indian Affairs, Prevention of Accldent our chief aim, Economy of fuel secured.
Ottawa, March, 1891. NOTE—The ofiices of the Campany have been removed from above addrees to the Canada Life Building,
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MARSH INDEPENDENT STEAM PUMP

FOR STATIONARY, PORTABLE AND MARINE BOILERS.
20

OVER 2,000 MARSH PUMPS SOLD IN THE UNITED STATES DURING 1890 .[eq

T a recent test by Prof Cooley, of Michigan University, 48
degrees of temperature was added between condenser and

boxler m passing through pump.

2 9

Absolute Actuation and Regulation without the use of Tappets,
Levers, or other Mechanical Construction.

As the eahaust mngles with feed water and returns to boiles, there is no loss of
heat, henee at s the most ewononucal pumap in use.  For hot or cold water or hiquids,
with ur without Hand Pumping Auachment, NO PUMP EVER MADE THE RE-
CORD OR BECAME SO POPULAR AS THE “ MARSH.” .

Patented in Canada 7th February, 1889,

THIS CUT SHOWS SMALLEST SIZE MARSH
PUMIEY, WITH HAND LEVER,

JOHN GILLIES & GO, - CARLETON PLAGE, ONT.

MANUFACTURED ONLY HY —————

KAY ELECTRIC WORKS

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

MANUFPACTURERS OF

DYNAMOS

For Arc and Incandescent Lighting.

MOTORS
F)'Oln 1"’8 Ho Po to 50 Ho .Po

ELECTRO PLATING MACHINES AND GLERNERAL ELECTRICAL

APPLIANCES.  SPECIAL ATTENTION TO MILL
AND FACTORY LIGHTING.

WRITE FOR C/IRCULARS.

The Canadian Office
. & School Furniture Co.

l (LD

MANUPACTURERS OF

WE MANUFACTURE AND SELL THE
GENUINE

BELL
TELEPHONE

Qur \Warchouse Telephones are
cadorsed by leading business houses
throughont Canada, They save time,
consequently money. W ould they not
Le a great convenience and A paying
investment in your large business cs-
tablishment 2 Remember we sell in-
strutents outright at moderate prices
No reatals to pay.

Send for lilustrated Catalogue.
Write for Estimates. l

|

!

Office, §  School,

Church and Lodge

FURNITURE

Preston, - Ontario.

—_——
SEND FOR CATALOGUS.

CANADIAN HEADQUARTLERKS 'OR

EVERYTHING ELECTRICAL

T. W. NESS

644 Craig St., MONTREAL.

Please mention the ELECTRICAL NEWS when corresponding with advertisers.
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DANSEREAU'S ELECTRICAL WIRE SUBWAY.

THE inventor claims as a main feature of his subway the use
made of the street water wourse for the establishment of the
condwits antended to reccive the dectrical wires, At street
cotnets the subways cross one anuther at sight angles, as shown
w figure . The conduits A B and C I over-lap onc¢ another
at levels differing
as far as D, when

again raised in E.
In the conduits
are placed cross-
bars, shown in
figure 2 and fully
skerched in figure
3. Infigure gare
iepresented two
different methods
of laying the sub-
way ; i section A
the curbstone s
mdependentofthe
subway, whereas
m section /7 the
curbstone  forms
part of the sub-
Wdy.

The advantages
cdanned for this
system of subway
wud the following .

tst. The use
made of the water
course, which is
paved by the city,
and conscquently
reduces by so
much the cost of
construction.

and. The usce
made of the curb-
stone, which af-
fords a space not
otherwise taken
up cither for pub-
lic or private pur-
poses.

srd. The cost
of construction of
this subway which

teduced ,to a minimuim, and the conduits do not 0 any way
nterfere with any private or public works.

Mr. M. E. Dansercau, of Montreal, the inventor of the above

hady, is prepared-10-correspond  with civic corporations or

mpanics (.onccm‘ing:d'i'i'nngcmcms as to the adoption of his
subway. ’

. . 5 7 "7,
o \e . L Py
the subway 1s I \-,,7,?;‘
e L3,

One of the vexed questions in steam engincering to-day is, of how much
use is the steam jacket?  Some anthoritics say it is a valuable addition toa
steam engine, others that it makes no appreaable difterence in economy,
and others still, that it is a source of positive loss,

THE QUEBEC EXPLOSION.

OUR contemporary the Stationary Engineer, of Chicago, m a

reeent assue referted w the Quebee Worstad Mill buler
caplusion and gave w desenption of the arangemend of the
bulder Mungs and cause of the eaplusion duffening from the
account we published.
According to
'/?" this Chicago
version, there
were three boil-
ers with a luge
drum  crossing
over them, and
with & shut off
valve between
each boiler and
the drum, and
the safety valves
—three in num-
ber—all on the
drum and none
on the boilers,
Our friend then
proceeds : “As
we look at the
sketch, what
little mysteryre-
mained about
the disaster van-
ishes, and in its
place is aston
ishmentthat any
man, or sect of
anen, be  they
owners,mechan-
ical engincers,
butchers, boiler
inspectors, or
just plain, every-
day idiots, could
have so litle
common  sense
as 1o construct
50 certain a
death trap.”

We have taken
some pains to
find out whether
or not there
was any truth
i this Chicago story.  We have positne assurance that
the boilers were not arranged as our contemporary describes,
but were as we formerly stated, three honzontal tubular
boilers, cach with a dome of the usual form, and fitted
with a shut-off valve between cach dome and the main steam
pipe, and :t safety valve.on each boiler and not in any way
connected with the steam pipe, and quite independent of the
shut-off’ valve.

Our friend has been misinformed and wasted his thunder.
We Canacians are foolish enough and stupid cnough, but.not

n”‘

r&"—
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quite so verdant as the Stafienary Engincer would have its
readers believe. “The safety valve of this exploded boiler was
properly placed and of sufficicent size, but carclessness had per-
mitted it to Lecome rusted to such an extent that the boiler
burst before the pressure wis high enough to open the valve.
Our friend says, *‘There must be some power to compel
awnery and supenmtendents (o comply with the well understood

~Fy 2
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principles, amnd not allow them o be disregarded, no matter
from what cause, whether avarice, carelessness, pnorince m
idiocy.”

Quite correct! The safety valve shonld never be stronger
than the boiler, but when it s, or is allowed to become 50,
whether from *avarice, carelessness, ignorance or idiocy,” 1t is
better to tell the truth about it than to thunder about ** the
utterly whotic lack of mtelhigence which was responsible for such
critminal foolishness.”

BELT WIDTH.

SOMEHOW or other, power users seem to be afriud 10 get belts
wide enough to do the work that they put upon them. ‘They
will get a double thick belt, or strain what they have to that
pont at which the lacings are in danger of giving way, and the
hearings are being worn by the excessive pull on them: they
will daub printers’ ink and other messes upon the belt, and do
almost everything that they can think of, except get a wide
cnough belt in the first place,  Extra width means extra driving
power, s0 ncarly cvery time, that it may be put down as a
working rule. It nearly always means dnving power in pro.
portion 1o the width, other things being as nearly equat as they
can be made.  Almost any eight-inch belt should dnve as inuch
as a four-inch belt of the same thickness, material, condition,
tightness, arc of contact, ctc. Almost any i12-inch belt will
under the same circumstances drive three times as much as the
four-inch belt, and half as much again as the eight-inch beh,
Just like it in every way.  lt may cost a little more for yulleys of

wide face than for those of narrow fiace ; and it will of counse
cost more for wide belts than for narrow oncs of the same thick
ness; but i nearly every case it will pay to gve width,  There

can be loss of time at a machine, and even all through a mil, by
faslure of a belt 1o start up with 1ts load. The attendants of a
machine may have io want, eveny onc in the whole establish-
ment may have to stand around until the belt s tghtened.
This may takean hour. There may be 4oo hands (pars of
hands) waiting for that helt to start its load.  The extra width

of belt, the extra face of pulley, can be paid for by the cost of a
very few such stoppages ; perhaps by only onc.

But it is not always necessiry to have axtra cost of belt.  ‘The
extra pulley face will often do the business ; using a single belt
of double width rather than atouble belt of single width, A
double belt does not really drive twice as much as a single one.
It seldom drives more than half as much again.  This being the
case, it is better to have a r2-inch single than a six-inch doulle
belt. If the Lelt be aced, the 12-inch single is really stronger
as far as driving goes, than the six-inch double, because they
arc apt to be laced with the same material, or fastened with prac
tically the same fasteners ; and as it is the fastening which
determines the strength of the belt, you may find that the 12-inch
single belt hie double as much strength of fastening to stand
the strain, s the six-inch double,

There s one thg to be said about doubling the width of the
helt to get dauble the drive ; it will sometimes fail because the
belt is too rigid to bed down well; and in such cases it will often
be found that two six-inch belts, side by side, will drive more
than one t12-inch.  Of coursc a rubber belt can not be cut down
the middle any more than a canvis one ; but leiwther ones gen-
crally can, and this will often be found a good remedy when a
wide belt will not dnve.  Of course when it is i question of sub-
stituting a wide belt for a narrow one, there is less difficulty and
expense in getting another one of single width, than in discard-
ing the first one and getting one of double width.  The question
is one of pulleys only.

Where there is considerable crown on i pulley and 1t is found
by the appearance of the side next to the pulley that it is not
bedding well, that the edges do not touch the pulley, the trouble
may often be cured (with a leather belt) by scouring it down the

middle, half way. 1f it be a double belt it may be cut down
througn the outer layer only.  Meckanical News.

BOILER PLATES.

'k methods employed by Messrs. Cramp in the building of
alarge modern boiler, with thick plates for high pressures, are
thus desciibed :

The plates are, in the first place, pickled in a wooden bath
containing a 5 per cent. solution of sulphuric or hydrochioric
acd.  After remaumng in the bath for about six hours, they are
removed and thoroughiy scrubbed with hickory broons, while a
strony stream of fresh water is played upon them. They are
then immersed in a bath of lime water to neutralize any remain-
ing acid, and again washed with clean water. All holes aie
drilled, and the edges of the plates ar~ planed and bevelied for
calking. The shell plating is bent cold to the proper curvature
in the rolls. The flanging is done by Tweddle hydraulic flanger,
the place being heated to a bright cherry red. A length of
about eight feet can be flanged at cach heat.  Furnace mouth
plates are flanged i cast iren dies at a single heat.

After the flanging of tube plates, ctc., is completed, they are
recheated, and the plates are straightened on a cast iron surface
plate, and finally they are anncaled by cooling in the open air
from a cherry red heat. wT.

The nveting 1s performed by a Tweddle hydraulic nveter,
using a pressure of 1,500 1bs. per square inch on the flange,
which gives a stress of about 9o tons on the rvet. The stay
tubes are screwed into  both tube plates and expanded, the ends
in the combustion chamber being beaded over.




May, 1891

CANADIAN ELECTRICAL NEWS 61

A MONTREAL ELECTRICAL SUPPLY HOUSE.

\WE preseat to our readers herewith a brief description of an
witeresting vist which our Montreal. representative made to the
establishment of T, \W. Nuss, 644 Craig street, in that ey,

Our correspondent wiites @ This firny s rapudly butlding up a

i

S 46N

‘—
1z

very large trade in electrical supplies.  “They have been running
at full time all winter, and are sull behind wuth orders, shipments
being frequently made as far west as British Columbia, aund to
Newfoundiand eastward, and cach mail bringing enquiries from
all parts of the Dominion.

The accompanying engraving will give a fair idea of the

extent of the present premses, five flats being occupied exclu
svely by this one firm, the ground floor as an office and the
others for show-rooms and factory, thus enabling the manager
to have a personal supenision aver all the work, wen™ + in
itself a great advantage.

As manufacturers, a specialty is made of telephones, which
are turned out in first-class order, thorougly tested, and ready
to be connccted the moment 1cceived. Cut No. 1t shows the
Exchange Pattern instrument, similar to the Bell.  Cut No. 2
gives a cheaper form, having a transmitter and magneto com.
Lined in one box,  Cut No, 3 represemts a very neat telephone,
so constructed that it may be placed on the desk, at the end of
a flexible cord, fer convenience in moving from one part of the
desk to another, or, if desited, it can be mounted on a brass
fisture with 2 swivel, thus enabling one to turn it aside when
not in use. A small dhy battery is
used for this instrument, and may
bt placed in a drawer. This is a
very convenient arrangement, and
quite popular, especially with office
managers.  Warchouse telephones
are also manufactured in large
numbers, and so arranged that
cach instrument has its own switch-
board, cnabling any room or flat
to communicate with any other,
and, when calling, no bell rings
other than the one wished for,
(sce cut No. 4.) The telephone
departinent is in charge of a fore-
man who has had wany years
experience in Canada and the
States and is a practical workman,

A large business is done in an.
nunciators, which are here manu.
factured in a large variety of styles.  Some of the Jargest
public buildings in Montreal contain annunciators beariny the
ninne of T. W. Ness, among the largest being one of 200 drops
recently supplied to the Balmoral Hotel, connecumy the different
ronms with their office.  Many special orders are received, but
the principal kinds in general demand are the © Norway lron
Gravity Drop,” the * Needle Annunciator,” and the “ Ness”
Special Drop, fitted up of course in every possible style of case,
but usually in oak, walnut, cherry, or ash 5 some very handsome
frames were noticed in course of manufacture.

The machinery is all run by clectricity.  Your correspondent
made particular inquiries in
reference  to the satisfaction
given by this as compared with
stcam or other molive power,
and the men all expressed them-
sclves as perfectly satisfied with
the system, and there is no doubt
whatever that clectricity  lbas
already become the most desir-
abie power that can be used, as
the running cost is practically
uil, and the results perfection.

