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MARSH INDEPENDENT STEAM PUMP

FOR STATIONARY, PORTABLE AND MARINE BOILERS.

T a recent test by Prof Cooley, of Michigan University, 48
degrees of temperature was added between condenser and
boiler in passing through pump.

22

Absolute Actuation and Regulation without the use of Tappets,

Levers, or other Mechanical Construction.

A» the exhaost unngles with feed water and returns to boiler, there 15 no toss of
| heat, bence stois the most cconomtcal pump i use.  For hot o1 cold water or hquias,
with or without Hand Pumpiog Auachinent, NO PUMP EVER MADE T'HE RE.
CORD OR BECAME SO POPULAR AS THE ** MARSH.”

PIES CUT SHOWS BMALLEST S8 MAKSIE Patented in Canadea 3th February, 1889,
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MANLU S AMAURERY OF

Dynamos,

Motors,

And other Elcctrical A4pparatus.

CANADIAN HEADQUARTERS FOR

EVERYTHING ELECTRICAL

T. W. NESS

644 Craig St., MONTREAL.

OFFICE AND WORKS:

20 JOHN ST. NORTH,

HAMILTON.!
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S. R. EARLE'S AIR AND STEAM INJECTORS.

Tims device, invented by Mr. S, R, Earle, of Belleville, Ont,,
15 for the better combustion of fuel m furnaces connected with
steams borlers, enabling any one to use a cheap grade of fuel such
as waste coitly havd and soft coal screemngs, tan bark, saw dust,
&e. 1t takes the place of fans for creating a forced draught,
using, it is claimed, & much smaller amount of steam, and is very
desirable in any place where the draught s poor. Tt will also
be found advantageous where even the best fuel is used, but is
espeaally adapted to burn hard coal screemmngs, maintainmg as
strong a blast as desired.  I'he jector s bwlt m the wall of the
furnace, the nozzle pass-
ing undemeath the grate
bars. ‘Theash chamber
having been made tight,
the air and steam is
compressed in the ash
chamber, the com-
mingled air and steam
passing through the ig-
nited fuel, the steam

being  converted  into
hydrogen gas. ‘This

mingled with the air is
thie hottest fuel known,
The steam is not lost as
applied in operting
fuans, but is turned into
fucl after creating the
blast.

The air mjecton (Fiy.
the  device
as apphed 10 the side
wall of a furnace, this
circumstance being an
exceedingly  convenient
featue of its application
and necessitates no
structural change of any
furnace to which it may
be applied, and it is en- |
urely out of the way.
The device consists of «
tapering section of an
mjecting twbe having 2

» <hows

/a‘/\

longitudmally, and the branches estend past the series of per
forations and cause an induced current or indraft of air, which
becomes incorporated with the steam to assist combustion while
passing through the fuel.  The noise caused by the discharge of
i considevable jet of steun against the air in the injector is
greatly moderated by smaller steam jets more or less distributed.
A bell shaped hood surrounds the larger end of the tubular sec-
ton and peripherally incloses the series of air perforations.  The
open end of this hood projects beyond the larger end of the in-
jector and is provided with doors, closing over the end cap, the
hood. when the doors are closed, preventing direct indraft through
the perforations, to econ
onize fuel when the fire
is banked or slow com-
bustion desirved after the
steam valve has been

closed. The middle por-

tion of the injector is
embedded in the wall of
the furnace below the
bars. The commingled
steam andair discharged
from theinjector pass up
between the furnace bars
and thiough the fuel o
promote combustion,
The perforated portion
of the injector projects
from the outer face of
the wall of the furnace
to allow air to freely en-
ter the perforations, and
by embedding the mud-
dle portion of the mjec-
tor in the wall of the
furnace the noise of the
steam and air passing
through the mjecror 1s
lessened, and an objec-
7 tionable feature thereby
removed. This is one
of the simplest as well
as the most satsfactory
injectors of its class yet
5 designed,

straight portion or neck
at the smaller end, preferably, an outward penpheral flange,
o which is connected 4 flanng, round, oval, or elliptical
tubular discharge section, having, preferably. a flange, which
15 bolted 1o 2 flange to allow the straight outlet 1o be removed
and an clbow section having a flanng mouth substituted to
adapt the injector to suit marine and locomotive boilers. The
larger end of the tapering section of the injecting tube is
closed by a cap. A serics of perforations are made in the perip-
hery of the tapering section, near the larger end, to admit air
snto the injector.  The injector is preferibly of oval or clliptical
~shape in cross section throughout its length to cbtain better dis-
tribution of the commingled airand steam, especially m farmaces
of large size. A steam pipe enters the tube through the outer
or closed end, termuinating with a senies of branches, each having
a small orifice to discharge a small jet of steam into the injector

. Fia. 1.

. FFig. 3 s the combined
air injector and exhauster, and will do all that the air injector
will, and in addition will exhaust the gases from mines, ventilate
ships, buildings, ctc. This machine is practically noiscless
when applied as shown in Fig. 1.

These machines have been in successful aperation for some
months, and arc now working boilers, driving clectiic light
plants and other machinery, also operiting gas-producer cupo-
las, one of which may be scen working at the Consumers’ Gas
Company, Toronto, Ont.

Fig. 4 is-the grate bar used in burning hard coal screenings,
sawdust, tanbark, or any fine fucl.

‘The town of PPort Arthur invites tenders untl the tsth inst, for the
purchase of 75,000 of dehentures.  The money realized s intended
10 be cxpended 1n bulding, cquipping and operating an clectric strect
railway. y
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NUMBERING AND RECORDING ARC LAMPS AND.LOOPS.,
By W, I MARRLAND,

SuME e ago b inaugusated o system of pumbering and se
conddinig e lamps which haz worked sell i practice and 1y
he of asststance to uthers,

My phan buaetly as as lollows . The dynamos ate letered A"
B, "G Ay and the luups, o lamp ataats, are numbered 1,
2, 3, e .

In numbenng the position of bnps, be they hanger board o

L

Fiee., 2.

pole inside or out, the number of loop or circuit is indicated by
nmnbers to the left of a dewnal pomt, and the number of kunps
starting out on the positive wire by numbers to the right of the
decimal point, thus . the first lunp on loop one would be marked
1.o1, the neat 1.0z, & The first lamp on loop 2 would be
nurked o, .01, the tenth lamp 2010, the twenticth 2.20, &e.  On
loop 12, the first Lump is marked 12,01, the tenth lamp, 12010,
&c.

As before mentivned the number to the left of the decimal
pomt indicates the number of the loop, and that to the nght ihe
number of the lamp. This plan, as can readily be seen, 1s casity
remembered, A persen finmbar with the loops can tell the
number of any particular posiion of & lunp by simply counting
the lamps on the loops,

H additional Yumps are put up they can be given a higher §

number than thase on the loop ; or, of only a few intermediate
lamps are added they can be numbered with a third number to
the right of the decimal j thus, if two Lamps are put on loop one
between 1.01 and 1.02, they could be numbered r.o11 and t.o12.
‘The men would readily 1emember these numbers as they are
different from the regular run. When a loop gets too badly
mixed up it is a short job to renumber.

A tin tag having a number painted on it is nailed to the lamp
board or the pole.  Where the poles or hanger boards are nura-
bered from one up, without reference to loops, it is difficult to
remember on which loop the kunps are run, the number not in-
dicating the loops. By this plan the loop number is always
known. Trimmers notice the numbers while trimiming and be-
come familiar with them very readily.

I consider it is very much better to number loops than to name
them, it being much easier to tell the dynamo man to put onloop
1 at 6 p.m,, than to say * Put on Jersey Swamp loop at 6 p.m.”

In the dynamo room a sign is posted, giving the number of
the loops, where they go, and the naiaber of Lunps on cach,

The timmers and mspectors in making out veports of lamps

16, 3.

simply report Iamps of such o number as giving trouble. The
blanks for inspector’s teports are made out as follows *

“S” Suned Lamp No. —

*“U”  Unable to Start Lamp No,

“A—Adjusted or Repaired Lamp No. —

*R" - Renewed Lamp No. —

*G” Globe put on Lanmp No.

In the log buok, wlich need ve nnthrag but w common blank
book or ledger, a line is used for each lamp.  When anything,
guts wrung o record of ity made thus, Suppose on March 14,
18y1, the mspector tepotts it necessary to stat lamp 108, O
the hne for that number would appear * 1.08 5, 3,14,91,"  the
letier © S andicating what was wiong and followed by the da,
If three days later the lamp would not bum, the record would
appesy thus: “1.08 S, 3f14/91. U. 3/17/91 ;" if afterward the
lamp wits adyusted or repaired the entry would read . “ .08 &,
391 Ul 3171910 A, 3/17/91.  If it is necessary
to replace it with a new or repaired lamp, this would
be therecord: “1.08 S, 3114191, U. 3:17/91. AL 3121491,
R. 30241913 or if a globe was put on, a “G" befoe
the date would be used to indicate what was done to
that Jamp,

In the same book a record of cach lamp should be
kept giving the number, position, kind of lamp, how
hung, and the date put in service; also atoute dingram
giving the run of the wires, their position on the poles
and to which lamps they go. A trouble report of
dynamos, &c., should also be kept.  One very impor-
tant point is to date everything cntered.

This plan, as can readily be seen, takes but litle
space in a book, and gives clear and accurate information. At
a glance it 1s possible to tell where the difficult places to mam-
tain arc lamps are.

This plan can be further extended of desired, by putting the
maker's number of the lamp under the year. A Tamp when re
paired should be s ;:()Od‘-'l.\‘ new.

I1G. 4.
4
A very simple manner of telling the cost of running are lamps
is as follows :

HOURLY RECORD OF ARC LAMPS, MARCH, 1801,

glel's o ‘Total Lamp
= |2 2;3]4f5[617]8]9] to]| Hours {| Lamps al Lamj

'§ 8 ‘ cte. [for Loop Hours

) 1

2

3

3

|
|

By cotering every day the number of hours a loop was in use,
and at the end of the month adding these hours together and
multiplying by the number of lamps on the loop,
total hours for onc lamp is obtalued. By adding
together the total or lamp hours for all the loops,
and dividing that into the cost of running the plaw,
the cust an hour per lamp s readily obtained. This
gives oncofthe very bestof records.  Electrical Age.

‘The first clectrical power in the province of Wurtemberg has
just been put into operation in Konigshbronu, where steam:
power has been replaced by etectric power in the Royal Foun-
dry. Theinstallation has been carried out by the Esslingen
Engincering Works, Until recently the strong source of the
Brenztopt was used only in connection with a forge situated in dilapidated
buildings.  These have now been demolished and a smatl house bultan then
place at the side of the source. 1t conwins a turbine which drives a dynaro
at 6o revolutions per minute, and which gives 40 electricl horse’ power.
The current from this dynamio is transmitted by means of overhead conduc
tors across the town to the Royal Foundry, where 35 turning lathes and pol.

ishing machines are actuated by clectro-motors.  Suitable regulating appli-
ances have been provided, so that should variations take place in the quantity
of water of the Erenztopf, the power transmitted shall remain constant.
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THE H. P. OF ENGINES.
Toronto, May tcth, 18y1,

tuditor Brxerricas News,

51K, [ see by Mr, DLW, Ross letter in the last issue of the
LLECiRICAL NEWS that he s still off on the H, 1% of engines.
1 dunkh Meo Ross mmust have got the old sule for finding the
nommal He P of engines somewhat mised up with the rale for
finding actual H. P, "The rule adopted by the Admiralty to
determine the N, H. P of engines is based on an effective steam
pressure of 7 lbs. per sq. inch with 2 piston travel of 220 fi. per
minute, but L do not think this 220 ft. has anything to do with
the rule for finding the actual H, P,

1 had the pleasure of listéning to Mr. J. Galt's lecture in the
Fiee Library on “The Mechamceal Principles of Waork,” and |
must say that he made everything appertaining to his subject
very plain indeed (to me at all events,and 1 am only a practical
engineer, notan M, E, or C. E,, though I wish 1 was).  Friend
Ross ws there also, and he did not seem satistied on this H. P,
business, hence the discussion.  Mr, Ross gives formula for
AxPXS _ _h.y
33,000 X 220
all right until he comes to multiply by 220.  The correct formula
is AxXPxS

33,000 ) .
in feet per minute the piston is travelling, in order to find how
many times 33,000 lbs. is raised 1 foot in 1 minute.  Thereis no
need for multiplying by the speed that any horse travels, 1
would like 10 ask Mr. Ross, if he were to indicate an engine and
figure out the card, would he use his formula to do so, and if so,
does he think he would be cofrect 2 1 know this much, 7. ¢, if
he thinks he would be correct, he is about the only man
engineer) in Canada who would think so.

Friend Ross, says . * We are all differently constructed, think,
see, feel, &c., differently, and have different opinions.”  Well, 1
should siay so! It would be a queer world if we did not.  Any
way, Il wager anything that there is not an engincer in Canada
but will differ from Mr. Ross on this question of H. P, of engines.
My, Ross must get himself properly counter-balinced before he
can act as an automatic governor to Mr. J. Galy, as I am afraid
from present indications that his regulation is not perlect.

Any way the discussion will do no har, and may put friend
Ross on terra firma.

finding H. P, of engine as follows : Thisis

=1, P. All we require in this formula is the speed

Yours respectfully,
[13 Sl\ F"‘.'l.\'-”
(Practical Engineer.)
Editor ELkerrical, Nuws,

DEAR S1R : In your lust issue | see a letter from D, WV, Ross,
C. & M. E,, in which he secems to have got somewhat mixed in
his ideag of applying the foot pound to the h. p. of an cn-
gine. [ had the pleasure of attending Mr. Galt’s lecture in
which he made the statements Mr. Ross has taken exception to.
1 thought Mr. Galt made the application of the foot pound, as
used to measure power, quite plain—at least it seemed so to me
The formula that Mr. Ross has constructed to demonstrate what
1 h. p. is, seems far-fetched, and is not correctly stated.  “I'ak-
ing his statement and wiiting it correctl;, using the h.p. of steam
engine for numerator and the power of a harse for the denomin
atory we would have:

33,000 Ibs. X 1 foot X 1 minute

33,000 lbs. X1 foot X 1 minute
That is, cither the numeiator or the denominator would equal 1
h.p.

If M. Rouss wants to move the load faster than unc foot i one
tunute, we cant do su, and by reducing, the number of pounds
taused, increase the speed, still having the same result in work
done, viz, 330 Ibs. x 100 ft. X t minute=1 h.p. If we raise 33,-
wo pounds t foot high per minute we have a horse power.  If
we raise 330 pounds 100 feet high per minute, we exert the.same
amount of power.

In steam engine practice we use a piston speed of say 6oo ft.
per minute. Now the value of 1 pound of steam pressure on a
. GooX 110% 1
33,000% 1
=2h.p.; and if the speed of the piston was only joo feet per
be 300X 410X 1

33,000 |
1 cannot find anything in * The Mechanic’s Own Book,” Ran-

=1 h p

piston containing 110 square inches area would be

minute, it would =1 h, p.

kines * Manual of the Steam Engine,” Roper's ™ Maumne and
Land Engines," Reid’s * Engineers Hand-Book,” or any other
mechanical publication that tells e T must multiply 33,000 by
22010 geta h p.

I am sery sorry that 1 cannot wiite Coand M. E. after my
aane, but 1 hope ths will assist M1, Russ 1o see dhe be . of au
engine m ats correct light,

N, GINERE,
TORONTO, May 25th, 1891,
Editor ELkctrical. Nxws.

DEar Sig,—~1 wn getting mixed somewhat segarding  the
horse power of an engine. 1 My, Rossisright, 1am wrong, |
wn running an engine 10”7 x 28", revolutions go, steam 85 lbs.
The indicitor man says 1 bave 32 s, mean efiective pressure,
The dinmeter of my cylinder mein=78154 and 9o revolutions
=420 fcet. “The formula is ¢

102 X°7854 = 78 54 X 420 % 32
H.P. = 33,000= 319168 H.1",

Our engine was sold to us for 35 H. P, and | am of the
opinion that it is capable of doing 10 H.P. more than we are
doing at present if speeded up some. I am at a loss 1o know
the reason that Mr. Ross multiplies by 220, for in his formula
itis thus:

102 x 78°54=78'50x 20 x 32
33000 X 220:=7206000="1453
nearly 716 of a H.P. [ cannot understand it. [ wiant to be
right. Wil Mr. Ross please explam? I should be most happy
1o meet him any evening he could convemently appomt, in order
that 1 might be put right, or thit 1 mght put ham night,
OxE Wito WaN1Ts 1o BE Ricur,

QUESTIONS AND ANSWERS.

“W. H.K.” writes - | have a common plunger puimp as a
feed pump, and it is pumping cold water through a National
feed water heater. The size of plunger is 3%, stroke 8%, saction
and discharge pipes 1247, suction lift about 10 feet, with a hori-
zomtal distance of 2¢o feet to the water.  The pump valves are
new and in good order. Our trouble is, that the pump pounds
50 buadly that the valves soon give out, bcsi_%m making a very
disagreeable noise that is heard all over the Scmry. I would
like to know the cause and remedy for this, if there is one,

ANS. You do not state the speed of the pup, but supposing
the speed is 6o strokes per minute, your 124 column of water
would have a speed of go feet per m'ante. Now this body of
witter must be started and stopped 6o times each minute, and
will most likely cause the pounding you complain of. Put an
air chamber in the suction pipe close to the pump valves and
you will get over the trouble ; you can make one by putting a 'I'
in the suction pipe, say with a 2" central hole, then screw a
picce of 27 pipe, standing perpendicular, into . Make it about
5 feet long and put 2 cap on the top of it.

Will the judges in your recent competition for engincers show
through your paper how they get at the amount of fuel saved in
question No. 92 Mr. Edkins’ agswer is 35 1bs; Mr. Mooring
savs 87.  1f they will show how to work these two problems
out, they will very much oblige

MeEMBER C ALS, K.

“ ENGINEER,” Toromto, writes :  Will you pleise answer the
following questiunt hrough the columns of your valuable paper .
I have a back pressure valve, 6" diameter, with a spindle ithrough
centre un which iwswings, and adever 24 lung keyed o spandle.
un the end of lever s w go-lb. ball. What pressure would be
requiretd under the valve to rise it? - Please give formula for
this, and oblige.

ANs.— There scems to be somethimng wrong with your descrip-
tion of the construction of your valve,  You say 1115 6" diameter
and swings on a spindle through centre.  If it swings on a
spindle passing thraugh the centre, there will be as much pres
sure on one side of the spindle as on the other, and buny thas
bai.nced, the pressure will neither open it nor close t.  Better
give a fuller descrption of the inside arrangement, and we will
ry and answer your question,

»

A charter has been applied for Yy parties desirous of operating electric
hght in Kentwille, Nova Scot.a.
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MAGNETISM.*

MAGNETIsM and clectncity are very «losely allied, cach being
more easily convetted mto the other than into any other form of
encrgy. i fact, as will be scen later, the presence of an electric
current mplies magnetism, or, as it is termed, a magnetic ficld
atound the conductor through which it is pagsing 3 while any
change of the magnetism of any body or system, -ot, as it is
technically expressed, any ciange in the strength of the magnetic
field, smuaediately pives rise to electric currents,

Like clectricity also, we know very little of its nature, though
rather more than we do of the sister science. We know, for in
stance, that an iron bar when magnetized is longer than when
uot nugnetized ; and from various rescarches, principally by
Professor David Hughes, we gather that the act of magnetization
consists i an attempt by the molecules of the body to turn on
their axis, and to place themselves in ling with the direction of
the magnetiamg forces.  All bodies conduct magnetism, some
with greater facility than others , but of all bodies, iron and its
compounds, steel and cast iron, alone exhibit appreciably the
magnetic propesties, which are .

1. The property of pointing, when freely suspended, 1o those
spots on the carth's surface known as its magnetic North and
South Ploles, one end, or one pole, as it is termed, tnining
always towards the magnetic North Pole, and the opposite one
10 the magnetic South Pole.

2. ‘Fhie property of repelling the pole that,  if both were frecly
suspended beyond the influence of magnets other than the earth,
- «would poiut in the same direction, and of attracting the oppo-
site pole.  Thus, two north-secking ends of & magnet 3 or, as
they are called, two north poles repel each other, and two south
poles repel ciach other : while a north and south pole attract each
ather.

3- The property possessed by a magnetized body of inducing
magnetism in other bodies not in contact with it, and ia such a
mimner as to cause motion between the two, if cither is free to
maove, or if the inducing force is sufliciently powerful to overcome
the mechanical 1esistance to mation,

As with electricity also, we hiave a magnetic circuit, which
consists of it closed ring of attractions, and whose resistance to
magnctization varies with the substance and with the dimensions
of the magnetic conductor.  Thus, a long, thin bar offers &
preater resistance to magnetization than ashor, thick one ; and,
stated shortly, the magnetic resistance offered by any body varies
directly at its length in the direction of the magnetic circuit, and
inversely at its cross sect'on,

Steel offers a greater vesistiance to magnetization than pure
wrought iron, as also does cast won ; and all three have ‘the
proper ey of retaining their magnetism to a certain degree, when
ance tiey have been magnetized.  As might be expected, upon
the theory that the operation of magnetizng cousists in 4 1wist-
ing of the molecules, thase badies, as steel and cast iron, which
offer most resistance to the inducing force, as itis termed, retain
more of their magnetis, and far longer than wrought iron.
With very pure iron, such as Swedish, Farnley, or Lowmoor, ut
is very difficult 10 find any traces of magnetism when no inducing
force is present. while cither will give a very high retom for o
given magactizing power that is applied.  With steel or castiron,
on the contrary, it is by no means easy fo induce them to accept
of magnctization , but when once it has been accomplished, they
ret:un a very large percentage for some considerable time.

These properties ave of very great importance in the construc-
tion of electric and clectro-magnetic apparmtus.  Thus, the
needles of compasses and miners’ dials are always made of steel,
their propesty of pomting north and south being alt the service
that is tequired of them. In any apparatus where it selective
action 1s required (or where an atuiactive power is required in a
hght, portable form, as in the mag..eto-telephone receiver), a
prece of magnetizad  steel, or a steel magnet, as it is called, is
used.

\Where at 1s required to control the magnetic effect for produc-
my motnn, pure wrought swon 1s generally used, for the double
reason, that a smaller waght will answer than with cast ivon for
the sane work, and that it responds more readily to the mag-
netuny mttuence—usually an clectne current—taking up and
losing s magnctisin readily at the will of the opemtor.

In dynamo clectne machwmes,—~where pants of the apparatus

. ;‘:'allu'. ** Flectricity,”

are required to retain their magnetism in the same sense, thit
is, with the same polarity, as it is termed, as long as the appar-
atus is warking:  these parts may be constructed from wrought
iron or cast iron, according to the fancy of the designer 3 but he
will have to provide a heavier weight of the latter, to do the
same work.