We were personally conducted
through the spacious, well-
lighted show-rooms. Everything
to delight the heart of an elec-
trician, from bells, batteries,
induction coils, magnets, and
telegraph  instruments  for the
amateur, to motors, incandes-
cent lamps, and clectiieal books
for the more advanced students,
A splendid assonment of com-
binauon fixtures, clectrohiers,

and clectnic hght shades of all
sizes, shapes and colors s shewn.
Electrical clocks, venulation
fans and clectric gas lighting .ue
all in uctive operation, every
shelf, counter, and  show-case
giving a practicd demonstraton of a few of the many uses to
which clectricity is now being adapted.  This house controls the
Canadian agency of some of the special lines, such as “ The Con-
necticut Motor," ** The Auburn Watchman's Clock,” * The Lundy
Workmen's Time Recorder,” ¢ The Edison Lalande Battery.

\Ve arc pleased to note that the firm mentioned has succeeded
n establishing such « good connecuion, and arc sure that our
clectrical friends will be consulting their best intgrests by writing
them for quotations.

No 3.

No. 4.
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. MR, JAMES McARTHUR.

Tur subject of the accompanying sketch is Mr, James
McArthur, present President of the British Columbia Marine
TLngincers Association No. 1, which was formed at Victoria,
B. C.,in the carly part of 1890, Mr. McAsthur was one of the
charter members, and has from the first taken a very lively
interest in the organization and success of the Association

Mr McArthue s ason of cld Srofia, havmg heen born at
South Queen’s Ferry, Scotland, on the 22nd of Much, 1850
He commenced to learn the engineering trade at an early age,
serving an apprentieship at the Paragon Warks of Jumes
Dundas, of Dundas, Seotland  Afier working as a journeyman
for a short time, he left Sontland in the employ of Tennans "
Co, af crth, by whom he & s sent ant to Britich Columbia in
1871w rharge of four 1 anan engines for the late Mr ¥
Barnard, who mtended to use the engines to haul supplies to
Barkerville.  The enterprise, however, fell through, owing to
the bad state of the roads, although Mr. McArthur succeeded in
getting the engine he was in charge of considerably farther than
was believed possible.

Mr. McArthur was next employed by the Kurtz & Lane Co.
as engineer at the mines at Canboo, but the mines not paying
well, he returned to Victoria and engaged as chief engmceer of
the steamer * Canboo Fly " for Messrs. Moody, Deitz & Nelson.
Leaving this firm he became master mechame for the Hastings
Saw Mill Company for three years.  In 1875 he purchased a
half interest in the stern wheel steamer * Beaver,” which ran on
the Stickeen nver. The following year she was lost, and Mr.
McArthur returned to Victoria and
took service w the then new Pioncer
Line founded n 1877 by Capt. John
Irving.  He bas since remamned with
this company, now the Canadian
Pacific Navigation Co., Ltd, and s
now chief enamcer of one of the best
boats, the * R. P. Rither.,”

M McArthur s a man who has
made a host of freinds, and by dint of
hard and steady wotk and shiend in-
vestiments  has  accumulated a good
share of tns world’s goods. He is
marnied, and has & fanmuly of bnght
boys and gnls.  Heas a promment
member of the Freemasons, Odd-
fellows and A. O. United Workmen,
of the last he is a charter member.
Having the confidence and esteem of
s employers and the respect and
adnutauon of his friends, Mi. McAsthur a5 to-day one of the
mot popular engmeers in Batish Columbia,

NEW INSULATING MIXTURE.

A AW msoldmg compound called “voltite ™ s thus des-
crbed .t 1s composed of a minture of gelatine (specially made,,
1esin oil, onidized linseed oil, resm and paraffine. 1t is cheap,
and contains no sulphur.  The proportions of the mixture arc ;
Glave glue olle de grant . 1,000 parts; resin oil, 100 parts; oxi-
dized Iinseed o), 500 paits ; colophance, 130 parts ; parafline, 250
parts.  The glue is prepiared by taking the refuse clippings of
gloves, and soaking them i cold water forone night.  The next
day they are strained, and washed in several waters until the
wateris clear.  In an won botler there are then placed 1,000
parts of water. five parts of carbonate of soda, and dry glove skin
230 parts. This s boiled for six consecutive hours, the water
bewng tencwed asat evaporates.  The whole boihing mass s next
tun over a sieve, across which steam s passed to prevent the
xclatine coaquliung. The boitling solution 15 received by a
wonden tub, through which a current of wann air 1s passed for
onc hour.  The reswdue leftin the sieve is boiled up with water
for three hours, and when iltered can be used agan for dissolv-
mg the glue, but this tme with only 200 par- - of glove skin.
The gelatinous solutton 1s put mto a baler with the olien oroletc
acid used i candle manufacture i the proportion of gelaunous
solution, 1,000 parts ; olein, 80 parts.  This 1s boiled far half an
hour, after which ten parts of caustic potash solution (fifty parts
water; s added.  The boiling s mauntamed for ap hour, so as to
saponify the olein and form a soapy pulp. The glove glue pre-

Mg, James MGARTHUR,

pared, resin oil, linseer oil, colophane and paraffine are added

in the proportions above stated ; the wholeis boiled until homo-

gencous  This boiling generally lasts about four or five hours
Revue Industrielle

- -
QUESTIONS AND ANSWERS.,

*W. [." wntes : Can you inform me as to what 1s wrong with
my engine 2 Itis ashde valve cylinder 12" x 207, revolutions 200
per minute. It seems to run very well until the large pianer goes
on, and then 1t loses speed.

ANs.—You do not give data enough for us to answer your
question.  Your governor may be at fault, your steam pipe may
be too small, the valve may be set wrong, or be leaking, the
prston may leak, or perhaps the engine 15 too smail.  Send us
along full data and we will try to help you out.

“Jo D wntes: 1 have a 67 single leather belt running
1,000 feet per ninute.  The dnver s 4o” in diameter, and the
dniven 18, What horse power should this belt deliver?

Rule--Divide the number of square inches in contact with the
pulley by 25 multiply this quotient by the velocity in feet per
minute, and divide by 33,000. ANS.—You will have 4 fi. of belt

v, s» 2887
contact on small pulley lever 48" x 6" = ::_s = 1447 % l,600=.2&f§’

=71 very nearly ; it would be safe to say 7% H. P,

“Engmeer” asks: What would you recommend for taking
out the scale that has become pretty badly crusted on the flues
and bottom of a boiler?

ANS, — Slippery clm, flaxseed,
ground sumac or any other muci-
laginous seed or bark thrown to the
boiler will loosen the scale, which can
then be removed through the hand
holes. When using any substance to
remove scale, the boiler should not be
allowed to run too long without
cleaning out, as the loosened scale
may accumulate on the bottom of the
boiler and cause the sheet to burn.

T W says 0 1 ammaking a glass
plate clectne machine. Can you tell
. me how 1 can make the hole in the
N e centre of the plate? 1 have tried twice

MW but broke the plate cach time.

Answer: Glass may be readily
drilled by using a steel drill, hardened
but not drawn az all, wet with spints of turpentine. Run
the dnll fast and feed hght. Gnnd the dull with a long
point and plenty of clearance, and no difficulty will be expen-
enced. The operation will be quicker if the turpentine be
saturated with camphor guin,  Large holes will require a tube-
shaped tool with fine teeth like a 10se-bit, using the same
solution.

*J M."asks. What would be the best way to determine the
horse power a given belt would be capable of transmitting ?

ANS--The horse power of belting or the tiactive force
exerted by leather bands of a given width at a certain speed
sxpressed in foot ymunds or in any other positive way, is not
generally known.  There are seme half-dozen rules professing
1o give a unit for horse power, but they are obviously incorrect.
A horizontal belt of a given length will drive more than a
vertical belt of the same length, a long belt more than a short
ong, and a twisted belt more than cither, because in the case of
the horizontal and the long beht the sag and weight tend to
produce closer contact and resist strain better than where the
belt mercly hugs the pulley by its tension ; the same is true
of the crossed belt which embraces more of the’circumference of
the wheel driven.  From six to cight hundred feet per minute
for a one inch belt is said to give a horse power ; three to four
hundred for a two inch belt will give the same, and so onin
inverse ratio.

Mr. J P. Craw{ord recently delivered an interesting and instructive lecture
on - Electnicaity andits Apphcation to Lightand Heat  before the members
of the Hamilton Association.
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ON THE STRENGTH OF TRIPLE-RIVETED BUTT-STRAP
JOINTS.

In the October issue of the Lacomofive we gave Mr. John H.,
Louper’s solution of a prublem in niveted joints, and in this 1ssue
we take pleasure in reproducing a solution of a sunilar problem
vy Mr. Van Clain, of the Baldwin Locomotive Works, The
dimensions of the joint in question are as follows. The plates
are of steely 3y of an inch thick, and with a tensile slrcnbth of
55,000 poumls to the square inch.  The rivets are of iron, 3§ of
an inch in diameter, with a shearing strength of 43,000 pounds
t the syuare inch.  Inthe double nveted portion the pitchiis 34
mchies, and i the outside row it 15 62 mches,  The problem s,
to decide what the strength of the jomt ts, i terns of the solud
plate, and m accordance with the Pluladelphia City Ordinance,
which does not expressly provide for joints of this character.
Mr. Van Clain's solution of the problem was given in the Sep-
tember number of the Locomotive ; but, as it was there given, it
contained several typographical errors, which have been correci-
ed in what follows :

‘There are three ways in which a joint of this character may
fail: (1) by shearing all the rivets, which involves rivets /2 in
single shear, and tivets C in double shear; (2) by a fracture of
the plate across the line 548, and a simultancous shear of the
rivets 202 5 (3) by a fracture of the plate along the line D).

Let us consider i portion of the joint 6} inches long, say the
portion included between the two long vertical lines passing
through the rivets D). The strength of the solid plate w a unit
of this leagth is

Strength of solid plate=624 x 3§ % 55,000=134,002 pounds.

If the joint breakin accordance with the first supposition, there
are four whole rivets, CCCC, to be double-sheared, and one whole
ane, /2, to be single-sheared.  ‘The diameter of the hole filled by

1 S _...’.’.‘j::.'. J .....
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- o*‘&“r—a“
?c’ <@ é‘ @<
el ? @
e ! @
] K "1,“:2.,,

the sivet being, say, 13 16 of an inch, the sectional area of each
tivet is .5185 sq. in.  Hence
Shearing strength of CCCC 5185 X 4 x 2 X 45,000= 186,660 1bs.
Shearing strength of D - .5185x% 1X43000= 23,332 ibs.
Strength of joint, on supposition (1)= 209,992 1bs.

The diameter of the hole filled by the rivey, 13:16, when ex-
pressed decimally, is .8125.  If the plate breaks across 8, in
iccordance with the second supposition, the effective section in
the part of the joint under consideration is reduced by twice this
amount on account of the two holes punched or drilled for the
rivets CC that lie on the line 25, Hence, the effective width of
plate along this line is

6.5" = (2% .8125")=6.5" - 1.6250" = 4.875"

Hence, the resistance of the 6}4 in. section to fracture in this
manner is
‘Tensional strength of plate along A/5=4.875 % )} x §5.000= 100,547 Ibs.
Shearing strength of one rivet in row DD=.5185 X 1 X 45,000= 23,332 Ibs.

*. Strength of joint. on supposition (2)= 123.879 1bs,

Oun the third supposition, we have merely to break the plate
across

0.5"—.8125"=3.6875".

Hence, tensional strength of plate across /7 - 56875 x 36 x
$5000=117,305 Ibs,

In accordance with the Philadelphia rule, we are to take the
least of the three strengths of the joint computed above, and
divide it by the tensile strength of 644 inches of the solid plate,
which strength we have already found to be 134,062 1bs.  Obvi.
ously, the joint is weakest along the line DD, so that we haveto
call its strength 117,305 pounds. Hence, the percentage of
strength of the joint is

! 17.30:- 134,062=0.875

Hence, the jont, n 1its weakest part, has 873% per cent. of the
strength of the sofid plate.

1t may be well to say that the number 2.4375 1 the cut rep-
resents the distance in the clear from edge to edge of the nvet
holes, though for the sake of cleamess, 1t s shown as though v
eatended only from the head of one nivet to the hiead of the neat.

IT LITERALLY FILLS A LONG-FELT WANT,
Kinaston, Apnl 18th, 1891,
Hditor Evkcrricar Naws,

DEAR SIR, 1| have received four issues of your svaluable
paper, the ELRorRical Niws, and 1 find cach number more
interesting. [t was just what we needed m Canada. 1 often
felt annoyed that we were compelled to go to the States for such
information, but thanks to your cfforts that 1s now a condition of
the past.

Yours respectfully,
CHAS. Bavinig,
Electrician Kingston Penitentiary.

HORSE-POWER OF ENGINES.

Editor Etgcrricar Nrws,

DEaR Sig,—Mr. John Galt, C. E., undertakes to act as a
“uwovernor” to me as to rate of travelling of horse to find horse-
power of engine. This is all right as long as the *safety ” and
“throttle” valves are untampered with, the work will still go on
with perfect “safety” 1 find it is necessary now for me to act
as an “automatic regulator” to him, in that matter, to put him
on lerrr firma. .

Horse power of steam engine is only a conventional way of
expressing a certiain size engine, and no two makes of engines
are alike as to their horse power. But we will assume that H.
P. is definite and alike in all engines for the sake of argument.
All engineers from Watt down, except Mr. Galt, agree that a
horse can exert his power to better or all advantage at two and
a half miles per hour or 220 feet per minute, and tuke that rale
in caleulating. Mr. Watt calculated his H. P. on the largest
London horse (Bourin). He was desirous of his engines doing
all the work possible, or of ruting them higher rather than lower,
so that where steam was substituted he could dispense with a
greater number of horses to do the work required.