Those parts containing iron which are in motion aml ron.
tinually changing the direction of their magnetization, as the
iron core of the armature, are always made from the purest
wrought iron obtainable,

It has been stated that there is a magnetic circuit of attrac:
tions, or a continuous path-for the magnetism, just as there is a
continuous path for an clectric curvent 3 but with this difference,
thar magnetism always passes, no matter how great the resist
ance, and the effect of the magnetic resistance is simply one of
degree, '

Air, for instance, has an enormously gicater resistance than
iron, some 14ou times, according to a recent investigator, My
Kapp, to whom dynamo manufacturers are very much indebted
for his able researches, and above afl for his exposition of the
law of magnetic resistance.  Yet, if no other path be open, the
maymetic  influence will pass throuch air, imperceptibly, of
course, until some body, such as a picce of iron, able to denate
its presence, is placed within its influence.

Perhaps the method adopted for explaining the working of the
electric circuit may bhe of service here.  Imagine a ring of iton
or steel, not covered.  Iron or steel, because, as has already
been exphindd, these substances conduct magnetism better
than any others, so far as we know at present; uncovered,
because we know of no substance that will act as an insulator
for magnetisin in the same sense that india-rubber or gutta-
percira does for an clectric current.  The bodies which offer the
highest resistance do conduct magnetism, even under moderate
exciting power, to a very appreciable deyree.

If we apply to any part of our ring an exciting powes, such as
an clectric current passing in a wire wrapped round the iron,
moderate in proportion to its resistance—that is, which will
develop a4 moderate degree of magnetization in opposition to
the resistance of the ring—we shall find scarcely any traces of
magnetism anywhere outside the ring, though we can show, by
suitable apparatus, as will be secen when we come to deal with
transformers, that the magnetism is there, and is a perfectly
measuable quantity. 1t has only passed by way of the ring,
just as the clectric current passes by way of a wire, becausc,
with the force available, that is for practical purposes the ounly
path open toit. Now let us cut out say one-sixteenth of the
ring ; and we shall find that we have created a totally different
set of conditions, giving rise to totally different phenomeéna,

First, then, the picce we bave cut out—if free to move, and
placed at such a distance that the magnetic power s sufficient
to overcome the friction, mechanical inertia, etc., present—will
move back exactly into its old place, or as nearly as it can, when
the exciting power is applicd.

We shall find also that, if our ring is made of steel, it has
retained a certain power of attracting the picce that we have
cut out. after the exciting power has been removed.  1f our ring
is made of wrought iran, it will pull the picce up sharply whtn
the exciting power is applied; while, when the curzedt'is broken,
it can casily be removed, and may even fall oft itselfif itis
heavy in proportion to the attracting power. If we pursue the
watter a little further, we shall discover another and very im-
portant phenomenon. It has just been remarked that, in the
case of wrought iron, the picce of the ving .. < had cut out might
detach itself vuder centwin conditions.  Let us find the condi-
tions under which it will not detach itself. Let the piece we
have cut out of the iron ring be replaced by a piece fitting very
cexactly, the four surfices being planed true tocach other.  Now,
wesshall findd that we have a slightly increased holding power
when the ring is excited ; and further, that after the exciting
power has been removed, it will still require the expenditure of
a certaan amount of energy to pull it anay. The reason is, that
while the magneuc circuit is complete, a certain amount of
magnetism remains in the fton even after the exciting power
has been removed.  Forcibly pulling away the armatuie, or
keeper—as the picce of iron employed to close the magnetic
circuit is mually called—dissipates :this residual magnetism ;
and so, if we replace the keeper etér so truly and carefully in



June, 1891

CANADIAN ELECTRICAL NEWS 77

s phace, we shall not require the same cffort to remove it as
hefore.  Fhis phenomenon would form & very serious drawback
to the working of many forms of clectro-magnetic apparatus f
there were uo means of getting over i, Fortunately there are,
It is sufficient if we break the iron magnetic arcuit by a il of
air, a layer of paper, or, more convemently, athin plate of brass,
to pet rid of what would otherwise be the troublesome effects of
residual magnetism.

We shall also find another phenomenon anse from our having
hroken our ring by taking out a sisteenth part ats described, 1t
has been explained that the magnetic mtluence always passes,
wo matter what may be the medium ; the effect of the insestion
of a resisting medium being merely the reduction of the strength
of the magnctism § and it was also explained that though miag-
netism passed invisibly, 1t could be rendered cvident by the
presence of iron.  This may be shown ina very striking manner,
If we take our ting minus its sixteenth, place a sheet of paper
or glass over it, and speinkle iron filings over the aperture, we
shall find these filings, when free to move under the mfluence of
the exciting power, arranging themselves in regular order from
anc end of our ring to the ather, across the break ; and if we
investigate the matter further, we shall find that the reason
these iron filings arrange themselves in this way is because
cach has become a small magnet under the influence of the
exciting power of our ring, and cach places itself in accordance
with the two taws before stated, viz, :- -

1. That, it being a magnet, having a N. pole, that should
point to the 8. pole of the large magnet, and the 8. pole of the
filing to the N. pole of the large magnet.

2. That the N. poles of the filings repel the N. poles of other
filings, and the S. poles the 8. poles ; and the joint operation of
these two laws produces the curves shown, which Faraday
termed the lines of force, or the direction in which the magnetic
force is manifested.

As a ring would not usually be a convenient form forimagnet
that is to be used in electro-magnetic apparitus, the horse-shoe
form is geacrally adopted. For permanent steel mignets, a
strip of steel is bent into the form shown in Fig. 1, and its
magnetic circuit is closed by another strip of
stecel or iron, or by some portion of the
apparatus of which it is to form a part. For
clectro-magnets, the horse-shoe form is also
generally adopted, but it is made in four
pieces instead of two, viz, two linibs upon
which the wire that is to carry the exciting
current is wound ; a yoke, or back piece to
complete the magnetic circuit on that side ;
and the armature, facing the poles, and
moving in accordance with the will of the
opesator who controls the electric current,
10 comnplete the magnetic circuit on the other
side, as Fig. 2.

Lines of Force.—Before going further, it will be as well to
deal with Faraday’s very beautiful, but somewhat puzzling,
conception, the lines of force.

Lines of force bear the same relation to magnetisny that

F1G.2—HORSE-SHOE
STEEL MAGNET.

Fi16. 2.~FOUR-PIECE ELECTRO-MAGNET WITH ARMATURE

current does to electricity.  The production of lines of force is
the result of the work done by a given magnetic exciting power,
n opposition to the magnctic resistance opposed to it; just as
an clectric current is the result of a given E.M.F. acting in

opposition to a given clectrical resistance.  Morcover, the num-
ber of lines of foce passing at any point is a measure of the
strength of the magnetisin at that point, just as the number of
amperes passing i iny electrie arcmt, or pirt of a circuit, is
the measure of the strength of the electric current passing, As
m an clectne circmt also, the current strength is the same in
every part of the circuit, so 100 in the miagactic circuit, the
number of hnes of force passingsis the same in every part 3 with
the proviso, as with the electnie crcant, thatsf two or mote paths
are open to the lmes of force, they will divide between those
paths or branch civcuits m the myerse ratio 6f the resistance of
the several paths,  Fhus,of there be two paths open to the lines
of force, one through the wr and the other through ron, the
dimenstons beng the same, they will divide 1 the ratio, accord
g to Mr. Kapp's figures, of 1440 . 1. One part passing through
the e and 1440 through the iron, It can casily be seen, how
cver, that if the air path should be short and of large cross sec
tions, while the iwon path was the reverse, an appreciable portion
of the lines would pass through the air.  This point comes owt
very strongly i the matter of designing  dynamo machines ;
what is known as the leakage path being in some cases of com.
paratively low resistance, owing to the form of the machine.

As with amperes also, lines of force are definite measuriable
quanuties,  Dynamo manufacturers calculate how many lines
of force they have passing into an anpature, and  what the see-
tion of the iron should be to accommadate them, just as they
cialculate the number of amperes required in a given case, and
the section of conductor requited to accommadate them.  But
we have no convenient quantities as yet, like the volt and the
oh and the ampere, that we can refer to as analogous to the
foot-pound in mechanics. \We have no familine name repre-
senting so many lines, though probably it may not be long be-
fore we have one.  In order to render the subject clear, there-
fore, we can only refer back to the foundations of all these units,
those of force, mass, and time. ‘The unit line is that force which
will move the unit body, the gramme, over unit distance, the
centimetre, in umt time, the second. ‘Theiefore, when we say
that there are so many lines of force passing into the armature
of a given dynamo, we mean that we have the power present
within the armature to do thiat number of centimetre-gramimes
of work in unit time, under the nfluence of the magnetism
created in the machine; and, as engineers well know, these
quantities are directly convertible into the more familiar foot-
pounds, and H.P.

Lines of force, then, show the direction in wlich the magnet-
ism present will cause any free magnetizable body to move; and
the number of them at any point, referred to unit quantities as
detailed above, show the force of magnetism available there, or,
as it is termed, the strength of the magnetic field.

It must not be imagined that magnetism and lines of force
represent continuous motion of the molecules of the body through
which the magnetism passes 3 or that we should be justified in
calling what we now know as lines of force, 1 magnetic current.
They arc nothing of the kind, nor are they analogous to an
electric current, except in so fir as has been described, and for
two reasons.  First, because magnetism is an influencing or in-
ducing force, like gravity, and not a moving force like heat or
clectricity ; and sccondly, we Aere t magnetic current, viz,, the
motion that takes place n the magnctic arcmt, among the
molccules of the badies through winch the magnetc mfluence
passes, at the moment the exciting power s apphed, and at the
moment when it ceases.

It will be easily understood from what has passed, that as the
lines of force pessing through :ur, say from pole to pole of a
magnet, can radiate in all directions, unless their path 1s shaped
for them by the introduction of some
piece of iron, such as the armature, the
force cxerted varies, as in all similar

cases, inversely as the square of the /[%?\\ \

distiance from the poles. It is doubtful, Q(

however, if this law holds good n a \ \y !
7/

'\
sufficient number of cases to be of any %
value, as it is evident that it must be \\
subject to modification by every change
in the conditions present.

1t has been mentioned that the existence of an clectric current
passing through a conductor, implics a magnetic field around

—
—
——

-

FiG. 3.
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the conductor.  Thus, 1f a curreat be passing in a wire, lines of
force arc created in coneentric circles around it (Fig. 3).  That
is to say, a small magnct such as a magoetized steel filing, i€ frec
10 move, would place usell tmgential to a cidde of which the
wire forined the centre, and simple iron tilings take up positions
n concentne arcles round the wire, Just as they do i curves
across the poles of a magnet, As before, the lines of force show
not only the direction of the magnetic mfluence, but their number
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or density shows the strength of the ficld surronnding the wie,
amd this again is proportional to the strength of the current
passing, and mversely to the distance from the conductor.

The fitst effect of this property of clectric currents that became
of any practical value, was the power which it gave of deflecting
a magnetic needle out of the positions we have seen it assumes,
pointing parallel with the fine of the carth’s N. and § poles
Thus, if 4 magoetized compass needle be suspended under a
wite, it will be found that when a current passes m the wire, the
needle will be deflected, the N. pole gomng to the /e/7 when the

.
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current passes from S. to N. (Fig. 4) over it, to the #ight when
the current passes from N. to 8. (Fig, 5) avert, to the lef7 when
the current passes from N. to S, wnder it (Fig. 6), 10 the »ight
when the current passes from 8. to N, wader it (Fig. 7). Thus,
a current passing from N. to 8. ever the needle and coming
back from §. to N, (Fip. 8) under it, will deflect the needle
the same direction, the N. pole turming to the nght; while a
current passing from N. to 5. under, and coming back from S.