Mr. Galt says that “rate at which horse is travelling is only
onc element in the calculation.” Certainly it is only one element
but it is 7Z¢ clement that is wanting in his calculation.

Again, he says “note the rate at which the hose is travelling
has every thing to do with the effect but has nothing whatever
to do with the result.,”  In mechanics this is incompatible,  As
1 said before if you do not take the rate at which the horse
travels into calculation, why take into caleulation the rate at
which the engine travels?  The one must, of necessity, have the
same units as the other in orderto compare them, swhick is 220 f1.
per minute for rate at which horse travels, in calculating the H.
P. of steam engines.  For illustration : H. P. of steam engine in
numerator ; power of horse in denominator

000 Ibs. x 1 ft. X 1 minute X speed of piston .
g;:ooo Tbs. x.1 ft. X 1 minute xpwhat? BE2 =1 H. P.+X, when
rate at which horse is requited.to travel is not taken into calcu-
lation. In formulaform itis thus for calculating the H. P. of an
engine.

Let A=area of piston.

P =steam pressure.

S =distance travelled by piston in feet per minute,

HoPo= AxPxS
33000 X 220

If you would build an engine, by your formula, and guarantee
it to be of a certain H. P, it would be hke the New York street
car horse—you would have to sing “ Little Annic Rooney ¥ to it
before it would “budge” at the stated H. P.

We are all diffeiently constructed—see, feel and think differ-
cntly, and have different opinions. I like to see a man have
his own opinions, and have backbone enough in hun to assent
his opinions, whether right or wrong.

Anyone who wishes to pursue the subject further may with
profit study any of the following works: * Hutton’s Practical
Engincers’ Handbook,” “ Mechanids Own Book,” Rankin’s
“Manual of the Steam Engine,” Northcott’s ** Steam Engine,” &c.

D. W. Ross,
C.&M E.

e e . e m——
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BALL INCANDESCENT DYNANO.

Tk dynamo dlistiated herewith is manufactured by the Ball
Electnie Laght Co., Lad,, 70 Pearl stieet, Toronto.  \While ats
general design canwot be ciumed as entirely no ch yet there
are many detals of desyen and cunstruction that are new.
Fhese combmed with the Ingh-class workmansnip and good
watensal used thioughout, make, 1 is clumed by those com-
petent to judge, one of the most eflicient and best operating
meandescent dypamos on the miarket  The makers el o
can be budt and sold ata puce which will make it an object to
any consumer of 23 or more hights toown and operite their own
dynamo, espeoaily where they are already asmy poncr, or
where a boder s used for heauny purposes,

The Ball Company also supply an automatic condensig
engme for residence and shop use for dnving these dynamos
where other power 15 not available.  These engines operate it
18 claimed at . cost not to exceed one cent per horse power per
hour, and require but shght attention.

Ihe general detals of this new dynamo are as follows: A
“Grunme © armitnre of the usual Ball type 1s used having a
number of sections; this armature is secutely mounted on a gun
metal expanding hub There can be no electrical connection
between the wires of the armature and the hub and shaft, and
no magnet connebun between core of armature and mounting
hub, and tonsequently no tendency for the current to leave its
usual path and no loss from magnete leakage and foucault
currents.  The commutator is
of tempered copper, and plates
of ample length and scction and
wsulated with mica.  Carbon
brushes are used on the commu-
tator, and the machine operates
without spark.  On account of
great depth of plate, the commu-
tator will last for years without
tencwal. A newly  patented
binsh  holder very simple 1n
design 1s used, giving .t constant
and adjustable spring tension
on the carbon brush ; thisis a
very important point and one
which has ntherto been lacking
i most dynamos.  The magnet
cores e of the softest special
wrought iton. The inner sur-
face of poles and the standards
for beanngs are bored at one
operanon, msuring perfect align-
ment.  As gun metal nter-
changeable sclf lining and sclf
oiling bearings are used, there
can be no difficulty from heatng of journal.  These machines
operite at very low speed. and as they are compound wound
the tegulation from no load to full lvad 1s antomatic.  These
machines are wound for incandescent lighting in sizes from
siateen to one hundred and twenty five 16 c.p. lamps, and for
arc lighung, from one to twenty five lights m either 2,000, 1,500
or 1,000 candle power. The Ball Company ate also supplying
the same class of machine wound for motor work for use on
incandescent circuits,

The abne cut was taken from a go hght incandescent
dynamo  The 1 1ger sues are built with a frame of different
shape ftom above, bnuging the base hine neater the shaft, so
thatn all of these machines there 1o an entne absence of any
vibration wiich maght otherwise be caused by pull of belt or
speedimg

The Ball Company teport a large demand for these machines,
xad & number of vanous sizes already installed are giving
good satsfastion A full assortment of sizes are kept n stock
1eady for shupinent.

Barl

The fint elextne tramway for nUDIE PUrposes o £o INto operatior 1n
Canada. will be put in the New Vancouver coal mnnes at Nanaimo,  The
plane, of which the first inatalinent wall cost §20,000 consists of an 8 horse
power generator, and two 30 hotse pxnwer electnie Jocomotives, each of which
will haul ata speed of mne miles an hour, 150 loaded coal cars.  Other
Rencrators will be used 1o furnish a current for light in the mines. Current
will also be emploved in working electric roal drills and cutters.

INCANDRSCENT DynaMoO.

SPARKS.

\n electric plant to be used for street lighting has arnved at Moosejaw,
N W

Negotatsms are m progeess for lighting the village of “Tottenham by
electricity

Heat pro fuces electrcity amd electricity produces heat , magnetism pro
duces clectneity, and clectricity produces magnetism ; light produces clee
tnicity, and clectnaity produces light,

One part by weight of Greek piteh and two parts of burnt plaster s sad
to form w new wsulation for electric wires which will stand either unusual
heat or mossture.  [ts apphied while hot by means of a brush,

A visitof inspection was made recently to the Edison Company’'s new
wotks nt Peterboro, by Mr, Franas, anditor of the company, and the man-
ager of the company s works at Schenectady, N Y. Some of the new build-
ings at Peterhoro will shortly be ready for occupation,

An agreement has been concluded between the city of Winmpeg and the
Austin street car company, by which, on the introduction of elestricity, the
company's franchise is 10 be extended twenty-five years beyond the expiration
of the present charter.  I'welve miles of the electric road are to be built in
18 montl.s.

An ingenious ** cut oft ™ for electric light fittings has been invented in
Sngland,  1ts novelty consists in securing the lead wire by two eccentric
pinches, and in the fact that, should the wire melt from over current, the
cover {(which has an internal stud resting on the wire) will y down, thus
indicating what has happened. .

1he annual report of the Royal Llectne Laght Co,, of Montreal, 1s con-
sidered by the directors to be of a satisfactory character. A quartersly divi-
dend of 2 per cent. has been paid to sharcholders after making additions to

capital account, ‘The prospects for

the ensuing year are goocl. The officers
and directors were all re-clected.

Iime and trouble will be saved
when winding armatures and field
coils, by connecting a bell with one or
two cells of battery to the armature or
field core by means of a brushk or
swivel in the wire, and connecting
the other end of the circuit with the
end of the wire that remains on the
spool. Any break in the insulation
that permits a short circuit between

. the winding and the core will cause
the bell to give instant notice of the
fault.

The cconomy in large dynamos, it
is said, will notcome in their first cost,
but in the expense of running them
after installed. A 400 h. p. generator
will cost to manufacture twice as
much as a 200 h. p. machine. About
twice as much material will be put
in the former as in the 1atter, unlike a
steam engine, but there will be a sav-
ing in winding the fields and.arma-
tures, Thelarger casting and a greater
difficulty in finishing the base and
other casting picces will make up to

an eatent that which will be saved in winding the ficlds and armatute.  After
the machines have been installed and put into operation comes the saving.
Less care and consequently less labor will be required to keep them running
properly, and as the speed will be materially lower, averaging from 300 to
400 revoluuons per minute at their maximum, the possibilities of burning
out an armature are much redaced from what they would be with an 8o hip.
generator, whose armature makes from 700 to 8o revolutions per minute,

Dr. Edward Tatum has recently completed some remarkable experi-
ments on the physiological effects of alternating currents, says the New
York Electrical Reavew, He finds that the danger of the cutrent diminishes
as the number of alternations per sccond 1s increased.  T'hus 1t took twenty
tmes as strong a current to killa dog when the alternations were 4,500 per
second as when they were 120 per second.  When the alternations were 300
per second, the current was only half as dangerous to lifc as when the
alternations were 120,

We find this in an exchange*  T'he introduction of electrical power nto
all the available mechanics of industry is but a question of timie and the
necessary economics i cost and application. The cutting of veneers is a
new ficld for the magic force. The machine lately intro luced, instead of
cutting or >having around the entire circumference of the log as usual, takes
a thin slice from the flat ide of it.  The logs are of any diameter and are
cut into lengths of 10 feet. It is fastened to two cranks. Between two
parallel shafts a veneer-cutuing knife 1s stationed, and the log is carried up
and down an fiont of 1t with a aircular motion by a revolving of the cranks,
and 15 fed agaunst the knife by a ratchet and pawl in the ordinary manner.
This is the first instance on record where an clectric mnotor has been used
for this work. _In the case here referred to, a 15 horse power machine is
used for the purpose and the connections are made with the electric mains
in the street. 1t is giving great satisfaction,
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ENGINEERS' COMPETITION.
TORONTO, April 20th, 1891.
Lditor Cavapian ELrctricat Nxws,

DEAR SIR, The papers for the Engineers’ Competition which
you handed to us for examination have been carcefully gone over
ty us, and as a result we have to report that Mr. A, E. Edkins,
engineer at Messes. 1. Eaton & Co.'s, Toronto, 1s entitled to the
trst place, and that Mr. G, C, Mooriug, engincer at the Metho-
dist Book Room, ‘Toronto, is entitled to second place. Mr.
Ldkins received §10 marks out of a possible 670, and Mr. Moor-
wip was not very far behind, his losses being mainly in the
ansuers to three questions.

We regret that so many engineers in the country did not avail
themselves of this competition, as we are convinced a large
number could have answered the questions with a little study.

\\ ¢ hope that at some future time you will see your way clear
to give them another opportunity.

Yours very truly,
GEQ. C. Ronn,

A, M. AVICKENS,
I'ie following table shows the number of marks obtwined by cach candi.
datere—

Wi Sutton. G. C. Mooring. A, E, Eedkins, 2. ‘Tipton,
No. 1 20 15 10 10
o2 (] 40 35 —_
3 35 6o o 6o
‘g 20 20 20 20
R 4 30 6o 50 20
"6 70 8o 8o
oy 30 20 40 -
8 33 20 15 15
* 9 20 20 40 -—
* 30 — - — -
“n 20 30 60 —
12 -— 40 30 -
13 0 10 20 -
i XY 20 30 20 —_
Neatness 10 - 30
Total 340 445 510 125

‘The questions submitted for so'ution in this competition and the answers
given by Mr, Edkins, the successful competitor, are printed below .
1. What is a horse power as applied to a boiler?

Answer—The basis on which the H. P. of a boiler is rated is the evapor-
ation of one cubic foot of water at 212° to steam, per H. P, per hour. ‘This
rating was established some time before the automatic cut-off engine came
out, and when the actual consumption of engine was about that figure.  In
wy opinipn the term . P of a boiler is very vague, and-depends on the
relative cconomy or wastefulness of the engine. 1 believe that the modern
high grade automatic cut-oft engine, working non-condensing, will in ordin-
ary practice develop two . P. to every one H, P. at the above named boiler
raung. ‘The amount of heating surface in the ordinary tubular boiler which
1s necessary to evaporate one cubic foot of water is conceded to be 15sq. ft,,
and it is generally allowed that that amount (15 sq. ft.) is equivalent to one
1. P, 1n a tubutar boiler, also 12 5q. ft. in a locomotive type of boiter, and
9 5q. ft. in a plain cylindrical boiler is equal to'one H. P,

2. How much is giined if feed water can be had at 120° temperature
instead of 40°?

Answer—74 per cent, is gained.

3. With water at 40° fed into the boilers, and steam taken off at go lbs.
pressure, how much coal should be required for each thousand gallons of
water used?

Answer—1250 lbs. per 1,000 gallons, but [ think in practice more than
this would be necessary.

4. What would be the safe working pressure for a horizontal tubular
boiler, 64 inches diam., 14 fect long, with go tubes, 3 in. diam., shell made
of 60,000 lbs, steel plates 34 in. thick, and double rivetted in longitudinal
seams?

Answer—-The safc working pressure is ¢8 lbs. per sq. in. (Reed’s rule)

5. Give size of furnace for soft coal for such a boiler, and size of smoke
pipe. and area and height of a chimney for & range of six boilers of same
dimension?

Answer Area of furpace, 2,475 5q. ft. =4'6" x 5’6"
§ 6" x6'. Arcaof chimney, 30 sq. ft. Height, 100 ft.

6. An engine has cylinder 18 in. diam., and 18 in. stroke, and makes 240
revolutions per minute.  Steam is supplied at go 1bs, pressure in boilers 30
ft. away. \What size should steam pipe be?

Answer—Size of steam pipe should be 6%,

7 With steam cut oft in above engine at i in. of the stroke, and dis.
charged intoa heater open to the atmosphere. what horse power can be got?

Answer—1 find by building a theoretical card under these conditions, that
lgetaM. E. P of 351b. andsgg H. .

8. If a condenser be added, maintaining a vacuum of 26 in. on the guage
at the condenser, what additional power could be got from engine?

Answer—By aldding a condenser would gain 20 per cent.

6. \What difference to the amount of fuel per horse power per hourshould
there be between above engine using a heater giving water at 190° and
using a condenser, maintaining a vacuum of 36 in., and supplymg feed water
at 100"?

Size of smoke pipe,

Anster—There will be a diflerence of g5 Ihs. of coal per H.T. In favor of
condcensers.

to. If engine speed varied while the pressure of steam and load were
constant, what should bie done to remedy the defect?

Answer—There nre several things that would cause an engine to vary in
speed, under these conditions, for instance . The centnfuggal force of the fly
balls of governor not being correctly caunter-balanced , the tly wheel might
not be of suflicient weight , the governor belt night not be sufficiently tight
to prevent slipping,

tt. Inn high speed automatic cut-off engine, what is the effect of the
weight of the reciprocating parts on the steadiness of mation 2

Answer—The eflect 1s to equalize the pressure on the erank pin this way
During the first half of the stroke the reciprocating parts are being rapdly
accelerated in motion, and while such is the case, they absorb considerable
of the work dune by the pressure of the stc:un on the piston, and, alter mid
stroke, give off this same amount of work on the erank pin in coming to
rest. Al the work done on the piston (minus friction) is transmitted to the
crank pin. but the crank pin is protected from the tremendons blow which
it would otherwise reccive when steam is admitted to cylinder, by the
weight of the reciprocating parts and for these reasons 1 would say, the
cflect is to equalire the pressure on crank pin.

12, ‘The duty of the governor is saitd to be to regulnis the speed ; upon
what conditions does its power to regulate depend?

Answer—Upon the governor balls being properly countetlalanced, and
the fiy-wheel being of suflicient weight, also that governors be kept in a
proper state of lubrication.

13. What are the advantages of ** compression * m the steam cylinder?

Answer—The advantages are that when properly utilized it can be made
to fill the clearance space at nitial pressure, and if this s done, thereis no
great loss by clearance, 1t also forms an clastic cushion, and this assists to
bring the piston easily to rest at the end of each stroke. 1t also, when pro-
perly used, prevents the piston from sustaining any shock, when steam is
admitted to cyiinder, and in performing these functions, it tends to mikean
engine run easily and smoothly.

14. Describe the defects in the annexed diagrans, and state what should
be done to remedy them,

Anseer—This cand indicates that everything is Iate opening and closing,
1 would put’the eccentric forward the necessary amount. It is possible that
the steam pipe, or ports, or exhaust pipe or ports, are too small; judging
from card § would say they are.

The answers given by Mr. G. C. Moonng, thc winner of the second prize,
are as follows:

No. 1. Watts® standard, one cubic foot of water evapomted 1 one hour ;
but of later date, and with an automatic engine, 30 lbs. evaporated per
H. P, per hour.

No. 2. 717, saving.

No. 3. 1f 70% of the heat in the coal can be wtilized, it would require
1,160 lbs. of conl per 1,000 gallons of water.

No. 4. 08437 lbs,

No. 5. Rate of heating surface to grate strface, 45 sq. ft. to 1, equals 26
s, ft. Smoke pipe connection, 27 s. ft. area.  Chiminey, 11011 high, 33
sp ft. area.

No. 6. Swam pipe, 6%,

No 7. 23046 1. P,

No. 8. 357 additional power.

No. 9. Saving of fuel, 8%,

No, 10. Make the governors work right.

No. t1. ‘They assist the governors.

No. 12. Upon its being properly balanced in proportion to its work, and
to be kept clean and well oiled in every part, allowing it to regulate the
valve or valves with the highest variation of speed.

No, 13. It forms a cushion to ease the engine off centres and partly fills
the ports, thereby saving live steam,

No, 14. The valvesare late in all ther movements.
tric.

Advance the eceen.

RECENT CANADIAN PATENTS.
No. 36074. John Plat¢, Removing incrusiation.
No, 36073, . Cleaning boiler,
No. 36094. 5, Swinbourne, Rall valve,
No. 36098, G. E. Hitch, Storage battery.
No. 36116, jos. Burns, Hydro carbon burner.
No. 36135, E. R, Gill, Electric circt controlling apparatus.
No. 36195 E. Fales, Generating steam.
No. 36196. P. Fitzgibbons, Boiler.
No. 36214, H. Patterson, Steam boiler,

TRADE NOTES.

[t is at this period of the year that the engincer’s tnoughts sorely turn to
remembrances of heated axles, hot boxes and such; and he sadly wonders
1 a heated axle can make life in this world so unbearable, what must it be
in the hereafter?  The engincer is necessarily a man of intelligence, of quick
perception, and of a tramed and disciplined mind. He s capable of judg-
ing a good thing when he gets it, and once he gets what he wants, nocoun-
tesfeit fakes need apply.  The enginecr who 1s worried just now about hot
boxes has not tried Spoones’s Copperine, otherwise he wouald be wondering
why carth should be unhappy while Heaven leaves us Youth and Love, and
Spooner gives us Coppenne, —Bobeaygeon /xdependent,
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EDITOR'S ANNOUNCEMENTS.
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thie journal,

THE result of the Engincers’ Competition instituted b) the
ELecTrICAL NEWS for the benefit of its subscribers, is given in
the present number. Answers to the questions propounded
were teceived from only forer engincers. The lack of interest
thus indicated is at once surprising and disappointing. 1t was
the inteution that this competition should be followed by others,
but under the circumstances it would seem advisable to postpone
further cfforts in this direction until Canadian  engineers
feel the need of and mamzst some desire for self improve-
nent.

THERE 1s much disappointment expressed by representatives
of the electrical industries of the United States as'the result of
the recent discovery that the dimensions of the proposed clec-
trical cxhilition buildings i connection with the Worlds' Faur
arc inadequate for their purpose.  Unless the chief architect
can be prevailed upon to change the plans which have been
prepared, the clectneal eahibits, instead of beng centered
in onc building, must be distnbuted amongst several. Such
a distibution would be most unsatisfactory both 10 exhibitors
and visitors, It s, 1o say the least, peculiar that Prof, Barrertr,
Chief of the Depantment of Electricity in connection with the
Warld’s Fair, scems not to have been consulted in & matter of
such imporntance. .

AT the request of a number of our subscribers, we have
opened in the present number of the ELECTR.(CAL NEWS a
question and answer department, which it is hoped will become
onc of the most valuable features of this journal.  Every man
who finds limsclf called upon 10 operate clectric or steam plant,
1$ confrontad occasionally with puzling problems the solution
of which he would thankfully be made acquainted with.  When
the reder comes across & knotty problem of this natue, let him
bethink him of the question and answer department of this
Journal, Write down as concisely and clcarly as possible what
you want 10 know, and cvery effort will be made to supply you
with the information. It is not expected, howcrer, that you will
be hke a spongce, absorbent only . we want vour assistance in
answering questions whenever you may beina position 1o giveit.

APPLICATION has been made 1o the Council of the city of
Toronto on behalf of the Toronto Telephone Company, a new
organization, for permusion to string wires and exercise privileges
similar 10 those cmjoyed by the Bell Company. That the
application is supported by the signatures of 2,000 Tatepayers, is
sufficient prood that the telephone users of the city are not

v
satisficd with the present condition of affairs, under which they
undoubtedly are compcllcd to pay too high a price. If two
telephone companies were in op«.r'mon, however, a telephone
of each system would become 2 necedsity, precluding the posst-
bility of lessening the cost and complicating matters in such a
way as to add to the annoyance which not unfrequently is
experienced whese only one systemisin use. A plan preferable
to that of bringing into operation a second company, would be
to place such restrictions upon the existing company as would
insure to the citizens a cheap and effective service.

THE season is now rapidly approaching when it behooves the
careful manager of a central electric plant to look well to his
lightning arrester, orif he has not such a useful little contnvance
on his lines, to see that x sufficient number are pliced there
without delay. In the carly days of electric highting, numerous
casualties happened to dynamos without :uny apparent cause.
Some of these were no doubt due to defective msulation, but the
majority of cases owed their origin to the insidious but lively
spark of static electricity. It was not at all necessary for the
trouble to happen in the midst of a howling thunder storm
where there could be no mistake at all about the wires beiny
“struck by lighning ” as a sclf-evident fact. A very slight
atmospheric disturbance, in an electrical sense, perhaps even on
a clear nighy, mq,hl be abundantly sufficient to produce « tiny
spatk which, jumping from the wire of a dynamo to the won
core, carried with it the current of the machine. In fac,
instances have been frequent where the static electricity gener-
ated from the driving belt has grounded the dynamo current
and bumnt out the machine. At all events, all wires running on
poles should have cfficient lightning arresters where they enter
the building of the central station.  This is especially necessary
now where circuits of from ten to twenty miles are of common
occurrence.  The loss of time and expense caused by the
grounding of the current on the core of a single dynamo would
more than pay for a complete outfit of arresters for 1 whole
station, and it is an occurrence likely to happen a number of
tines in a single season in an unprotected establishment. -

THE town fathers of West Toronto Junction are making such
an exhibition of the results of municipal handling of an electric
light business as 1o afford @ pointed :llustr.mon of our oft
repeate:d opinion that the exploiting of such lhmgs should be
left 10 private enterprise.  They have been at it nearly a year
now. Some months ago a by-law was passed appropriating
fiftcen thousand dollars 10 be expended in purchasing electric
light plant, but so fur nothing has been done except to squander
the town’s good mongy in A councilmanic jaunt to various
cities 1o see clectric Jight. This would not be so bad, or so
much worse than is usually the case if they had stopped the
excursion when the municipal grant was all expended, but to
continuc the trip to various cities at the expense of a would-be
contractor was a glaring breach of the unwritten law of good
taste, as well as a direct violation of the statutes in that case
made and provided. 1t requires no great strain on the English
language to designate a free eacursion at the expense of a
tenderer on a corporation contract as a method to produce an
undue influence, or in other words, 1o act as a bribe in their
favor when the award is considered. It now appears that while
the committees have been wiangling over the ments of their
various favoritics they have allowed the timeto expire during
which they should have given notice to annul the Ras contract.
The constitucnis of these civic solons will therefore have the
privilegce of revelling in the semi-darkness of the gas lamps for
another year at least.  When the immortal Winkle was out
shooting, Sam Weller suggested that as they would likely come
up with a covey of partndges n the next field, he had better
begin 1o fire 2t once and he would perhaps get the shot out of
the baricl by the time the birds would nise. Perhaps if the
West Torontonians begin in camest to get their clectric light
system, it might possibly be in operation before the expiration
of the extra year that fate has so kindly vouchsafed to them.

THE suggestion made by Mr. Gibson i his capacity of
Chainnan of the Legislative Committee to the delegation of
stationary engincers who recently waited upon that Committee,

was an cxceedingly good onc and one that the engineers would

=4
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do welito seriously entertain, It was that they should endeavor
w obtam alegal standing by means of a charter, something
atter the manner of the Architedts Assvuation, and themselves
appoint & Board of Exatmiaers, who would have power to issue
wiplomits or certificates of competency to the members.  These
would undoubtedly carry much weight with steiun power owners
destiing the services of the best and most skillful men.  The
assouation could then, by a guarded and careful wse of the
powers conferred upon i, rase the standard of qualification
constdered  necessary for the position of a first-class engineer
without doiny injustice to a large class of men, perfectly prac-
ucal and able to fill minor positions with acceptance, but who
would be unable to pass an exannation i the higher branches
aof the art.  The Bill before the Legislature for the inspection of
boslers andd hicensmy of engineers 15 preswmably mtraduced for
the protection of the public, and in the public nterest.  This
vemy the case, 1t 1s difficult to sce why steam powers under
nttcen horse power should be excmpt. | It 15 notonously this
class of boilers that cause the most trouble, and the reason is
not far to seck. They are .usually tended by men or boys with
no speaal quihfications for the work, and who frequently have
the most of then e and attenuon veupmed by other matters.
Large mstallations of stecam power are usually in the hands of
men who know enough not to risk their own lives or the hives of
the public, whatever they may know about the ccononmical
management of the machinery under thewr charge.  The opposi-
tion- developed to the passage of the Lill in question was no
doubt largely due to this appearance of class legislation, but of
the Association had under then own control, in the manner
suggested by Mr. Gibson, the examination and certificating of
their own members, the difficulty would be obviated by a proper
grading and elassification according to competency and eapen-
ence.  An employe: would then by application to the society be
enabled to obtain a man who could be relied upon as competent
to take charge of anything from onc horse power to one
thousand, as nught be required.  And now a word 1 the ear of
our fricnds ot the -engineering society. Remember that no
amount of legislauve enactment will increase the value of the
services of an mcompetent or careless man, or raisc the standard
of the profession.  You have mn your own hands the means of
atang a mgher position and increased emolument, but 1t will
not be by an Act of Parliuncnt or by assuming any position
that savors in the slightest deygree or has the most remote
appearance of an attempt at coercion.  Leave such things to
thuse whose intelligence and abilities are not great enough to
place them on a higher plane. You can do it by making for
yoursehies and your society a reputation that will command
respect.  Let yowr members be painstaking and conscientious
m the discharge of their responsibilitics.  Waste no time i
listenung to the blatent harangue of the demagogue or n profit-
less hunting around for the few soft spots that may perchance
be found adimidst the hard and stern realitics of life, but rather
seck 1o mmprove the precious moments by an camest endeavor
to attun that knowledge and perfection of skill that shall
compel the attention of those whose province itis to judge. Do
this, and sce that theie is no favontisim in your recommenda-
tions, but that a high standard of ment and character s
required, and your certificate will be more sought after and
carry more weight than the best of government endorscment
which any man, whatever his character may be, could probably
purchase by the judicious capendituse of a five dollar hill.