6. 6.

to N. over, deflects the N, pole to the left; and on this principle
a large number of electrical measuring instruments are made ;
an nsulated wire being passed continuously round the needle in
the same direction. It will be obvious that such an apparatus
enables us to discover the ducction of any current passing
through the wire coils , and further, that, as the influence of the
current upon any given ncedie will vary with the number of

Fii. 9. .

turns, and with the current passing through the cotls, we have
to our hand the means of measuring the strength of the currents
we are using.  Thus will be dealt with fully when measuring
instruments are under consideration.

Electro-Magnetism. The law which has been enunciated
which rules the deflection of a magnetic needle when suspended
under 01 vrver 4 wire, or mstde a wire coil, holds good equally if,
in place of a movable magaetie needle, we have a bar of wron or
steel, surrounded by a coil of wire in which a current is passing.

If the current passcs over the bar from us, and returns snder
towands us, as shown in Fig. to, the N, pole is on the left and
the 8. pole on the right,

From this it will be seen that we are able to magnetize a bar
n either dircction, with any given wrapping of wire, by simply
reversing the direction of the current passmg m the wire,

It will be understood also, that the number of lines of force,
or the amount of magnetization developed in any bar, will vary
in accordance with the law we have stated, viz, 1 ~it wiil depend
directly on the exciting power, and inversely on the magnetic
resistance opposed to it,

The exciting power, again, varies directly as the stiength of
the current passing m the wire, and as the number of tunes it
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passes round the bar, or, shortly, as the ampere turns. And it
will follow immediately from these two, that with a short thick
magnet we require less exciting power, fewer ampere-turns,
than with it long thin one ; since, other thing being the same,
the magnetic resistance of the former 1s less than that of the
latster. The resistance of each leg, taking the horse.shoe form,
15 less; and also thie resistance of the back, or yoke, of the
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arnature and of the air spiace between the poles and the latter,
hecause the cross section will be necessarily larger.

This is in direct contradiction (o the ideas that prevailed in
the carly days of clectricity, and to those which are to be found
in some of the older text-hooks. In those days it was thought
that you gained power by increased length! The crror was
probably due to the actual fact that you may gain power by
using a long electroamagnet, but from a totally different cause,
viz,, the increase of the exciting power. Electro-magnets are
often constructed by taking a picce of iron and wrapping on it
as much wire as you can.  As each succeeding layer of wire is

“
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farther and farther from the iron, its eaciting * power becomes
less in proportion, whidstits efectnical resistance becomes greater
n proportion to its length, so that you soon reach & point at
which there is no advantage gained by adding wmore wire. If
vou take a longer bar, you increase your magnetic resistance,
but not so much as to balance the increased exciting power that
you gain frea the additional wrapping space.

Steel 1s never used for electro-magnets, except in special
cases, and cast ivon only in the case of the ficld magnets of
dynamo, where the direction of magnetization does not change.
For all other purposes, wrought iron of the very purest quality
obtainable is used ; the dimensions are cither caleuluted or
determined by experiment, or calculated from dafa furnished by
cxperunent ; and the exciting power is an clectric current pass-
ing w a cotton or silk-covered wire, wrapped round and round
cach limb of the magnet.

Messrs. Hy. S, ‘Thornberry & Co., proprictors of the Toronto Electrical
Wourks, have recently removed to new and more commodious premtises at

35 Adelude street west. and address themsclves to the users of electrical-

matersals through whic columns of the present number of the ELECTRILAL
News,
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ONTARIO ASSOCIATION OF STATIONARY ENGI-
NEERS' ACT.

For the information of those of our readers who may have
veen unable to obtain a copy of the Act recen ly passed by the
Ve Legislature incorporating the Ontario Assorciation of
statonary Engineers, it has been deemed advisable to print the

weasure in full. 1t reads as follows : —

W itk REAS it §s deemed expedient to ine~pontte the persons heremalter
wamed, and all persons who shall hereafier cause their names to be regis-
wreel  as an association for the purpose of lolding exwnunations and
granting certificates of qualification and efliciency us stationary engineers,

‘I'herefore Her Majesty, by anid with the advice aned consent of the Legis-
latne Asscinbly of the Province of Ontano, enacts ns follows ;=

1. Prof. J. Galbraith, John Galt, M, E., A, . Edkins, William Sutton,
A M. Wickens, J. A, Wills, all of Toronto; Hugh Fairgriese, Robert
Dickinson, Robert Mackie, Sylvester Potter, all of Hamifton: Anthur
Ames, of Brantford; James Devlin, of Kingston; and all persons who
hall cause their names 1o be registered under the provisions of this Act,
hall be, and arc hereby incorporated under the name and style of ** ‘The
Ontario Association of Stationary Engincers,” hereinafter referred 1o s
Ihe Associution.”

2. ‘L he Ontano Association of Stationary Engincers shall be a body cor-
porate by the name aforesaid, having a perpetual suceession and a common
seal, with power {0 sequire, hold and dispose of personsl and real estate,
for the purposes of this Act, and to sue and be sued, in the manner usual
with such corporations.

3. Every person registercd under the provisions of tlus Act shall be a
member of the said Association,

4 There shall be a Board of Management of the sad Association, 1o he
apponted ta the manner provaded for in this Act and heranafter referred
to s ** ‘The Board.”

5. The said Prof. Galbraith, John Galt, M.E, A. I Edkins, Wilham
Sutton, A, M. Wickens, J. A Wills, Hugh Fairgnieve, Robert Dicknson,
Robert Mackie, Sylvester Potter, Arthur Ames and James Devlin shall be
the otficers and Boaal of the said Association until others, under the pro.
visions of this Act. shall be clected to fill their place.

t2). ‘The members of the said Board shall meet in the city of ‘Towonto, in
the county of York, for the purpose of erganization, within one month after
the passing of this Act,

Any five members of the Board shall form a quorum,

(4). The members of the Board shall hold oftice for the term of three
years, and there shall be an clection each year of three members, the first
Board hereby appointed deternuning by lot the order of their retirement at
the expiration of one, two and three years respectively, and any retiring
member shall be eligible for re-clection,

6. All subscquent membiers of the Board shall be clected by batlot, n
such manner as may be provided (or by the by-laws of the Assocntion, at
the annual meeting of saud association, or atitspevial mecting called for
that purpose, and the member or members obtiming the greatest number
of votes shall be declared elected.

7. No person shall be cligible for elee ion to the Bourd, or qualified to
till any vacancy thereon, or to vote for any member thereof unless duly
quitlifiesd under the provisions of this Act and the by-laws of the Association.

8.—(1) In case of the resignation or death of any member or mombwers of
the board not exceeding four, the other membets of the boird shall have
power to (G -all vancancices so caused, untid the tme of the holding of the
next annual mecting ; proviled sud annual mecting 15 not to be held within
a perind of three months of the oceurring of such vacancy or vacancies.

{2) In case of the resignation or death of five or more members of the
Roanl, the president or vice-president of the Association, or in case of ther,
or cither of their default for a period of ten days, any five members in good
standing shall hiave power to call a specit eeting of the Association upon
s notice of not less than ten days, for the purpose of filing the vacancies so
caused,

13} In case of an election to fill the vauinues referred to n sub.seetions
1 and 2, the member recaiving the greater number of votes shall be coun
sidered the member elected to il the vacancy which shall- requite the
longer time to expire, and so on until all the vacancies are fitled.

9. In case of any doubt or dispute as to who has or have been clected a
member or members of the Boanl, or as 1o the legality of the ¢lection of
any member or members of the Board, it shail be lawful for the other duly
vlected members to be, and thicy are hereby constituted i committee to hold
an cnquiry and deaide who, if any, is or are the legally elected member or
members of the Board. and the person or persons, if any, whom they decide
to have heen elected, shall be and be deemied to be the member or members
legally elected, and if the election is found to have been illegal, the said
committee shall have power to order a new election,

10. Mectings of the Association and the Board shall be held at such times
and places as may be fixed by the by-laws of the Association or Board
sespectively ; and in the abscnce of any rule or regulation as to the sum
moning of nectings of the Assaciation or of the Board, it shall be lawful for
the president, or in the event of his absence or death, for the registrar, to
summon the samc at such time' and place as to such officer scems fit, by
aircular ictter to =ach member.

11, In the event of the absence of the presulent from any mecting, the
«ne president; of i his absence, some uther member to be chosen from
amung the members present shall act as president,

12. All questions submitted to the Association, or the Board, shali be

decitled by & majority of the membels present, not being less than five in
number fn case of the Board, and twenty m eass of the Association,

13. At all meetings, the president for the e bewng shall have only o
casting vote, *

t4. Lhere shall be pand to the members of the Boand such feea fur wtiend
ance, amd such reasonable Lavelling expenses s may He tived by by tawe
passed by the Association at the annual meeting

15, ‘I'he Board shall annually clect from among its membets a president
and vice-nresident. and shall appoint a registrar, treasurer, solicitor, and
such other ofticers as may be necessary for the working of this Act, who
shail hold oflice ditnng the pleasate of the Board, and who shall, as well as
bemg ofticers of the Buand, hold the Tk position a: oftivers of the asso
ciation,

16, The Board shall have power to fix by by law the salaries or fees to e
pad 1o sach ctlicers, and o the board of Examiners herelnafler appointed

17, ‘T'he said Board may make rules and regulations for their own confuct
and for the umform inspection of steam plant, for the conduct of sxamina.
tions, for fixing all fees to be charged and for such other purposes as are
necessary under this Act, but nothing hiceein contained shiall be deemed 10
give the Associntion any powers of compulsory inepection.

18. 'he Board or a Committee thereof shall exitimine all persons applying
under this Act, and shall have power to issue centificates, and such certifie
cates shall in plun tenins name the particnlar steam plant the holder is
qualified to operate.

19.~(1) All pervons shall on application for examination, pay such fee
for such examinatlon, including certificate as may be prescribed,

(2) No certificate or renewal thereof shall be granted to any person
addicted w the eacessive use of intoxicating liquors, and such certificare
nay at any time be revoked when the holder thereof s been shown to
have been guilty of gross carelessnvss, incompetence or intemperance.

10. ‘The expression * steam plant,” wherever the same oceurs in this Act,
shall include boilers and steam engines and every pait thereof or thing
connected  therewsth, and all other appartus amd things attached to or
connected  therewith or used with reference to any such engines or under
the care of the engineer.

THE FELINE MOTOR.

THE INVENTION OF A WESTERN GENIUS AND ITS MODE OF OPERATION,

StovcntoN, Dane County, Wis., May. 19.—Prof, Richard de Long,
the inventor of the new feline motor, is a tall, pale-faced man, with a three.
storey. bay window forchead, overhanging . pair of deep sct, sky blue cyes,
set on each side of a large, thin hooked nose.  He is not a beauty, but he
is a genius.

ths feline motor, winch at present is creating such a sensation in scienti.
fic circles in Stoughton, is a marvellons machine, unique in appearance, and
wonderful in operation, It may be desenibed its a curtous comtunation of
Lirge and smal) fiy.wheels, great balanceswheels, bright steel rods, and an
almost mnamcrable number of coils of copper wire, all joined to a brightly
polished cylindder of brass, one end of which projects into a wire cage filled
with ardinary cats. Its operation is very simple, but surprising in its
results. A shaht pull on a small nickel plated lever starts the machine.
‘Fhen like lightning from out the vid of the cylinder projecting into the cage
there shoots a long steel arm and hand, grabbing one of the cats by the
nape of the neck and yanking it into the cylinder, where it disappears with
a yow] of morce than feline terror. Ina moment the iy wheels, the great
balance-wheels, and all of the complicated machinery hegins to move, at
first slowly. but soon with startling rapidity. At the proper moment, which
is'indicated by a small clock-like attachment, the operator pulls another
lever, when from out of the other end of the cylinder, with hair and tail
ereet, scintillating eyes, and i caterwanl dislocating to one's spinal coluna,
the cat is projected into -+ tub of cold water prepared for its reception.