PERSONAL.

tnends of Mr, J. A. Ferguson, the able chief engineer of the loronto
aater works, will regret to Icarn that hic is incapacitated by allness fromn
performing his dutics for & scason,

Mz, O, P. &1, John has resigned his pos: ion as stcamboat saspector at
Toronto. and has gone to British Columbia as thz representative of the Doty
Engine Co. of this city.  Mr, St. John possesses the practical and scicntific
information, which added to a kind, gentlemanly demeanor, will undoulits
odly secure for him and the company he represents a large measure of
success,

The following comparison shows the great economy of electricity over
water power for clevators® “The duplex stcam pump uscs 8 pounds puer hour
for cach h. p.; the engine which drives the dynamo to furnish clectricity to
the -Rmie cxtent uscs, at most, 4 pounds. Only onc-Gfth of the power de
veleped 1n the dnving engine s used for operating the clevator.  Thesafety
appliances of one kind may be applied toall.

WHAT HAPPENS WHEN THE VALVE OPENS.
By AL N SoMERSE ALEN

S0 lony as a safety valve remains shut, the steam pressure
acting on the undereath side of the vahe is opposed by the
weights of the load resting on the top, which may be either
dead weight, a helical, spring, or an arrangement of one of
these acting through the agency of a lever.

Now, either by caloulation or by trial, it is possible to propm
tion the luad to the area of the valve so that the valve shall be
lifted off its scat when the steam has reached any particular
pressure fixed upon as the blowing-off pressure. |

Thus, if the area of the under side of the valve exposed to
steam is exautly 12 square inches, and the steam is required to
blow off at 100 pounds per square inch above the atmosphiere, it
will be necessary to provide aload 12 x 100 - 1200 pounds upon
the valve, including the weight of the valve itself.

It is thus clear that the first condition, namely, that the valves
shall vpen when the pressure reaches a certain determined
amount, is not difficult <o fulfil.

But now consider what happens when the valve opens.

The slightest amount of lift off the seat allows the steam to
escape in all directions through the annalar orifice between the
edge of the valve and seat.

Ity velodity is very great  probably Soo feet per second.

The steam in the immediate neighborhood of the valve seat
escapes fisst, and its place is necessarily taken by other steam
from the boiler, which also escapes.

A current is thus set up, not only through the orifice furnished
by the valve, but also through the pipe leading to the same.

Now, a fluid will not commence to flon unless there is less
pressure in front than behind.

When wefind, therefore, that the steam is rushing up the pipe
leading to the valve seat, with any considerable velocity, we may
be certain that there is less pressure at the top of the pipe neas

. the valve than at the bottom of the pipe next the boiler.

In the case of a dead-weight valve, if it has to remain open
and permit steam to eseape, there nust be as much pressure
under the valve as balances the load on top.

And as we know that the pressure under the valve is less than
the pressure in the boiler, the sole condition under which the
valie can be kept open and allow steam to escape is that there
must be some however slight; accumulation of pressure in the
boiler over and above the load on the valve.

For example, we may suppose the valve loaded to 100 pounds
per square inch, and the difference in pressure between the top
and bottom of the pipe to be 4 pounds when the steain is estaping,

Under these conditions the boiler pressure will become 104
pounds when blowiny off.

To trace the action of the v ive more dloscly, we may say that
when the steam first begins to blow off, the valve will rise a very
small distance off the face o little indeed that the velouity of
the ste.um up the pipe will be small, and the reduction of pressure
at the under side of the vahve inappreciable.

The small orifice thus opened being insufficient to relieve the
boiler, an accumulistion of pressure will result.

The extra pressure acting on the valve will increase the hft
until the reduction of pressure through the velouty of the steam
n pipe is only just sufficicnt to balance the load on the valve as
before.

1 the boiler 15 still making steam fuster than it is escaping, a
further accumulation will oceur, and « further adjustment take
place.

But at any nstant the pressure on the under side of the valve
will always be 100 pounds above the wmosphere, even when the
accumulauon of pressurc in the bailer 1 considerable.

Now, n order to prevent any considerable accumulation of
pressure occurnng when blowing off, 1t has always been the
practice to make safety valves very much larger than the size of
onfice actually required for the escape of all the steam which the
boiler can make.

1f an arca of about onc-thirticth of a square inch is actually
required for the steam to blow through, the board of trade re-
quires an aca of half a square inch in the safety valve.

Such being the practice, 1t follows that safety valves only need
to lift a small fraction of an inch off their seats when blowing off,
thus avoiding much accumulation of pressure duc to the cause
we have been considering.
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STEANM ADMISSION.
L

I8 every line of business some men are content 1o g0 on year
after year doing the same kind of work in the same way. If
asked why it is done in such a way and not in some other way,
they can give no better reason than It has always been done
this way.” There is no royal road to a knowledge of engineer-
ing, and the man who is too indolent to think for himself, or to
discover any better reason for doing a thing in any particular
way than that it was done that way before,” had better find an
easicr occupation. “The man who has charge of a steam engine
should be master of the engine, so fiur as knowing how to keep
it in order and make it do the work it was intended for.

The action of steams in the engine is a subject well worth
studying, and every man who runs an engine should know at
least something about it, and of the reasons why one engine
works better than another.  One point to which too little atten-
tion is piven is the admission of steam to the cylinder. The
aim of correct admission 1s to get, as nearly as possible, the full
boiler pressure on the pston at the nght tme.  What consu-

tutes the right tme need not be considered at present, as it is a

PER SQuaRg

different  gues-
tion from that
now under con-
sideration.

With any given
engine, how may
the engineer
know whetheror
not it is possible
to get anythimg
near the boiler
pressurcinto the
cylinder? The
yuantity ot
steam  to e
transmitted
from the boiler
into the cylinder
in & given time
is what really
detetmanes  the
matter.

As a matter of
fact,a lossof 1en
pounds, or tf
teen pounds, bes
tween the boila
and piston is not
uncommon. En-
gines can be
made that the
differencewill be
so little as hand-
ly to be discem-
able. It has
been proved thay
if in following
the piston, or rather i dnving 1, the steam has 1o flow through
the pipes and ports at a velouty higher than one hundred feet
pet sccond, there will be a loss of pressure ; butaf the steam pipe
and ports arc made so larnge that the steam velogy through
them s une hundred feet per sccond o1 less, then theie waill be
scarcely any loss of pressure, unless from the condensation that
takes place whea the pipes are not properly protected.

This, however, does not give an immediate answer to the
problem, because the question anses, what is the velocity of the
mston? At the beginming and end of cach half revolunion,
has no velocaty, and at about half stroke 1t 1s going as fast as
the crank pin, while the number of fect travelled per minute 15
much less than that travelled by the crank pin.

Take for an example the case of an cngine with a cylinder
cighteen inches in diameter, and a stroke of three fect, and
intended to be run at eighty revolutions per munute, what size
should the stcam pipe be in order to admit {ull pressure up to
halfstroke 2 Inthis engine the piston will travel four hundred and
eighty feet in a minute, but at about half stroke it will be moving
*t a rate of nearly seven hundred and fifty-four feet per minute

NAGRAM FOR CALCULATING STEAM PRESSURE,

It was stated that the steam should not move faster through
the pipe than about one hundred feet per sccond, that is, six
thousand fect per minute ; now if the piston is moving only
seven hundred and fifty feet per minute, the area of the steam
pipe may be as much less than the arca of the piston as seven
hundred and forty is less than six thousand,

The rule may thercfore be stated thus :  Multiply the arex of
the cylinder by the speed of the piston at the noint in the stroke
to which boiler pressure is required to be maintained, and divide
by six thousand, and the result is the area of the steam pipe.

In the example considered, this rule would call for a steam
pipe six inches diameter, but if the full pressure is to be main.
tained for only guarter stroke instead of half stroke, then the
meitn piston speed of four hundred and eighty feet may be taken
instead of the highest piston speed, and &t pipe five inches
will answer.

——

A SIMPLE STEAM PRESSURE CALCULATOR,
By Wa. Cox.

THE accompanying diagram, an onginal design by the writer,
1s a species of circular slide rule by which the theoretical aver.
age pressure per
square inch re-
sulting from any
possible cut-off
and initial pres.
sure can be in-
stantly deter-
mined, or con-
versely, given any
average pressure,
the several combi-
nations of cut-off
and initial pres.
sure which will
produce it can be
at once deter-
mined.

The diagram is
not ready for use
in its present
fonn, as printed,
however. To pre-
pare it for use:
Cut out the square
space of blunk pa-
per on which the
diagrun appears,
and mountit on a
square piece of
card-board. Then
cut the central
disk free very
carcfully, so that
it may bean exact
circle. Glue the
outer part of the
sheet to a second

prece of card-board, and fasten the central disk to it -by a pin
passing caactly through its center so that it may be frecto re-
volve within the outer part, and flush therewith.

When this is done, ilj any given ratio of expansion be set at the
arrow, the dingram will show all possible combinations of initial
and average pressure which can result from that rauo.

The dirgraun A indicator is based on the formula .

(1+2/)x¢ 1+ H
P o yy

In

r = £

where L=length of stroke in inches,
4= Distance travellad by the piston before the steun is cut off.

K=Rauo of cxmnsxon:j’

47=Hyperbolic logarithm of A,

£’=lnitial pressure of steam in pounds per square inch, including
atmosphere,

p=mean prexsure dunng stroke in pounds per square inch, including
atmosphere,

This formula is solved by the diagram ata single setting for
all possible values of any of the vanables.

To find the mean pressurc : Set the “ponion of stroke
which stcam is cut off® (/< Z) on the disk, to the arrow on the
indicator; then, coinciding with the “initial pressure of the st¢ - m?’
on the disk will be found the “mcan pressure” on the indic!Sor.
Na\'o allowance is made for-imperfect vacuum.—Erigincering

s,
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THE ENGINEERS' BILL.
By ** AuTOMATIC CUT-OFF.”

AR CTaur's Bill before the Legislature for the licensing of
engineers and the inspection of boilers scems to be meeting with
some opposition.  Nearly all the members think some kind of
jepislation would be advisable and acceptable to the people.
‘The promoters of the Bill teel sure that i law suchas that asked
for by Mr. Tait would be satisfactory to steam users and engi-
neers alike.

In support of the stand they have taken, they cite the
instances of the several places where such laws are in vogue,
and from all reports are: accomplishing the objects for which
they were passed.  "Lhe Dominion marine laws have been in
force for many years, and no explosions or loss have occuried.
The steamboat owner ha- . aped the full benefit of the law, for
he can engage an engincer to-day very nearly as cheap as he
could before the law was passed, and any difference in wages is
more than made up by the greater cfficiency of the men.

In several of the states such laws have been in force, and the
reports are all favorable. In North Dakota, last year, there
were no explosions, against five the year before, killing eight
and injuring nine persons. In this state all boilers come under
the law, and there are several hundred threshing boilers and
engines.  In the state of Minnesota also, all bailers are under
the Inspection Act, and all engincers must be licensed. ‘The
reports to the State Secretary show a clear record, and the
steam user is satisfied with the change. All the larger cities
have such laws; some of

of steam generators not linble to corrosive effects, an:d points to
the desirability of care being exercised in thoroughly draining
the foundations of steam ygenerators of the Lancashire and
Cormish type, becanse by capillary attraction the water ascends
through the flue walls until it reaches the shell plates of the
boiler, and local corrosion is at once set up, which continues
insidiously destroving the safety margin of the plates. The
action 1s probably accelerated by the alternate effects of damp
ness and the contact of heated gases, resulting from the stoppage
of the boilers each week end.  This diagram might with advan-
tage be placed n the hands of all those who are responsible for
the safety of steam boilers,

We nnty add that it proves, still further, that the advantage of
having boilers covered by assurance, and by a company which
bases its insurance upon careful and frequent inspections, cannot
wisely be gainsaid.

e

ENGINEERING IN RRITISH COLUMBIA.
Vicror1a, B, C., April 18th, 1891,

Editor ELkcrrICAL NEWS,

DEAR S1R,—Having read your article on the Quebec boiler
eaplosion in the April number of your journal, it grieved me very
much to see that the inspection of stationary boilers should have
been entrusted to such an incapable man as the Quebec inspec-
tor is shown to have been, and that his incompetence should
have led 1o such fatal results.  But the object of my writing to
you is to point out that in the Province of British Columbia we

. have no inspector for sta-

them have been in force " . £ tionary boilers at atl.  Of
several years, and all are ? t J K 4 ; | 2| 4 :}: ‘;: 3} altplaces this is certainly
satisfactory  to cmployers ;i $ |3 s!. i ;g } }i 3; { } 35 3 ii gg the one most in need of
and men alike. Folols j¥s)> 1= ° z : such an official, for the

‘The fanner and the saw ! reason that labor being so
will man in the Ontario high the cheapest man
House are the strongest v, gets the job.  The preva-
opponents of the Bill this lent idea that occurs to
year, and their avowed N steam users as to the
season is that they wil) N qualifications necessary

have to pay more money N

for a boiler and engine

attendant, is, that -he is

for engineers under the Act ™
than without it. This the 34
friends of the Act deny, ;; X
claiming that it would not e ¥
have that effect unless the %
Bill was so framed that it :

made of the cenginecers 2

N

;u!w"m!ulln(l;tll—nl)-_lul.nln{s;:n 7

able to shovel coal and
oil the engine.  As to the
proportion or pressure of
stcam to be maintained,
the rule is to keep as
much of the latter as you
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close corporation, such as
that composed of lawyers,
doctors, or dentists. As the Bill does not do this, the matter of
wages will still be regulated by supply and demand, and will not
be influenced in any way by the Act.

More than half the number of explosions occurring in America
are due to saw mill and agricultural boilers. The owners of
such bailers are the most acuive in opposing the Bill.

It is morc than probable that the result will be a permissive
measure framed after the style of the Architects’ Bill. This
will have the effect of making a standard for engincers, and
will go a long way to improve the efficiency of the men that
pply under the Act for certificates.

PRIME CAUSES OF BOILER EXPLOSIONS.

WE are indebted to Industries for the diagram, which shows
graphically the causes of boiler explosions, notably in the case
of land boilers. This diagmam is based upon an analysis of
available reports of boiler explosions cextending over a serics of
years,

The diagram was prepared by Mr, B, H. Thwaite fora lecture
on steam generators, delivered weeks ago at the Yorkshire
(Eng.,) College Textile Socicty. 1t revenls the fact, inastaking
manner, that the causes arc divisible into the following cate-
porics 1—

1.—Through the influcnce of thermic action.

2 J s " * chemical action.
33— . * % physical action.

- ¢ " ¥ structural defects.

5 - « “ % % defective supervision.

The diagram also shows clearly the necessity of using a form

NUMHER OF EXPLOSIONS FROM THE CAUSRS ENUMERATED ABOVE,

can possibly get.  To fill
the responsible duties of
the cengineer’s position a Chinaman in & number of cases is
employed.

1 remember on one occasion when working at a battery of six
boilers which were fired by a Chinaman, that five of the safety
valves were shored from the beams overhead to keep them down
ught.  This was but one of many such cases.

My reason for writing this letter is obvious: if the peogic but
knew the danger which surrounds them, { think this evil would
be remediced.

1 not only think an inspector should be provided, but that
boiler attendants should be compelled to pass an examination;
and to accomplish this, would it be best for the Dominion or the
Local Legislature to be asked to pass a Bill 1o this effect.

Thanking you in anticipation for the space in your valuable
journal,

Yours truly,
. FNGINEER.

[The Legislature of Ontario is now dealing with this question,
and we presume the Local Legsiature weuld be the proper bady
to remedy the unsatisfactory conditions existing in British Col-
umbia—ED. E. NEWS]

The Montreal Water and Power Company has been incorporated with a
capital of §2,000,000, for the purpose of constructing and operating water
and clectric systems throughout the Province of Quebec.  Following are the
names of the promoters:  Messes. Thomas Joseph Drummond, Alderman
Prefontaine, Richard White, Georgre Edward Drummond, James T. McCall,
of Montreal ; Joha F. Moffett, Watertown, N. Y.; Emil C, A. Waltmann,
Jobin Victor Clarke, George T. Keith, of New York ; C. T. Moffeti and H.
Clarence Hodgkins, of Syracuse, N. Y.
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THE ELECTRIC GIRCUIT.*
(Continuad from April Number.,)

Iusulation.—Before proceeding to the practical details of the
construction of the various apparatus in use, it will be advisable
to devote a short space to the consideration of the most impott-
ant of all points in conncction with clectiical engineering, viz,
that of nsulation. This is the rock that almost invariably
wrecks the tyro m electrical matters, and more particularly even
the man who, possessing but a slight knowledge of the science,
fancics there is no mystery about it.

It will be remembered that it was stated at the beginning of
the Look that although bodies divided themselves roughly into
three groups, which might be termed for convenience, conduc-
tors, senn-conductors, and insulators ; yet the difference was
only one of degree.  All bodies conduct, all bodies offer some
resistance 3 and whether a current passes or not, and what
current passes, 15 deaded by Ohm's law, no matter what the
substance may be.

It has been already pointed out that a long length of fine
wire offers a lngher resistance than a niver, for instance, though
the wire 1s classed as goud conductor, and water as a very bad
one. 1t should also be noted that the conducting or insulating
properties of «@/f bodies vary with their physical condition.
“T'hus dry cotton 1s a good sulator, wet cotton a very bad one.
Dry glazed carthenware or glass are good insulators ; the sane
with a film of moisture condensed on their surface are very bad
insulators,

Further, the relative values ot different substances as insula-
tors vary with the E.MLF, opposed to them 5 and also, it must
not be forgotten that the electneal resistance of the insulator
through ns substance follows the same law as to length and
cross scction as conductors, so that a substance which may
insulate very well whete only a small cross section is exposed to
the EM.EF. present, may not do sof the section s large.  As,
for wistance, n the case of two covered wires touching cach
other outside thair covenng ; if they touch only at one point,
the resistance of the wmsplating matend—or the insulation
reswistance, as it 1s techmcally called-—1s  high  because the
dimensions arc small ; but of the 1wo wires are twisted, and lie
togcther for some distance, the msulanon resistance may be
very much less.

A substance that will insulate puerfectly i the presence of an
E.MMLE. of a few Volts, such as are used n telephone and electric
bell work, may break down entirely under the strain, say, of 100
volts, the EMLE, now used i most clectne high: work, And
agam, a substance that will answer for 100 volts, may break
down under the strun of 2,000 volts, the E.MF. which the
Brush Cos. are using, and which apparently 1s 10 be used in
tonn supply.

Agam, m the choiwce of an msulator for any particular work,
the clectrolytic properties possessed by the current, and which
have been already descnbed, must not be overlooked, nor its
ability to spark across short distances. A\ substance that may
be a perfect nsulmor when new—if placed to separute two
pomts or surfaces between which an E. M. E. enists—may gradu.
ally break doun from the action of the current atsell.  Remem-
bennyg, once more, that Ohins taw holds good hereas elsewhere,
whatever the fraction of an ampere of current may be which the
law says shall pass; that current se2/ pass, and will do worl,
and will prabably alter the nature of the wsulating  substance,
sifently but surely . lowenng the resistance of the insulator, tild
some mechamcal action comes nto play, such asthe sharp edge
of an mun plate, or a ncedle-pot Ieft wn n casting, and cither
bicahs the insulation down atsclf, or, by lessening the distance
to the ucarest pomnt n the ware, provides the conditions neces-
san for a spark to pass, with practically the same result,

Ay, the position of the pomnts or surfaces that are to be
insulated, with reference to the rest of the circuit, must be
considered.  Suppose a centain voltage, say 100 volts, to be
present at the cnds of the wires of the eaxciting shumt coils of a
dyname.  Let the resistance of the coils be 350 ohms, the
current passing mn them will be 2 amperes. Now, n will be
apparcnt that we have the full 100 volts present only between
the vuter ends of the wails.  Ietween the middle and onc end
we have 5o wults unly, because from Vhins law E=CR, C=2
as before, and Re«235 ohma. .. k=30 volts. So, if the ficld

*Wialkers * Klectricity in Homes and Workahopa ™

magnets have four legs each with 12'5 ohms resistance, the
E.M.F., or difference of potential existing between the ends of
the coils on either leg,1s 25 volts only ; and this 15 no question
of theory, it may be proved by an actual test with an instrument
called o voltmeter, 10 he described later, or by any of the
methods described in the text-books. It s obvious that we
may carry this matter as far as we hke.  Say that there are 23
Tayers of wire on each leg.  Assunung that the wire s uniformly
wound, each layer will have a resistance of *5 ohm, and as the
same current passes, 245, 2 amperes, the E.MF. between any
coil and the one above or below it will be 1 volt.  Further, f
the layer consist of 20 turns, the resistance of ecach tum will be
=025 ohm, and the voltage between any. two adjacent turns at
any point=-025x2=°03, or } volt.

Thus it will be scen that the E.MLF,, or difference of potentia),
usually present between many points which are in close proxim-
ity in coils and other apparatus is very small indeed ; und
therefore as long as the voltuge and insulation remain the same
all goes well ; but should the insulation of any part be lowered,
as by wet, oil, etc,, by adjacent coils coming into contact, or by
the deterioration of the insulator, the normal strain is increased.
‘Thus, suppose that a quarter of the resistance of the coils of the
dynimo magnets before referred to be cut out, say by the ends
of the coils of one leg having come into contact with each other,
so that the current passes across this path instead of round the
coils. Assuming that our E.M.F. remains the same, we have

now only 375 ohms opposed to the 100 volts and X< 2:66

355
amplres passing, instead of 2 amperes. Our voltage will now
be in cach leg, 12°5x 21

=3375 v, instead of 23 volts, and the
rest in proportion.

An increase of this magnitude or the present construction of
dynamos would probably not be serious, the only thing that
would happen beiny increased heating of the coils that were not
cut, and an alteration in the lines of force. But suppose the
above figures were multiplied by 20, and the short circuiting
of a coil gave rise to an increased voltage of 250 V., between
the ends of the coil of one leg, then the matter might be very
serious indeed.

The substances used for insulating are, silk and cotton, in
places where they «ill not become wet, as in coils of bells, tcle-
graph and telephone apparatus, dynamos, mwotors, etc., where
also the space available {or insulation is small, and the covering
cannot easily be subject to mechanical injury. In some cases
the cotton or silk is further protected by a coating of some
insulating varnish, such as shellac or india-rubber; but 1 s
necessary to avoid all possibility of chemical action between the
varnish and the wire, or between the varnish and the covering.

For wires which arc exposed to moisture, or that have to
stand 2 certain amount of rough usage, india-rubber, gutta-
percha and Callender’s pitch compound .re used, genemily m
combination with wrappings or plaits of cotton and tape. .

For wires 1hat run overhead, us telephone and ieleyraph
wires, no covering is needed, the air being the very best insulator
obtainable, svkesi itisdry. For these wires the rests are formed
of highly glazed porcelain, or vitreous earthenware, made into
special forms, <o that the path from the wire to the ron bolt
carrying the insulator is as long as possible, and of as small
A cross section as possible,  Ohm’s law comes in again here.
With telephone and telegraph apparats the wire is connecied
to ground at each cnd, and a branch circuit will be formed 10
yround from the wire by way of cach insulator and its support,
be it a pole or the roof of a house. It will be obvious thut the
1esistance of a single such leakage path will be very high ; and
that, provided the EM.F. be low, the leakage current nwst be
very small indeed ; and so, on short lines, it usually 1s. But
will also be apparcut that, as the lenpth of the line increases,
the number of these leakage paths will increase also, and the
leakage current may be a very serious matter,

11 is this which makes the problem of telephoning over very
long distances so difficult in our humid climate.

\Where the EMF s high, as with high tension electne hght
circuits, the leakage from even a comparatively small number of
rests may be serious; but at present the loss by leakage on
high-tension cleetric light citcuits carried overhead 1s inappreci-
able, because the lengths of the lines are so small. It will be
scen later on that the insulation resistance of these electric light
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circuits should be kept up for another reason, viz, the safety of
the public. .

For the msulation of apparatus and parts of apparatus used
n clectrical engineering, various substances arve used. Hard
woud, when dry, is a very good insulator for many purposes ;
wet wood is a very bad insulator for any purpose. Thus, a
nnpng key at a colliery shaft bottom, if mounted on wood, may
work perfectly at first, and fail after a time, owing to the wood
becoming saturated with moisture.

\ ulcanite—hard, black vulcanized india-rubber—is a first-rate
msulator for nearly every purpose, and it does not readily
absorb moisture ; but it is brittle and expensive, and moisture
will condense on its surface.  Itis unsurpassed for small collars,
knobs, etc., designed to insulate two parts of an apparatus
between which a high difference of potential exists, yet which
must from the construction of the apparatus be close together.

Vulcanized fibre, another substance somewhat similar to
vulcanite, is of great servicein many places where the brittleness
and expense of vulcanite forbid its use. It is tough, and, as its
name implies, of a fibrous nature. Its one drawback is, that it
absorbs moisture, and then its insulation resistance diminishes
very considerably. It must not therefore be used where it will
be exposed to damp or oil, except where only a low E.M.F. is
present.

The flexible fibre is not a good insulator.

Mica and asbestos are also used for insulation chiefly on
account of their non-combustible properties ; but they can only
be used in certain cases. Asbestos, when worked into mill-
boaszd, answers very well for many purposes, such as the insula-
tion of conunutator scctions, coils of magnets, etc, always
provided it can be arranged that the sheet shall not be tomn;
but it is not a perfect insulator.

The use of mica is more limited. Owing to its peculiar
laminated character, you can have a plate of mica of a certain
size as thin as you like, but it must be a plate of one thickness
all through. It is not workable to section like other substances.
1t 15 somewhat brittle too, and it is doubtful if its insulating
propertics are as high as some people think. Slate and porce-
Iain arc now being used for the bases of electric light switches
and fuzes ; but the former is not a good insulator, and will not
answer at all for high E.M.F.s; the latter has the disadvantage
that 1t 1s difficult to work and is easily broken.

Once more, it must not be forgotten, that in the use of all
these substances Ohm’s law is the whole arbiter of the fittest,
coupled, of course, with the law of dimensions and resistance.
Thus, 1t may be quite practicable to usec a comparatively poor
wsulator in the presence of a low E.MLF,, especially if the
msulation pathis or can be made long and of small cross section,
where it would not be if the conditions aie reversed.

Induction—A senes of phenomena in connection with clec-
tnaty that have a very important bearing upon the working of
all clectncal apparatus, are what are known as electrical
wmduction, or. electrical action at a distance.

It has been explained how electrical currents pass through
«onductors where continuity exists—where continuity does not
exist, another secrics of actions takes place—induced clectro-
static charges are formed, and induced currents are generated.

When an clectrosstatic charge is held upon a conductor
completely isolated from other conductors, a charge of an
opposite name 1s induced upon all other conductors in the
neyrhborhood, that are not insulated.

Agan, when a current of clectricity passes round a picce of
won, magnetism is nduced in the latteri, and will be rendered
visible on closing the magnetic icuit.

\When a permanent steel magnet is brought near a picce of
ran or steel, magnetism is faduced in the latter, provided it lies
m the path of the magnetic circle.

But the most important phenomeria of all are magneto-electyic
induction, and the induction of currents upon cach other.

1f a permanent or an clectro-magnetic be brought into the
naighborhood of a conductor, so that the latter lies at right
angles, or nearly so, to the path of the magnetic circuit, or to
the hines of force as it is usually cxpressed in the text-books, an
E.M.F. 1s generated in the conductor, which will give riseto a
current, if a path be open for it; and this generation takes place
as long as the motion continues, or-as long as.an alteration in
the field in the ncighborhood of the conductor is going on.