Vlus operation, Surprising as it may scem, extracts from the cat clectncity
cquivalent to the power represented by ten horses, working for one hour,
and this power can be stored in the cylinder until needed.  As .t eat can be
run through the mntor every three minutes and all the accumulating elec
tricity bw stored the power of the machine is practicully limitless.  The
samie et can be used once in every ten hours without in the least impairing
its health and general uscfulness.

“The professor is jubilant over the success of his invention,  Heissatisfied
that he has overcome every difficulty, and intends soon to put the machines
upon the market.  In speaking of the origin of the invention and the prob
able results of its use, he says:

*1 have long belier=d that the cat is nature’s Leyden jar, charged with
an enormous amount of clectricity, but in such 2 munner as to require a
peculiar process to extrrct it,  ‘This process it has been my good fortune to
discover. ‘I'he discovery will be of incalenlable benefit to mankind, 1t wall
revolutivnize the mechanmical world, and be felt in every department of life.
By its means every family, no mattes how poor,’can have its home brilliantly
lighted wath clectricity at a less cost than 10 have st poorly lighted with
kerosene. By simply running the now practically tseless house'cat through
the machine twice each day a suflicient amount of electricity can he
engendered to illuminate brilliantly any medium.sized house, Think how
advantageous it would betoa large aty.  Take New York, for example.
Carcfully compiled statistics show that there are at present within the city

1imits 9.097.347 cats  “This represents very nearly a 20 000.700 continugous
horse power. or cnough to hight the entire ety and furnish all the motive
power needed 10 duaty work.  The fehne motor will do away with sicam.
Ten years frum now, T venture tu say, there wall nut be A steam cagine i
active operation in the United States.”
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OUR SPECIAL CONVENTION NUMBER.

Tur Vational Flectric 1ight Assoriation of the Unitedd Stares
has conferred honu upun Canada by sclecting the ity of Moat
real as the locaton of its nexs senu-annual convention.

The ELECTRICAL NEWS proposes to mark apprecution of
the event by publishing eatlv in August a special Convention
Number, which s designed 1o be artractive in farm and inter
esting, in cuntehts.

This Convention Number will set fonth the progress which
clectncity 1s makmg in Canada by descnptions and illustmtions
of & number of the most prominent enterprises established here
within the Iast decade. -Other features of cqual interest will
assist an ;u.lknug it one of the most attiadtively interesting
publications ever issued in Canada.

A larte number of copies will be printed and placed in the
hands of owners and managers of electrical industries through-
out Canada and the United States A liberal distribution ‘of
copies will also be made at the Consention.

Sereral Lanadian and Amencan manufactuning companies
have already cengaged advertsing space i this Convent:on
Nuinber, and many others will doubtless see the advantage of
being represented in its pages.  The terms have been made as
rcasonable s possible, and we bave no hesitation in saying that
thase who have anavuncemients to make to the users of clectneal
and steam appastus can by no other means reach so effecuvely
and cconomically the desired constituency.

SOME of the leading spints in the Canadian Association of
Statienary Engincers are of the opimion that the reading of two
or three papers on periinent subjects would form an interesting
and nstructive feature of the annual meeting in Scptember, and
negouations are 1 progress with a view to carrying the ideninto
cfficct.  The step 1s in the nght direction and should be hearuly
recerved by the memberstup.

As theie will be a considerable number of delegates to the
forthcoming conveation of clectne hight mien in Montreal who
will pass through Torouto either gomy or setuming, or both, 1t
would be a graccful act on the part of Toronto clectncians 1o
make some provision tor thar entertainment and convemence
m the aty. We sugpest a meeung of local clectnaans to

devise ways and means to keep up the reputation of the Queen
City for hospitality and goudfellowship. A headquarters shoutd
be established as a rendezvous for the electrical pilgrims while
in the aty, with representatives of the electneal fraternity un
hand w do the honors i the most aprecable manner and mike
their stay amongst us o feature of tue convention.  Let us hear
from vur Toronto representatines without delay.

" A little Jaugliter now and then
Is relished by the wisest men.”

Foit this reason we do not apologize for printing in another
column a telegraphic report from Dane County, Wis., to a ‘To-
ronto daily paper, under the caption of “Thé Feline Motor”
The electrician, notwithstanding his daily siruggle with the
cquation C {fnnd its concomitants, is as capable of enjoying a
good joke as well as any man that breathes. Having also a
keen appieciation of what is becoming known as the “electric
fake.” he will be abundantly repaid by perusal of this piece of
richly humorous satire.  Colouel Sellers died too soon, for this
so-called ““electrical age” would have uffered brifliant oppor
tunities for his peculiar genius.  The enthusiastic way in which
the Dane County professor figures up themillions of horse-power
available, and his anxious solicitude that the poor man's family
should have ail the luxuries of electric lighting, reminds us of
half-forgotten face we used to know in former days, but in the
closing paragraph we recognize and welcome an old, famniliar
friend- **‘Ten years from now, 1 venture to say there will not bea
steam engine in operation in the United States” The most
suggestive and absurdly funny climax to the whole business,
however, is that the man who called our attention to the report
in question believed it to be the relation of a solemn and actual
fact.

In these days when everytlung that savors of monopoly 1s
unsparingly denounced, it s refresthung to run acrass a bustness
which can best serve the pubhe while t remains a monopoly,
and 1 which competition has the effect of rsing prices mnstead
of reduang them.  This unique pesitionis held by the telephone
exchange. It 15 a business that can best be described as a
natural monopoly. When that feature 15 destroved, 1ts useful-
ness 1s gone. A competing exchange, if estabhshed, would
only succeed in divading the busiress so that public offices or
busiiess men would require the instruments of both concerns in
order to reach their clients. The outcome of the fight now
gomwy on 0 Toronto where an oppusition to the enisting order
of things has been inaugurated, is being watched with the
deepest interest by not only the citizens here, but by the other
atics n the province.  Owing to real or fancied gnevances the
opposition at first developed considerable strength, but as soon
as it was realized that compettion did not compete, the feehng
grew thataf the existing company met the citizens' views i a
faurly reasonable manner, 1t would be better to leave them m
undisturbed posscssion of the field. Two companies, each
recewving half the present rates, could not long exist.  The
result would nevitably be amalgamaton in the future, with
mcreased rates and the streets disfigured wath a double lot of
hines and poles, so that the last state of the atizens would be
compambly worse than the first.

WATER power has hieretofore been considered & very desirable
factor in cleutne hghting | operations, and where it can be
obtained within reasonable distance it has considerable value.
There are few water powers, however, that have sufficient capa.
aty for clectnc purposes on a large scale, and when they do
eaist, are already 1n use and have a value that leaves butasmall
margm of advantage over stecam. A number of small plants
throughout the country that have been established on small
water pnvileges of over estimated capacity have had to resort to
stcam. The troubles madental to 1ce in wanter and drought in
summer, haven a many cases reconciled the propnctors to the
change. The nval of the water prvilege 1s, however, looming
up with considerable prominence. We refer to natural gas.
The smmense gas wells ncar Welland, from which the product
15 now being piped to Buffalo, are a case in point. It 1s evident
from indications that cannot be mustaken by the pracuced cye
that these veins of natural gis underhic a great portion of the
province.  We believe that in o7 near Toronto gas may: be
obtamed in large quantitics, and we base the behief on the fact
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oi gas having been actually obtained in small quantities in
severith localities.  The deepest bore probably is the one on the
asylum property at Mimico, which was put Jown for the purpose
of obtaming water.  Gas s produced by this well, and if the
dring had been done waith o vien of ubtaining gas it would
probably have been reached inlarge quantity. A gas well must
ve it dry hole—that 1s, must hasve the water cased off as it goues
aown. lhe water has a tendeney to druwn vut and shut off
whatever gas mity be preset. As water was the prie object
of this well, it was, of course, not cased off - consequently the
usual -1esult, not much gas. With 2t liberal supply of natural
xas near his plang, the electric light man will have no occaston
to sigh for Niagaia or any other falls to enable him to compete
with any and every systetn of illumination that has yet been
devised.

IT is a pleasure to know that several meetings have already
taken place i Montreal for the purpose of making proper
arrangements for the receptivn of the members of the National
Electric Light Association on the occasion of the approachiny
convention.  Prof. Bovey, of McGill College, is at the hewd of
the uadertaking, and many pronunent citizens are lending their
assistance.  There 1s, therefuie, no reason to fear that the credit
of the aity of Montreal for hospritality will be tully sustamed, and
the pleasure of the visitors during thair brief sojourn amony us
assured.  His Excellency, the Governor-General, has communi
cated to Prof. Bovey the assmance of his deep interest in the
convention, Ins pleasure thayil 15 to take place i Montreal, and
s purpose if possible to be present.  The following gentlemen
have been appointed as the Exhibition Committee - James L
Gulick, Chairman National Electric Light Association, 136
Liberty St, New York; M. D. Barr, \W. A, Johnston, Frederic
Nicholls, W, J. Morrison and J. Wright, Toronto, John Carroll,
Prof. John Coa, A. ). Corriveau, Frank Redpath, S. C. Steven
son, Montreal, Gen. C. H. Barney, WL ). Hammer, New York,
Henry Hines, Pittsfield, Mass., F. Ahern, Ottawa, Ont., A,
A. Dion, Moncton, N. B. The advisability of postponing the
date of the convention from August to September is> being con
sudered, and will be decided upon by the Executive Conmittee
at a meeung to be held in Montreal a week hence. We indine
to the behief that the weather in September would be found to be
much more conductive to comfort and pleasure than in August

[t has been our opinion for some time that a successful and
commercially practicable storage battery will only be obtained
by a radical departure from the well-thumbed method that was
the outcome of the experiments of Faurc. Experience with
accumulators of the lead, type—in which one inventor’s only
differed from another in the various forms of leaden grid inten.
ded to hold the oxide or active material in position—has but
confirmed us in this belief.  The deterioration constantly going
on n the cell by wrreversible chenneal action, ind the mechani-
cal result of this chemacal action in disintegrating and distoiting

these plugs of active material, results in the speedy destruction,

ar disability of the positive plates ; and when in street car work
the severe demands made on the battery, many times in the
wourse of a trip, together with the disorganization caused by the
shaking up they inevitably recave, are added to the inheremt
disabilities ot this form of battery, 1t 15> no wonder that suceess.
ful realizavion 1s not wathin reach. A more promising system is
aow under experiment in which the clectrodes are respectively
won and copper, with an clectrolyte of caustic potash, or more
stactly speaking, potassium zincate. The idea is not new, but
this 15 clumed to besa radical improvement on the alkaline ac-
cuinulators brought out a year or two ago by Desmazure and his
associates,  The wejght for a given power is about 335 or 6o ibs.
per horse power hour as agamnst 100 Ibs. for the best form of lead
starage battenies,  Theelectromotive force of the couple is small,
being about ‘S to "9 of a voli, but the output is considered veny
sreatn proportion 1o the weight. The expenmental trips of a
war equipped with this battery appear to have been successful,
and 1o give promise of commercial practicability, which is more
.han can be ordinanly smid of storage battery cars , bur of course
with this, as with those that have gone before, time alone will
«ch what ats success will be when operated under adverse conda

«ons and by unskilled labor.  Some electric appliances have a
«ak of working triumphantly when operated by an expert scien-

tist, but collapse lamentably when subjected to the everyday test
of wear and tear in the hands of the ordinury mortal