Thus, suddenly exciting an electro-inagnet whose magnetic
circuit crosses a conductor, will generate an E.M.F, in the latter.
Suddenly causing an electro-magunet to lose its magnetisim will
have a similar effect ; but the E.MUF. in the former case will be
in the reverse direction to that in the latter ; that s, it will tend
to produce a current in the opposite direction through the
clectric conductor.  Varying the strength ot-an electro-magnet
will have the same effects, though in a minor degree, as sud-
denly magnetizing it or causing it to lose its magnetism,

Upon the phenomena of induction the dynamo electric
machine, the induction coil, and the transformer have bLeen
reaved.

The property of inducing currents also extends to wires in the
neighborhood of other wires.  If; for instance, it second wire be
wrapped round an electro-magnet, in addition to the exciting
wire ; cach time that the exciting circuit is closed, an E.M.F.
will be generated in the second wire ; and each time the exciting
circuit is broken, an E.M.F. will be generated in the sccond or
secondary wire, as it is usually termed, the exciting wire being
called the primary ; but the direction of the E.M.F¥. gencrated
in the two cases will be opposite to each other.

A variation in the strength of the current passing in the
primary or exciting wire is also followed by a generation of
E.M.F. in the secondary, though in a minor degree.

The directions of the sccondary E.M.F.s are always such as
to resist the action of the primary current.  Thus, the current
which passes in the sccondary when the primary circuit is
closed, is in the opposite direction to that passing in the primary;
that which is generated in the secondary when the primary
circuit is broken, is in the sane direction 1sthe current that was
passing in the former.

Similarly, weakening the primaty current generates a current
in the secondary in the same direction as that which is passing
in itself.  Strengthening the primary bas the reverse effect.

It is not neccessary even for two wires to be together on an
clectro-magnet for induction to take place. Suddenly making
or breaking the exciting circuit of an electro-magnet, generates
opposing E.M.F.s within the coils of the exciting wire itsclf ;
that when it is made opposing the current, and that when it is
broken assisting it.  The latter has been known as the extra
current, having been so named by Faruday, to whom we are
indebted for so many researches upon electro-magnétic induc-
tion. It is the exfra current that gives such i smart and often
fatal shock, when the circuit of a high-tension electric light
machine 15 broken ; the coils on the field magnets of the dynamo
generating, by induction, a very much higher E.M.F. than the
working E.M.F. of the machine.

The sccondary E.M.F. generated in all these cases depends
upon the primary E.MLF,, the number of coils taking part in the
induction ; or, what amounts to the same thing, the lengths of
the wires exposed to induction ; upon the specd of motion where
one or both bodies move; and inversely upon the distance
between the exciting and secondary apparatus.

It must be remembered, however, that in all these cases
induction only takes place while metion is proceeding, or
changes of magnetism ate taking place, and the currents gener-
ated are therefore usually only of very short duration.

But it is not even necessary that iron should be present for
induction to take place. If two wires be near cach other and
parallel ; when a current passes in one, an E.M.F. is induced in
the other at the moment the first starts and at the moment the
first ceases, and these two are in oppasite directions, and obey
the same rule as before, vie, the sccondary current is in the
apposite direction to the primary, when the latter commences,
and in the same direction as the primary when the latter ceases.

A variation in the current passing in one wire also vives rise
to induced E.M.F.s in the other, justas in the case of the
electro-magnet, with two wires wound on it,

The induction in the case of two wires also follows the same
rule as to distance apart, and to the lengths of wire exposed to
induction. The induction, for instance, between two telephone
or telegraph wires running paraliel for several miles, and-within
a few inches of cach other, as on ordinary telegraph poles, will
be very great ; while that between wires separated by the width
of a street, or only running together for a short distance, may
be inappreciable. .

The reason for E.M.F.s being generated in conductors under
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the conditions named, is evidently due to thair passing thiough
the magnetic Lruit, of, s it 1s usually termed, cutung the lines
of force.  Where an electro-magnet s exated, a magnete field,
a magnetic crcunt, or magnetic hines of force, whichever term
be preferted, 1s created , and the secondary wire lying in their
path, an EMFL s genesated it The comerse takes place
when the primary crcuit s brohen , awd this applies to all cases
of clectro-magnetie anduction. .\ magnetie areut s ether
created, brohen, o vaned, and i cach conductor lywg m the
path of the aircuit, an E.M.F. is gencerted.

From the above 1t naturally follows, that w conductors which
run parallel to the directions of lines of force, no EDMLF. 1
generated , and so it happens that no induction takes place
between two wires crossing cich other at right angles.

For effeutne induction, where the secondary current 1s to be
used apart from primary , as m induction coils used for expen-
mental purposes, for telephone transuntters, for the transformers
now being introduced into electric hghting , the primary and
secondary coils must be msulated from cach other, and the
insulation should be proportionate to the E.M.F.s generated.
With mduction coils, by wrapping a long length of secondary
wire round a shorter length of primary, itis possible to generate
very high E.MF.s in the former, using only very low EM.Fisin
the latter ; cach coil of the secondary that is brought within the
influence of the lines of force adding to the E.M.F.s generated,
Where high E.M.F.s are generated, and used for the purposes
of clectric light distribution, being comverted mto low E.M.Fs
at the pomt of consumption, great care wust be taken tomsulate
fully between the coils, or the inductive action will be destroyed
1o 2 large extent, and may gie nse o sertous accdents.

But though, where it is desired to use electrical induction as
a scrvant, it is necessary to insulate the two coils from each
other, induction will take place nevertheless without any insula-
tion. One case has been given, where the coils of an clectro.
magnet generate an EMF. by acting inductively on each other;
coils even are not necessary for induction.  But it will ke
place within a wire itself.

Exach portion of a conductor acts as a separate wire.  Thus,
a copper rod half an wnchn diameter may be taken to consist
of a number of sinall wires all grouped round a centre ; and as
appaiently the first action of a current is mainly confined to the
surface of a conductor, induction takes place between the
outer wires, s0 to speak, and the inher, giving rise to many
puzzling phenomena in connection with dynamo construction,
and with lightning discharges ; about which something will
probably be said later on, Prof. Oliver Lodge’s recent investiga.

“tions having considerably modified our ideas with tegard to the
Iatter.

ELECTRIC CRANES.’

By Rucinann Borvox,

THE use of hoisting machinery forms a subject of interest to
many engineess, while the question of its cconomics is of even
deeper interest to all thuse engaged in the transport or move-
ment of matenals.  The application of electiicity to this particu-
lar purposc is one that at first sight may not present great ap-
parent advantage, but a consideration of the conditions o be
fuliilled will, un the contrary, show that there s no more suitable
conjunction of force and duty, and cven ut the present stage,
no purchaser of hoisting machinery can afford 10 disregard the
claims of the conveyunce of power by clectricity, fer reasons
which the authoer hopes, succmtly, to show,
There are three considerations which present themselves, and
which, if answeared aftirmatively, cover the whole subject.
Naturally, the pnmary one i,
1. Ity comparative economy,

The second n order s,
2. Its supenor menin

The only remaumng conmderanion being,
3. Its practicability

Under the first we have to look mto a few of the figutes of
electne and steatn motars on cranes

Now, an clectric motor s in uself a most economical trans-
mitter of power, 1ts cificiency running as high as 9o per cent. 1n

t egular work, and if worked under proper conditions, its life

*Abstract of a Paper read before the Civil and Mechanical Enpineees Society,
Fobruary &, 1891,

may be as long as that of any ordinary steam engine, while
under the speaal safeguards designed by the asthor s durabibny
would be far more prolonged.  But the power must necessanly
be generated and conveyed to ths motor, and so the question
of the economy of the generating dynamo and the power tha
drives it comes into guestion.  Such directly-connected engines
and dy namos as are used on board shup, and i numerous central.
statin nstallations on land, have repeatedly gonen a umted
effivency of over 8o per cent. of the horse-power of the steum
in the cylinder,

There are a far greater number of cases, however, where such
a dynamo would receive its motion direct from a shaft driven by
a larger engine, and in such a case an even superior 1esult night
be relied upon. 1t would, in fuct, be safe to assume an output
of 85 per cent. of the actual power put on to the dynamo pulley,
in the shape of clectrical foree, and as, in the case of shop cranes,
or whatf cranes, they would not be remotely situated from the
generating dynamo, the loss in transmission would be small and
can be stated at 1 per cent. to 2 per cent. only.

In the case of a large dock, with cranes situated at all parts,
there would be greater distances to be dealt with, but even these
would not exceed the limits of ordinary low-tension circuits, and
the system would show a very favorable comparison in losses
by transmission, as against the distribution of hydraulic power.

For all ordinary conditions, then, we may deal with the
following figures :

One h, p. putmto dynamo results ... .ouvn. oo .85 of 1 h.p.
Lass by lows in trausmission two per cent... ........... 000850l *

Ausofabp

Leaving the force pnt mto motor as. .o veeeeen. venns.
.75730f 1 h.p

Output of motor go ver cent. =
Or a total loss of less than 235 per cent.

Now take the comparative case of a steam driven crane, siay
of two tons power, having two cylinders each §% in. diameter by
8 m. stroke, running at 130 revolutions per minute. Such en-
wines are on full work linked up to cut off steam «s late as 3§ to
3 of the strake, and thus exhaust their steam at a considerable
pressute.  The usual boiler pressurcis 70 1bs,, maintained at an
average of about 65 Ibs., and wire drawn by pipes and connec-
tions to, say, 6o Ibs. initial pressure. Under above conditions
they indicate about 1424 horse-power, but their consumption of
steam 1s very considerable, and cannot be assumed at less than
35 lbs. per horse-power per hour.  An excellent authority gave,
recently, instances of such small high-speed engines absorbing
over o lbs. per horse power per hour. The net cfficiency
is stilt ‘further reduzed by the inteinal friction of the machines,
which even, in good engines would average 15 per cent., so that
we arrive at a final efficiency of these enzines used s motors
on cranes of not motre than 60 per cent.

On all simall steam crancs, however, there s a further waste
in the boilers, which, being small and of the vertical type,
are far from economical in 1aising steam, and habitually consume
5 ta7 Ibs. of fuel per horse-power per hour.  In practice no
crane is ever continually at work, and during the periods of
lowaiing, changing jear and stops, &c., the fuel continues to
bum, and there is also the cost of fuel and labor of raising
steam in tne morming for the day’s wark.

Itis customary among crane builders to construct the boilers
of steam cranes @ good deal sinaller than would be necessary
if the engines were in constant running ; the pain in pressure
durinyg the stops and changes mentioned compensating the loss
of pressure during working, and the steam gauge is conzequently
constantly on the move.  Now, against these figures we should
have, in the case of a direct-driven dynamo, a better engine
nmning with an earlier cut-off, and also necessary steun more
cconomically raised. The motor when the crane is standing
wiastes no power, and the dynamo may be shut down or started
at short notice.  The crane driver nced pay no attention to the
cranc when standing idle, and he starts without delay in the
morming, the power being derived fiom the shop boilers. There
would thus appear to be a very decided economy in fiuvor of
clectne crances, as agamst steam-driven machines. In the case
of overhead travellers, there s the saving due to the absence
of long square shafts runming 1in movable bearings, and which,
together with the cotton or wire ropes 1n rope-driven cranes, are
kept constantly runming cven when the crane is out of use.

Lines of force that have the same direction repel each other, while if they
have oppasite dircctions they attract cach other.
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A twoeshiell type of boiler is giving considerable promise unrder experiment
o Enghind, withstanding, so it 1s said, greatly increased pressure  “Fhisas
a boiler recently designed to work with safety under a pressure of 250
pounds. consists of an inner shell capable of enduring 150, surrounded
hy .t shell, the safe working pressure of winch was 100, Keduemg  valves
allow suflicient steam to pass from the wner botler 1o the space between
the shells to mantn the requited. pressure, aml the inner shell is thus
sutyected to an wnbalanced pressure of only t5o pounds, although cantain
uwr steamt at 250, Kach compartment contains sifety valves, and is
carclully tested before using.

It s well known that vegetable nnd animal oils are unsutable for cylinder
fubrication.  In an article on the subject in the Purtfeuille Economique des
Vackines M Recour states that when colza oil was used on the rulway
with which he was connected, it was necessary to burn out the deposit i the
ports of the locomative cylinders after the engine had rn 18,000 tniles,
At the end of a year's scrvice this depostt was fromt .06 . to .08 ., thick
on the piston faces, and from 1-10 10, 0 3§ . thick on the covers and
steam ports.  In the exhaust ports the thickness of deposit was as much us
27 m.t0 351, On analysis the deposits proved to consist of carbonace-
ous matter from the decomposition of the o0il, and of the oxides of wron and
copper due to the wear of the valve and cylinder surfaces.  \When tested in
the laboratory at temperatures 212° to §36° Fah,, it was found that colza on
first absorLed oxygen, then gave off hydrogen, and finally broke up imto ol
and stearic acid with the separation of glycenine,

A cheap non.conducting coating for steam pipes, ete., said to have been
used with perfect sansfaction by a Boulogne engineering firm, is deseribed
in 2 recent issue of the Aevue Industrielle. 1t consists of a mixture of wood
sawdust with conhon starch, used in a state of thick paste. 11 the surfaces
to be covered are well cleaned from all trice of grease, the adherence of the
paste 1s perfect for either cast or wrought iron ; and a thickness of 25 m .,
will produce the same effect as that of the most costly non-conductors, For
copper pipes there should be used i priming coat or two of potter’s clay,
tiixed thin with water und laid on with a brush.  The sawdust is sifted to
remove t0o large picces, and mixed with very thin starch. A mixture of
two-thirds of wheat starch with one-third of rye starch is the best for this
purpose. 1t is common practice to wind string spiially round the pipes to
be treated, keeping the spirals one centimeter apart to secure adhesion for
the first coat which is about 3 m m. thick. When this is set, 2 second and

thind coat are successfully applierd, and so on until required thickness is
attuned.  \When atas all dry. two or three coats of coal tar, applied with a
brush, will protect it from the weather

Uhere are a great many people using incandescent unpe  says MWodern
Liyht and Heat, who are wont to complain that the lamps are not sutisfac.
tory in their opemtion; thiey burn too few hours, or do not give hight enough,
or the globe soon becomes blackened.  Such are sowe of the objections put
forth, and winch to our knowledge, i seveial cases, have caused a change
m the minke of a lamp, which has gwen 0o better results, simply beeatse
the fault tu a certam extent hus been with the user and unt with the lamp
wself.  There is nothing which kills a lamp quicker than operating it at too
high a voltage, and owners of isolated plantsare often prone 10 do this, 1t
is, moreover, poor economy ; for if more light is required, it would be
cheaper in the long run to install more Jamps and run them at the proper
voltage.,  We bhave seen nstatlations, tao, where dustand dirt were both too
fanuliar fricnds weth the incandescent lamp and where improper shades
were absorbing twenty per cent. of the light. If users of incandeseent lamps
would first run their lamps at a proper voltage, and then see that the glass
15 kept pectectly clean and free from dust and dirt. and that they are
supplied with proper shades. there will be better results and less cause for
complaint,

The Edmonton Sulletin thus refers to deposits of plattnum existing in the
Saskatchewun district 1n the Canadian Northwest . ‘The price of platinum
has risen steadily durmg the past few years, especiatly since the advent of
the clectne Dght, i the production of which it is found to be an absolute
necessity. ‘The market price in London 's now $20 an ounce, 1n cach 16
candle power light there are from four to vight grains of platinum,  If six
gmins are taken as an aversge an ounce will be used in eighty lamps.
Based on the increased use of incandescent lights withn the last two years
it is safe 10 say that the demand for 16 candle power lamps or thewr equiva-
lent in the present year will reach 10,000,.000.  This mieans a demand for
125,000 ounces of platinum, worth at the present price over $2,000,000.
The supply 1s mostly drawn trom nunes in the Ural Mountain; of Russia,
Platinum 1s found in the Saskatchewan in connection with gold, with which
itss frequently secured and somctimes adulterated, At present prices it
would pay our miners to give more attention to this incfasingly valuable
metal, not only as a matter of present profit, but also with a view of the
possitulity that although the fountan head of the gold hus as yet cluded
thscovery, the platibum anght leed to the source of botk: these now equally
prectous metals.

A. ALLAN, President. GRAVEL,

Sec.-Treas.

F. Scious, M:m'n;,mg-l)lrcctor

The Canadian Rubber Company of Montreal

CAPITA L,

AND TORONTO.

£2,000,000.

MANUFACTURERS OF

SUPERIOR QUALITY

RUBBER BELTING

Sole Agents and Manufacturers in Canada of the Celebrated Forgxih (Boston)

Patent Seamless Rubber Belting.

RUBBER PACKINGS, HOSE, Etc, Etc

Our Belting is in use in the principul Elcetric Light Stations.

ALL KINDS OF RUBBER GOODS FOR ELECTRICAL PURPOSES,

including Hard Rod, Tube, Sheet, Insulating Tapes, Telephone Receivers, etc.

WESTERIN BRANCH:

Cor. Front & Yonge Sts., TORONTO

J. H. WALKER, Manager.

Many sugeestions have been made for remedy-
ing the vibration and noisc attendant on the
wotking of the big engines which are employed
10 run dypamos. A plan which has given greal
satisfaction 1s to build hair felt into the founda-
nons of the engine. An clectric company has
Jjust had onc of its ninety horse power engines
removed from its foundations, which were then
taken up to the depth of four teet. A layer of felt
five inches thick was then placed on the founda.
tions and run up two feet on all sides, and on the
top of this the brickwork was built up. I'he cost
of the alterations was about $300.

BUUFINB NATERIALS,

JOBBERS IN ALL KINDS

 CanDAGALVANIZING & STEELROOFING (o

c e -

-.MANUFACTURERS OF -

- Connuemso IRON ROOFING, ;

. SIDING, CETLING ETC.
Orr:cc ANDWORKS 22 LATOUR S¥,

MONTREAL, QUE.

JOiUg- aNY HOLVAIN
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AFTER USINGYYOU WONDER
o How YoU MANAGED WITHOUT IT.

S . Brantford, G an.

SPARKS.

A single line of force, or unit, is that amount of
magnetistn which passes through every square
centimetre of cross section of a magnetic ficld
whose intensity is unny,

‘The Belleville gas company’s works and clectric
plant have been teased for tén years by Mr, Pear.
son, of ‘Toronto, who is 10 pay 6 per cent. on the
capital of $80,000 and 6} per cent, on a morigage
of about $40,000.

The voltsin the shunt dynamo fall, whiktthose
in the series tise as the current tises. By employ.

ing compound winding, the mean of thetwo eftects |

is obtainald, and the volts can be kept practically
constant over at wide mnge, without change of
speed,

The Ottana Electric Street Railway Co, has
been organired as follows * Presidemt, J. W Mec-
‘Rae; vice-president, Geo, P. Brophy ; treasurer,
Wi, Scott, secretary, DL (L Dewar. The see-
retary reports that about three-founths of the stock
of the company has been subncritned,

Mr. Mackintosh, M, P., ix at the head of an
Ottawa syndicate which 1s seching mcorporation
under the name of the “Anglo-Canadian Blectric
Storuge and Supply Co.” for the purpase of
manufaciunng, seling and Jeasmg  secondary
batteries and all kinds of clectric supplies and
appliances.

The bisiness and plant of the Hamilton Elec-
tric Light Ca. wits purchased at auction on the
16th wst., by “Toronto and Hamiiton capitatists
for the sum of $92,000.  “The Torunto mwemtwrs
of the new company are directors of the Toronto
Hectne Laght Co. “The Hamdton membrs -ue
Messis Jo M. Lottradge, R, G Kenonedy, Jo V.
Teetzel Robert Thomson and 1. R, Dewey 1t
1 stated that $30,000 wall be spent i najroving
the service and estabilinhing an elabomte wncan.
desceny lighting system,

In intenior winng for incandescent tamn, par.
ticular attention shoutd he patd to fuse boxes, and
opecially 10 the quahity of the fuse wire. This 1s
nade of such varying composition that scrcely
two makes actin a similar manner.  Some same
ples possers good conductivity and ate slow in
heating, while othem fuse readily not only caus.
ing the annoyrnee of frequent replacement, hut
ofiering the temiptation 1o careless workmen 1o
use 00 heavy a fuse wire or substitute copper
wite,~—a most pernicious pmetice and destroying
atonce the: protective properties of the fuse box,
~~Moadern Light and Heat,

AND GUT OFF COUPLINGS

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

MiLLER Bros. & Tons,

(Nucceasors to Miller Ryos, & Mitehell)

Toronto Office; 74 York Street, MONTREAL, QUE.

ESTABLISHED 1869,
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The Fort Wayne Electric Co. has been given
the contract for lighting the city of §t. Thomas,

A Bill has passed the Legislature enlarging the
powers of the Mimico Electric Raitway and Light
Co.

Dr. Knoight has been delivering a series of in-
structive lectures o electricity at the night school
classes for workingmen at Kingston, Ont,

Fhe Perth Electric Light Co. have purchased
a 540 light incandescent plant, and will in future
operate both arc and incandescent systems,

At the Government printing burcau at Qttawa
there has lately been installed an incandescent
plant supplying 1,100 lights. ‘This is the largest
isolated incandescent plant in the Dominion.

‘The Port Hope Electric Co. have been unfor-
tunate by reason of the occurtence of severnl
accidents on their premises. It is gratifying to
learn, however, that affalrs are now running
smoothly with them,

The St. Catharines Electric Street Railway,
owing to the financial einbarrassment of the pro-
prictor, has passed under the control of the Bank
of ‘l'oronto, and is being operated under the
management of Mr. ‘Tios, Nihas,

In the Bill authorizing the amalgamation of the
Ringston gas and electric companies, the charter
of the new concern has becn limited to twenty
years, at the end of which period the city isgiven
the privilege of acquiring the plant.

The manager of the Hamilton Electric Light
Co. states that the manufacturers of electric globes
in Canada charge o per cent. higher prices than
those prevailing in the United States: conse-
quently American globes arc being purchased.

‘Toronto Central Division No. 123, of the order
of Railway ‘T'clegraphers, was organized a few
weeks ago with the object of raising the standard
of the profession, Delegates were appointed to
attend the annual convention of the order at St
Louis, in June,

The Bell Telephone Co.’s new bm)dmg at
Hamilton is to be ready for occupation early in
July. It will cqntain a new mudtiple switchboard
capable of accommodating 3,000 subscribers. It
is said to be the intention to reduce the present
rates to small consumers.

Pembroke lunatic stasted out to shoot a citi-
zen of that town the other day for the alleged
offence of excrcising undue influence upon him by
means of a galvanic battety or other electric ap-
paratus, The would-be murderer was **switched
oft " to the county jail,

Mr, A, E. Elliott has succeeded Mr. Geo. E.
Bander as manager of the clectric sireet railway
at Viincouvér, B.C. The retiring manager, prior
to leaving for Scattle to enter upon the duties of
a new position, was presented with an casy chair,
scarf pin and complimentary address by the em-
ploye=s of the company,

My, Tait has introduced a micasure in the

Ontario Legislawire authorizing municipal coun- |,

cile 1o compel telephoue, telegraph, electric light
and other corporatiohs stringing overhead wires
to place their wires incables; alsotocompel such
comipanies to allow other wires 10 be strung on
their poles, subject to payment of a reasonable
rent, such rent, in the event of dispute, to be tixed
by an electrical expert to be appointed by the
Commissioner of Public Works. .

ROGERS’ DYNAMO OIL

Guaranteed Superior Quality
and Economical.

SAMUEL ROCERS & (0.,
30 FRONT ST. EAST, TORONTO

MANUFACTURERS OF

Finest Engine, Cylinder and other Oils

PATENTS

Obtained in Canada, United States, Great Britain and all Forelgn Countries,
TRADE MARKS, DESICNS AND COPYRIGHTS RECISTERED.

Examinations and Reports as to validity. Searches made, Infringements investigated. Assignments and
Agreements drawn,  Adivice on Patent Laws, ete.  Special Counsellors in Patent Causes.

FETHERSTONHKAUGH & CO.

PATENT BARRISTERS AND SOLICITORS,
ELECTRICAL AND MECHANICAL ENPERTS AND DRAUGHTSMEN,

Canadian ”l;gfc:’{forl?o'::;‘fe Ruilding, . - TORONTO.

F. E. Dixon & Co.

v

MANUFACTURERS OF

LEATHER BELTING

70 KING STREET EAST, TORONTO.

HEADQUARTERS FOR

ELECTRIC LICHT 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.
One 36 inch belt 100 feet long.
One 36 inch belt 123 feet long.
One 38 inch belt 100 feet lony.
One 24 inch belt 100 feet long.
. And over 13500 feet of 8 inch belting.
All of the above-belts are DOUBLE THICKNESS. The 38 inch
belt is the largest belt ever made in this Province.

We are prepared to fumf‘sh belts of any size, two or three ply,
up to 48 inches wide. Euery belt fuily guaranteed,

SEND FOR DISCOUNTS.

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

MINERAL WOOL

Indestructible, Fire-Proof, Sonnd-Proof, Frost-Proof, Yermin-Proof, Odorless

For deadening fire-proofing insulation of heat and cold in Suildings,
PSrevention of frost in twater and gas pipes.
——— ALSO

FIRE-PROGF SECTIONAL COVERING camin's Paeny FOR STEAM PIPES AND BOILERS

‘Best Non-Conductor for all surfaces, steam or fire heat ; will not char, crack or bum.
Easily applied and removed by any one and endorsed by insurance companies.
»

For full information and samples free, address

GAST & ATCHISON,
30 Adelaide Street West, -, - TORONTO, ONT.
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FIRSTBROOK BRGS.
King St. East, <« TORONTO.

MANUFACTURENS OF

Toppins,
% Side-Blocks,

omam AN 1) oo

Cross-Arms
WRITL FOR I’RlCI;'S. ‘

Please mention the ELECTRICAL NEWS
when corresponding with advertisers.

il evecTrC B
‘ L NN “
L GRS LAQWT CO E
A WINDBIPEG
\_ 40 \ _WIDE, 301y

MONTREAL & TORONTO
© WE MAKE SPECIAL BELTING .
~* - FOR DYNAMOS

A Weekly Journal of advance nforma §
C tion and public works.

W The recognired medium for advertise- 8 =
ments for *"Fenders.” J

IAN GONTRACT REVORDS
"TORONTO. 3

TENDERS WANTED

HAVE YOU SEEN OUR NEW

Terra Cotta Tile

For Towers, Gables and Mansards ?

METALLIC ROOFING CO. OF CARADA, Ltd.

Rear 84 10 9o Yonge Street,
- TORONTO.

Telephane 1457,
MARUPACTUMKRS OF

Eastlake Metallic Shingles |

3
— AN m— l

SHEET STEEL BRICK SIDING PLATES.

Dodge Wood Split Pulley Co.

SPLIT AND SOLID PULLEYS

OF EVERY DESCRIPTION.

Our Iron Centre with Maple Rim Pulleys are made specially for
high speeds, combining Greatest Strength and Best Belt Surface, with
lightness in weight and perfect running. ’

Send for Catalogue and Discounts,

Dodge Wood Split Pulley. Co.

Telephone 2080, TORONTO. City Office: 838 King St. West.