12 s sumenhat singular that up to the present time the enor
mous energy developed by the fudls at Niagara has been so little
atihized.  Evern with the dose prozimity of the manufacturing
and shipping puit of Buffulo there appears to have been but a
stall measure of success in the varivas attempts that hase been
made,  The hydrauhic canal which was inaugurated with such o
flourish of trumpets landed its projectors in bankruptey, and after
changing hands several times, is now but of smitll account. It
15 2 strange comment on the enthusiasm which references to
this maghty power almost umversally evoke that the electiic
light station supplymmg Niagira Falls village with illumination,
though well within sound of its deafening roar and almost
watered with the spray of the cataracy, is driven by a steam
engme.  There must be a good reason for all this.  The princi-
pal one, we take 11, 15, that before factories can be established,
there must be a market for the manufactured goods.  The fact
of power bemng present in unlmuted quantity 1s no justification
for the establishment of factories making goods that nobotly
wants, sunply to use it up.  Then again a water power, even
uuder favorable arcumstances, costs considerable to reclaim,
and the mterest on the outlay for real estate, flumes, waterways,
turbines and so forth, has to be counied against the cost of
steam, which, as a4 ule, is much less eapensive to put in opera
tion n the first place.  Fuel s cheap i Buffalo, and the manu
facturer has the advantage of his market around hun, and is at
the headquitrters of railroad and navigation communication. It
has been found much cheaper to produce the power for the en-
tire electne lighting of the city on the spot than to take advan-
tage of the hydraulic canal already built and practically unused
atthe falls of Niagara. ARhough quite feasible 1o carry arc light
my currents over the itenening space, the initial rent of the
water power and interest on cost of the poles and wires would
greatly eaceed the cost of coul laud down on the spot at Buffulo
In 1878, Professor Thomson, then occupying the chair of chem
istey in the High School at Philadelphia, demonstrated in the
Journal of the Franklin Institute the cntire feasibility of trans
nutung by means of electriaty the power of Niagara to Buffalo
and even New York, but with the leve! headedness that has since
placed him in the front raak of his profession, he saw at once
that commercially it would not pay, so to-day it remains the
possibility of the scientist rather than the speculation of a man
of capital. .

There are several schemes before the public at the present
time having for their object the wutilization of the power of
Ni.gara, the prospectus of some of which combine in a curious
manner the cupidity of the speculator and the benevolent inten-
tions of the philanthropist. They want no profit on the land (2),
but by figuring the horse power of the famous catiract at so
much per horse power per year they are able to run up the pro-
fits to a tidy sum. There 15 a gentle flavor of Montague Tigg
about the figures. likewise a suggestion of the Danc County
professor, elsewhere referred to, in his claboration of his scheme
to utilize the latent electricity congealed about the 9,997,347 cats
in New York city. Unfortunately the inexorable law of supply
and demand here again stands in the way  The prospective
inhabitants of the modern Utopia are expected to buy the land,
and pay for their water power and undertake the expense of
cstablishiny their factories themselves.  \What chance they aie
likely to have when we find municipalties clsewhere, with the
best of transportation facilities, offering frec land, free water powe~
wnbmited), and exemption from taxation as an inducement to
the coveted factory to locate in their midst.  But it is the clec
trical part of these schemes that we wish particularly to comment
upon It is quitc casy to talk about enormous power works by
which enough clectricity is to he generated to supply the towns
of Hamilton, London, Toronte and so forth, with ail their elec
tric lights, street cars, and power for their manufactories. 1t is
quite casy, we say, to falf about these things, but another thing
to do them It is true that clabarate experiments are now being
tried in Europe to transmit power aver long distances without so
sreat a percentage cf loss as to be commercially prohibitive, but
from the extreme care that has to be taken at every step, and
the fact that with the most perfect insulators suspended in oil
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the experiment can only be conducted in dry weather, the chances
for ‘Toronto would scem to be somewhat remote.  An alternat-
ing current of tremendous tension has to be employed, making
the maintenance of the insulation an almost impossible task.
As alternate current motors are as yet somewhat problemeticil
for distributing purposes, it would be necessary for the receiving
transformer to work a large motor, which again would drive a
dynamo of lower tension to distribute a direct current.  We thus
have (1) aa low tension altemating current generated at Niagara;
(2) then transformed to a current of intense celectromotive force;
(3) re-transformed to & lower can.f.; (4) utilized to drive an alter-
nating motor ; (5) which again would drive a direct current
dynamo, (6) to distribute to consumers. Take into account loss
at cach of these changes, interest on cost of all this equipment,
copper conductors 8o iles (as it is impracticable to cross the
lake), cost of operating plint at generating and receiving end,
repairs to all this high pressure business, and we think we are”
safe in saymng that coal can be laid down in this city for equal
power at onc-fifth the cost.  We think the youngest engineer
that now manipulates 2 throttle in this the Queen City of the
West, will grow grey in the service if he waits until he is dis-
placed by the advent of electricity, “ Monumental” or otherwise,
that is gencrated by the power of the cataract of Niagara.

MONTREAL NO. 1, C. A.S.E
Editor 1 xcrxicat. NEws,

DEAKR SiR,~As things are running nicely to-day, | thought 1
would embrice the opportumity to send you a word from Mont-
real No. 1, CAS.E.  We have at present about 50 members in
good standing, and at nearly every meeting we have a candidate
for imtiation.  The officers are all live, wide-awake men, and 1
am sure work hard for the interests of the Association, but some-
how they do not recaive proper support from the members.
‘There has been from the start a lack of interest on the part of
some of the members.  There seems to be an improvement now,
but not to the proper extent.  We have very small meetings at
times, and this has a discouraging cffect, as very few men care
to talk to cinpty seats.

I would say to those members who stay away, that the day s
not far distant when they will be sorry that they did not take
advantage of the discussions that are held m our hall every
Thursday cvening.

Some will say * I am a practical engineer, and don’t want any
theory or book learning.” To these 1 would say, remember the
Vice-President’s charge, viz,, * Pactice and theory combined
will make you succeed where ignorance and carclessness will
surely faal.? They must remember that it is not the trade that
clevates the man, but 1t 15 rather the man that dignifies the pui-
swit ar calling ; and that muscular power, though very good in
1ts place, 1s not the most essential requisite of an engincer, but
that the cultnauon of the mind 15 the first step towards cm-
nence in any trade or profession.

Agam, you will often hear the remark, *\Vhat s the use of a
man wasting his tme leaming all these rules and formulas,
when there are so few openings for a first-class man? My
answer is: Get the information to make you a first-class engi-
neer, and you will find scores of openings—in fact you will be
in demand.  You will scldom find a good mechanic walking the
streets looking for a job. They are in demand. As 1 have
saken up more of your valuable space than I intended 1 will cut
this short, hoping that it may sct some of the boys thinking.

Yours truly,
Joux Jacon McGiNty,

THE FIRST IN CANADA.

We have recently gone into the manufactuning of copper
and brass for clectrieal purposes.” said Mr. Fainaan, President
of the Dominion Wire Manufacturing Company, Montreal, to
an Erecrricat NrFws representative. “You sce,” he con-
tinued, * we discovered in the Blue Book for 1859 that over 250
tons of copper wire was annually imported from the States to
this country, and we thought there Was an apeaing for us in the
drawing of copper wire.  The prospects were that the business

“would Le small to begin with but in a few years would grow

considerably larger  In anticipation of this trade, we entered
into communication with the largest copper mill in the States
and made armngements by which they agreed to roll down the

pure lake copper bars into rods for us at a reasonable figure
and also to assist in building a mill here. “This was carried out
We were obliged to add a large wing, 150 feet by 6o feet, to our
works at Lachine, also to put down expensive furnaces and
mnchincry,. costing, when completed, over $35000. This plant
and machinery, we fear, possessed greater productive capacity
than the requirements of the country demand, producing ten
tons per day of pure electric copper wire, which means about
3000 tons yearly, while the consumption of Canada to-day is
not more than 4oo tons annually. This being the case, we can
only run our furnaces two days in a week, and then let them
cool down. Were it possible to keep running all the time we
should be able to turn out the wire as cheaply, or even cheaper,
than it is made in the States.  Experienced men from there, to
whom we have submitted samples for inspection, give testimony
that it is of superior quality. Our mill is the first ever estab
lished in the Dominion for the wanufacturing of copper wire.
This is, as I said, a new branch for us. But, in addition, we
manufacture all kinds of steel and iron wire, also barbed wire
for fencing, brass wire, bay-bale ties and brass and steel wood
screws.” .

Mr. Fairman then gave the reporter some interesting inform-
ation about his works at Lachine, in which it came out that the
company employs about 350 inen, and have a monthly pay
roll of over $10,000. The coal bill is also alarge item, as
payment for over 5,000 tons of coal is sent to Nova Scotia every
year.

ONTARIO ASSOCIATION STATIONARY ENGINEERS.

THE incorporators as named in the Ontano 1 ngincers’ Act miet n
loronto on the 235th ult. pursuant to the requircments of the Act, for
orgamzation.

Officers were clected as follows . President, A. M. Wickens, Toronto,
Vice-President, R, °I. Dickinson, Hamilton, Registmr, John A. Wills,
‘Toronto ; Treasurer, Robert Mackie, Hamilton,

Members of the Board will retire in the following order: S. Potter and
R. T. Dickinson, Hamilton, A, Ames, Brantford, John Gali, M. E.,
Toronto, 1st year; Jas. Devhin, Kingston, Hugh Fargrieve, Hamilton,
Wm. Sutten and Prof, ]. Galbraith, Toronto, 2nd year: R. Mackic,
Hamulton, Wickens, Edkns, Wills, Toronto, 3rd year.

On motion of Jas. Devlim, Kingston was sclected for the neat annual
mecting, which will take place on May 25th, 1892,

A Committee to draft by laws wats appointed, consisting of the ‘Toronto
members of the Board ; also a Committee on a form of centificate. Thew
Committees ire expected to work quickly and report forthwith, I possible
it 1s intended to have cvery thing in shape to issue certificates by the st of
July.

The mecting wats sery interesting and harmonious, and at s evident foom
the interest taken that a great number of engineers will avail themselves of
the opportunity to take out certificates,

TORONTO BRANCH NO. f C.AS.E.

AT tast regular mecting of Toronto Rmnch No. 1 C.AS.E., held in room
13 Shaftesbury Hall, on Friday, May 22nd, President A, E. Edkins, pre-
suled.  After routine business had been disposed of, Mr. A. M. Wickens
commenced a series of short lectures on clectricity and dynamo machinesy.
He commenced by giving a list of the terms most commonly used in the
study and applications of clectricity. explaining these terms and comparing
them with the termis used in steam engineering, and which have the samic
meaning in steam engineering (to the engineer), as the volt, ampere, ohm,
etc., have to the clectrician in clectric cagineering.  Mr, Wickens also
went into magnetism, and explained how magncets and permancnt magoets
were constructed. as well as the construction of the dynamo and motor in
all their parts, in such a plain and comprehiensive manner, that every mem
ber of the Assaciation present, who gave aittention to his remarks, could not
fail to learn something of the (supposed) mystencs of the clectne dynamo
and motor.

Before the Association adjourned, a hearty vote of thanks was tendered
to Mr. Wickens for his intcresting lecture, to which he made suitable reply.

On motion of the vice-president, a commitice Qf five were appointed to
purchasc some of the best books on steam engincening and clectricity, the
sume to be kept in the Association’s room reference 1n seutling, when
necessary, a0y question or argument on these suljects.

Any engincer in or around the city of Toronts who fecls that he would
like to becorie 1 membier of the C.A.SLE. and help the causc—and Aimself
—can get all necessary information by applying to the Sceretary, W. G.
Blackgrove, s7 Brant sireet. eagineer with Jas. Morrison, Adelaile street
west, orto A, E. Edkins, President, 22 Agnes street, engineer with T. Eaton
& Co., Yonge street, or to W, Lewis, Vice-President, engineer with Toronto
Silver Plate Co., King strect west.

The various Associations of the C.A.SE. intend mecting for a picnic at
Oalvillc on Dominion Day, when they will be glad to have the company ot
all engineers, whether members or not, who will join them,
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WIDTH OF SINGLE LEATHER BELTING.
By R. GRIMaHAW,

‘Tur following table, here published for the first tme, gives
the widths of 7,32 inch leather belting required to carry various
lhorse powers at various speeds per minute ; the belt being in
goad condition and wrapping half-way around cast wron pulleys,
also m good condition. The tensions allowed far are such as to
put no mpunious strainon single leather lacings while permitting
no slippage of the belt an the puiley.

The conditions and results are such as would be approved and
deswred by leather belting manufe sturers for belts of their own
make running in their own shop. ; . other words, where they
wished, as consumers, to get the best life, drive, and money’s
worth out of the belts used.

WIDTHS OF SINGLE LEATHER BELT REQUIRED,

i' Belt Speeds, Feet per Minute,
1P
II.OOO 1.230{ 1,500 | 1.750 | 2.000 [ 2,250 | 2,500 | 2,750 | 3.000
54 325 260} 217 ) 186 t 1631 a5 1oL3ot .18} 1.08
0l 6.50] 320 | 3.39| 372 3231 2893 260 2.36| 2.7
15 || 9.76] 7.80 0.50 5.57‘ 6.88| 4.34 390 | 3.33 323
2o f[13.01f10.41 | 867 ] 743! 6.50]1 5781 3520] 473} $.3%
235 | 10.26{ 13.0t | t0.84 | 9.29 . 813] 7.23{ 6.30, 391 3.42
30 i 19.51] 15.61 l 13.01 | 1535 9.75] 867 7.80 709 6.50
35 || 22.76] 18.21 | 15.17 | 13,01 ‘ 11.38) 1012 | 9.10{ 8.28 7.32
30 || 26.01{20.88 | 17.33 | 14.86 { 13.01 | 11.56 | 10.40 | 0.46 | 8.67
43 |] 29.26] 2391 | 19.58 | 16.72 y 143.63 | 13.01 | 1172 | 10.64 | 9.75
30 || 32.32] 26.08 | 21.68 | 18,38 | 16.261 14.45 | 13.01 | 11.82 | 0.8}
35 {1 33.77(28.62 | 23.85 [ 20.44 | 17.88} 15.90 { 14.31 | 13.03 | ti.92
6o {| 39.02| 31.22 I:G.ou 22.30 | 19.5t} 17.34 | 15.6¢ } 14.19 { 13.01
3 (42277 33-82 12818 | 24.16 | 21,13 18.79 | 16.91 15.37 | 14.09
>0 | 43.53] 30.42 3035 26.01 | 22,76, 20.23 | 18.21 | 16.55 | 3518
73 || 48.78) 39.02 | 32.32 | 27.87 | 23. 39’ 21.68 j 19.51 , 172,74 | 16.26
8o | 52.03[41.62 | 34. 69 29.73 | 26.01 ' 23.12 | 21.8t | 18.92 | 17.33
8;( £3.28| 34.22 | 36.85 | 31.59 2764‘ 24.57 :.'2.11 | 20.10 | 18.43
oo 1] 38.53| 46.83 | 39.02 | 3345 | 29.27 20.01 . 23.4 \ 21.28 | 19,51
95 ] 61.781 49.43 | 41 19 3531 ' 30891 27 46 | 24 7! 22.47 | 20.59
105 16303l 52.03 | 43.36 1 37.16 | 32. 521 28.90 { 26.01 | 23.65 | 21.%3

—N. Y. Electrical Engircer.

BOILER INCRUSTATION.

SoME experiments made about twenty years ago, on the non-
conducting propertics of boiler scale, gave astonishing results.
The effect of scale accumulation is given as follows « 1-16 in.
thick requires 13 per cent more fuel ; i in. 6o per cent. more
fuel ; and at 4 in. thick, 150 per cent. more.  This we presume
contains some guess work, butf varying from the truth, is not
too great an cstimate of loss by incrustation.  This, however, is
by no means the main fact in the matter, at least where fuel is
cheap.  The destruction of bonlcrs, and danger, are more
inportant still.

To produce steam at 9o lbs. pressure in a clean boeiler, only
325" of heat are rcqmrcd but with heavy scale this temperature
must be increased 200" to 300°. For % in. of scale the heat
must be 700", or almost a low red heat for the iron. The life of
a hailer has no measure of time under these circumstances ; so
there is neither sccurity nor cconamy in working encrusted
bailers, and no one will do it who is acquainted with the facts
above given.

We have had a good deal of experience in the use of solvents
and precipitants, also without them, especially with water
depositing scale of the carbonates of lime and magnesia, and
believe there is scarcely any case where scale may not be pre-
vented by the use of proper compounds chemically adapted to
their purpose.  As to picking and chaining off hard scale, we
believe it to be impracticable. Mcen can not be trusted with
such work, cven if it could be done.—/ndustry.

RIBBED TUBES FOR BOILERS.

A SERIES of experiments have just been concluded with a new
kmd of manne boiler tube, which promises to have considerable
cffect on the future of steam propulsion.  The extemal surface
of the tube shows no difference to the ordinary pattern, but
mtermally it is ribbed longitudmally according toa plan patented
by M. Serve.  These ribs are spaced one-cighth of the internal
circumfercnce apart, and are about one-sixth the internal
diameter apart. )

The experiments were conducted with two boilers of the same
size and pattern in all respects, excepting in the matter of tubes.
The boilers are ten feet six inchesin lcngth and the same in
diameter.  The grate surface in cach is 31 syquare fect. The
toial heating surface of the boiler fitted with th ¢ Serve tubes 1s

’

.

1,536 square feet, and of the other 956 square feet.  The tubes
are of the sme dinmeter v each boiler, and each has 120, A
twelve hours' tral was carried out on October 22, each boiler
under the same conditions burning 11,872 pounds of coal, but
whereas the Serve boiler evaporated 114,600 pounds of water,
the other only evaporated 103,000 pounds ; or, the Serve boiler
made 9.05 pounds of steam for every pound of coal burned, and
the other 8.67.  That 1s to say, the Serve boiler evaporated one
pound of water more than the other did for each one pound of
coal. If ilus advantage should prove to be the same in the
actual practice of using the steam, the efficiency of the ordinary
marine tube borer will have been increased more than ten per
cent., and this, added to the advantages gamél by the use of
steam at hugh pressure, will bring down the coal consumption
per LI 1% per hour almost to the vamshing pont.  London
Field.

WHERE T0 CUT-OFF.

A CORRESPONDENT of Potwer and Transmussion asks: “1.
wiant to get 53 pounds mean effective pressure on my engine.
and  wish to know where to cut off if 1 have 60 pounds on the
boiler, and-where if I have 75 pounds. 1 am told that the clear-
ance is 3 per cent.,”  Our contemporary’s answer is as follows :
lu the case with only 6o pounds on the boiler, you would prob-
ably have only about 55 or so in the cylinder to start with, and
could not cut off at all ; you would need full steam. In fact,
you might start with 335 pounds instial pressure and by reason of
condensation, wire drawing, ctc.,, have less than 335 pounds M.
E. P, even with full steam all the way out.

To get 55 pounds mean cffective pressure, requires §3 4 14.7 =
69.7 pounds average total pressure. This with 747 pounds
initial, calls for 69.7 +69.7 =0.933 as much average total as total
mitial pressure.  Allowing 5 per cent. clearance we shall try
tarious actual expansion rates until we catch one which figures
up right ; for this problem in engineering must always of neces-
sity, where there is clearance, remain one of “cut and try.”

We shall try 1.1 actual expansion rate. Its hyperbolic logar-
ithm is 0.0953 and as with clearance 5 per cent. it would call for
cut off at 0.9045 stroke, it wauld give an average total pressure
of 0.9953 times the inttial total.  This would be too much.

Trying 1.3 actual expansion rate, which has 0.2624 as its hy-
perbolic logarithm, 1t calls for cut off at (1.051.5)—05=0.7577
stroke, and gives an average total pressure wiich is .8077 % 1.2624
=9696 the initial total.  Still too much.

Trying 1.6 (hyp. log. 0.97) this calls for cut off at .6063 stroke
and gives average total 0.9148  not cnough, 0 we must search
between 1.6 and 1.3.

Trymg 1.5, which was hyperbolic logarithm of 0.4033, and calls
for cut off at 8.65 stroke, we find that it yields 0.9339 as much
average total as initial total.  This is practically what is wanted ;
s0 very trifling less amount too late that itis not worth consider
ing. .

For 75 pounds boiler pressurc by the gauge (69.7 pounds ub-
solute) the same class of calculations can be carried on.

RECENT CANADIAN PATENTS.

J. E. Watcrous, Journal box.

F. Field Sicam boiler.,

C. Cuiyle, Steam engine.

M. Johnson, Steamn pump.

E. McCluer, Metathic cireunt sysiem,
D. Dorrance, Grate bar.

C. Ouston, ¥ucl saving conpound.
No. 36380. F. L. Decarie, Stop valve

No. 36381. J. Wood, Dynamo.

No. 36382, * Arclamp.

No. 36383. *  Journal tvuring.

No. 363g7. % Hathaway, Galvanmic Iattery.
Na. 36398. D. C. Adams, Smoke consumer.
No. 30301, W, H. Dedge. Pulley. .

No. 36402, J. A. Weadman, Electnic wire protectos.
No. 36435- R. Jamcs. Cut off valve,

No. 36448. H. Coodson, Valve

No. 36333 E. Tregurtha, Stcam boiler.

No. 36470. J. Van de Pocle. Electric railway,
No. 36473 W. Momson, Boilcr.

No.-3648t. H. Peccrson, Fumace.

No, 36482. \W. Hodgdon, Telephone.

No. 36490, A, Barrett, Electne coaductor.

No. 36261.
No. 36263.
Noa. 38270.
° No. 36280.
No. 36330
No. 36355
No. 36363.
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COMPOUND COMBUSTION.

AT this day, probably, more than at any other, has the subject
of fuel and combustion recewved the greatest consideration,
From a sanntary pomt of view the question of smoke abatement
is u serious one and one that 1s receving atiention not heretofore
given it. ‘The question of economy 1s a consideritble item in the
consumption of fuel, as the greatest amount of serviceable heat
from the least amount of fuel 15 an end desirable toattiun, The
1rish Textile Journal contams an arucle on this subject which
is of present and practical interest, and it deals with the subject
fiom the correct view :

In connection with commercial and industnal enterprise, the
efficient and ecOnomic generation of steam probably afforeds a
wider ficld than any other for the profitable application of tech-
mical skill and imentive ingenuity.  The best practice in modem
boilers shows that litile more than one-half of the available hem
contained in the fuel is transmitted to the water for its conver-
sion into steam, while it is notorious that the bulk of this surplns
heat is wasted in the chimney. Nor is the enormous pecuniary
loss resulting fromn this wasteful misuse of coal less objectionable
than the injury and inconyenience arising from the escape of the
unutilized constituents of the fucl; for it is indeed duly'in rare
and isolated instances that the generation of steam is effected at
all without the concurrent production of voluminous clouds of
poisonous smoke,  For half a century mechanical ingenuity has
been eahausted m striving to remomve or mitigate these evils,
Enough has been written to prove the utter incfficiency of the
present means of burning raw coal, until the conviction has now
been established that that method is irremediably wrong.

COMPOUND COMBUSTION.

The general adoption of its correlatise will enable the enor
mous annual loss resulting from the present wasteful use of conl
to be almost entirely avoided- by the expedient of placing fuel in
a closed chamber, and maintaining it at an incandescent heat
by forcing in a supply of air, the oaygen of which combines with
the fuel to fonn what s gencerally called  for want of 4 better o
exact defimtion  producer gas.  The formation of this gas is but
a prehimimary step toward complete wiilization of the fuel, and its
generation by incandescent heat is referred to as primary com
bustion. Tlis subdivision in the generation of heat marks its
dnergence from the present wasteful practice, and emphasizes
the means of attaining the consummation now under revicy, viz .

complete cumbustion without smoke.  “This preliminany trans
formation of solid fucl into combustible ,.as is simple and complete.
Its chief peculiarity lies in the fact that all the fuel disappears
from the Jdosed chamber with the ;as, and leaves no residuce bat
dlinky or other carthy matter.

THE LAS PRODUCLR.

Pussig for « moment from the immediate problem before us
tu a4 consideranion of the closed chamber just referred o, which
1> knuwn as the gas producer.  Its proper construction is a
matter of great moment in the all important point of smoke pre
sention  fur it cannot be tou thoroughly understood that once
formed « wannut be annihilated.  The chief provocative of smoke
15 the volatle hydrocabons contiained in all bituminous coal.
That these are given off on thie first application of heat is indi
cated by the appearance of smoke . hence it is of the first im
portance that this chamber, st gas producer, be constructed to
transform these hydro-carbons into permanent or fiaed gas, and
this can be assured by causing them, in i properly formed struce
ture, to pass through the heated body of fuel before they escape
to the outlet pipe or gis main.

Having thus traced the prehminary par of this process for
treating coal, the next step claims attention.  This consists of
oniduzimg the producer gas with the aaygen contiined in an, or,
in other terms, by mixmy producer gas with air and igniting
them, sccondary combustion takes place, resulting in a temper-
atare of about 3,500 deg. F., without smoke. This result is best
accomphished in a combustion chamber specially constricted of
firc back, which becomes red hot. and tends to maintain a con
stant cquable temperature, although this is of lesser moment
when the air supply 1s already warmed by radiant heat from the
producer, which can be surrounded with an air casing construct-
cd of thin aron plates for this purpose.

This supply of heated air should be admatted rhrough a grating,
or regulating 1alve, so that the requisite amount only be admtted
:0 the gas to inspre the best results ; also, a sight-hole is usually

provided to afford inspection of the interior of the combustion
chamber, so that thiese ends may be fully attained.  Simphcily
may be said to characterize this process, and this designation
applies equally to the structure or plant as well as to its matupy.
lation. The generation of gas and also its combustion are unde
mstant and complete control, being regulated, in each case, sim.
ply by the admission of air.  The entire process is sitple, safe,
and efficacions, requiring neither elaboration of plant, nor skilled
labor. A wide runge has alveady been afforded to the employ.
ment of
GAS FUEL.

Commencing with the splendid achievements of the Lue Sie
W, Siemens i s appheation to metallurgic.tl purposes, it hay
gracdually been adopted for other industries requiring cilonfic
mtensity, until the principle has become familiar to many leading
manufacturers, and 1ts special suitability to steam boilers fully
recogmzed.  In this capacity a double cconomy is conferied, since
it demands less labor and less coal, without necessarily increas.
ing the first cost over ordinary boiless.  Practical results are
attained that place gas fiing in an unassailable position as a
simple means of perfecting combustion, and also a rational soly.
tion of the pestilenual smoke problem.  Several of these results
have already been given in this journal, and it is intended to
supplement the principles and practice then published by nou
supplymg dirgras of a steam boiler combined with producers
for supplyng the gas, so that these means of attaining the econo-
mies now under consideration may be fully understood, and therr
genera] acceptance thereby facilitated, to the pecuniary benefit
of manufacturers, and the sanitary iunprovement of bleich greens
and other cognate industries.

MECHANICAL DRAUGHT.

Wath the abohition of smoke. the disappearance of chimneys
may be reasonably anticipated, us the air supplied to furnaces
no longer depends upon induced draught, but 15 supplied by :
mechanical pressure. It is generally asserted and believed, that
from onc-quarter to onc-half the total available heat of boilers
passes away to the chunney.  During some steam tinals conduct-
ed by government experts on the gth of November, 188y, the
tanperature of escaping gases in the chimney frequently en-
ceederd the linut of the thermometer then used, viz.,, 860 degrees
k. thus showng how unmense volumes of heat are lost, even
under favorable aircumstances and careful management.

1.05S OF HEAT IN CHIMNEVS.

fhere are many common errors as to chimney temperature,
one of which 15 that a high 1emperature theren argues 4 consid-
crable loss of heat from the fumaces ; but this does not by any
means necessarily follow, for, if the combination of fires be imper-
fect, a large proportion of the gases pass itmay unconsumed, with
the cffcct of lowernyg the funnel temperature; but, on the other
hand when the gases become thursughly consumed a much larger
amount of heat 15 generated, and, though the chunney tempera.
ature may be higher, yet a very much larger relative proportion
of heat gets into the boiler to perform usceful work. The tem-
perature in a furnace in which incomplete combustion s taking
place—that 1, in which & proportion of the gases passes away
i the form of carbonic onide—may be, say, 2,000 dey. F., and
the chimney 1emperature 500 deg. F. 1f the combustion is then
completed, and the carbonic oxide instead of escaping becomes
converted mto carbome acid, the furnace temperature may nse
to 3,000 deg. F., and that ot the chimney to Soo deg. F.

CHIMNEY GASES.

The Rescarch Connmttee on marine enginc trials ha.¢ recently
issucd tables giving an analysis of chimney gases which show
them to consist (approximatcely) of

Carbonicacid......... Cereeeriretsenaes ereersaeieaae 10
OXYEEN e tvriiiinnennns Ceieaen ittt 10
T 1+ 3 1 e Ceraeeeenas Ceeeeens . 8.

100 '
while thewr temperature vaned from 300 deg. F. to Soo deg. F,
and as the whole of this heat passed away through the chimney,
1t was cotively lost.  An Amancan writer has remarked. “That
the time s approaching when tall chimneys will serve no more
uscful purpose than that of monuments to the folly of thewr build-
ers.”
CHIMNEVS AROLISHED.
This aspiration ¢ now realized in a startling manner by a very.
sumple device in connection with gas producers, which herlds
a new era in the'history of combustion. It is the advent of:a::

N . §
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discovery that enables part of the waste gases heing revivified,
and s0 converted again into combustibie matter, in addition to
the abolition of smoke. To make clear these suuple means of
utilizing waste heat and restoring chimney gasestoa combustibie
condition, it will be necessary to explain how the principal com-
bustible ingredient—carbonic acid—is first made.

In the ordinary gas producer, as is well known, air is admitted
10 support primary combustion by its oxygen combining with the
fucl to first form carbonic acid ; this (non-combustible) gas then
passes through the superincumbent fuel within the producer,
where it absorbs more carbon, and so becomes the potent com-
bustible, carbonic oxide. The gas is then led to a combustion
chamber lined with fire brick, when secondary combustion will
take place on the admission of air, resulting in a temperature of
about 3,500 deg. F. without sinoke.

13y now referring to the composition of the waste chimney gases,
as given above, it will be clearly understood that, by abstracting
from them the incombustible carbonic acid and returning it
through the hot fuel of the producer, it absorbs more carbon,
and agains becomes the potent combustible, carbonic oxide.

UTILIZATION OF WASTE HEAT.

By this simple and expedient method, much of the waste heat
is also returned to the producer with the carbonic acid and profit-
ably employed.  The distinguished characteristic of yas firing is
the absence of smoke ; and by utilizing a portion of the waste
gases as indicated above, no chimney will be required, as theair
to maintain combustion is supplied at a4 pressure, so that a
moderately sized outlet pipe only is necessary for dispersion of
the remaining waste gases. By this system no chiminey is neces-
sary, cither for creating a draught to induce a flow of air to the
furnaces, or as a conduit for smoke. The only exit pipe required
for the waste products of combustion may be compared to the
exhaust pipe from a large gas engine, and it may be lead through
a wall into an open space, or conducted to the roof of the boiler

house.
:ASEOUS FUEL

is thus shown to be an economical method of rexlizing the maxima
amount of heat from fuel by a system that has been designated
compound combustion, because it rationally converts the solid
into the gaseous state by primary combustion, and then com-
pletes the process by secondary combustion. It is characterized
by the entire absence of smoke, useful effect from all volatile
hydro carbons is secured, no coke or cinders are deposited, and

by revivifying « portion of the wasie gases, the chimney, or at
least that towering structure for dissipating heat, may be finally
dispensed with.

That this beneficial process entails less expenditure for original
cost, working expenses and maintenance than ordinary steam
bailers, is worthy of serious consideration by those who sustain
our national industries, often in the face of keen competition both
at home and abroad. In those interests the principles, practice,
and experience gained by its use have already been set forth on
vatious occasions in the pages of this journal, and it is with the
same regard for legitimate and well-directed economy that atten-
tion is again directed to a channel for securing the utmost benefits
from—while rejecting some of those adverse conditions that have
100 long chamcterized—the combustion of conl.

REPAIRING INCANDESCENT LANPS.

A FRENCH engincer (M. Pauthonnier) has devised a1 process
of repatring incandescent lamps quickly and economically, that
15, 2 broken or worn out filament is renewed. The French tech-
unical journals declare that the process is rveally practicable, and
saves money. L'Electricien says that the process is to be intro-
duced into the United States at once, and on an extensive scale.
The London Electrical Engimcer observes that the attempts
have been masle to render the repair of broken filaments a prac-
tical trade, and, in reference to the Pauthonnier process, says
that the life of the repaired lamp is at Jeast equal to the original

‘The process gone through is as follows :

The glass-blower takes the Jamp and makes at the top a hole
large enough-t0 admit a new filament. The lamp thus opened
is passed to a girl, who, by means of special nippers, cuts she
broken filament, which she removes, being careful 10 leave on
cach platimum support about one millimetre (about one-twenty-
fifth part of an inch) of filament. A second girl takes the pre-

* pared lamp and places it in a socket to which current is lead ;

she then fills the bulb with a hydro-carbon 1 quid, and introduces
a new filament previously standardized, By the aid of a pair of
special pliers she touches the filament to one of the ends left,
and turns on the curient. The liguid becomes decomposed into
hydrogen, which rises through the liquid, and into solid carbon,
which is deposited upon the joing, firmly connecting the filaments
together. The sime is then done for the other end of the new
filament. The next process is the cleaning of the glass bulb,
which, it is stated, becomes, if anything, cleaner than the new
lamps. The glass-blower then takes the lamp again, attaches 2
tube of glass to the opening made, and the repaired lamp is then
exhausted, the process of exhaustion taking three-quarters of an
hour, each pump carrymg five lamps. The bulb is then closed
in the usual manner. The different operations described ure
performed very rapidly, and form an elegant and practical pro-
cess, and may be repeated many times.  For “ Sunbeam * lamps
the process is easier still on account of the size, and may be
performed either to replace filaments or to clean the bulb,

ELECTRICAL ENTERPRISE IN MANITOBA.

MR, Wm. Bathgate, of the Manitoba Gas and Electric Light
Company, recently invited the members of the city council to the
wo:ks of the company in Winnipeg. .

‘T'he boiler house is 70 fi. long by 4o ft. wide. There arc nine
steel boilers of 740 h.p.  Onc hundred paunds of steam is carried.
The smoke-stack is too ft. high, and five ft. in diameter. The
engine and dynamo house is 8o fi. square and contains two pairs
of compound surface condensing Brown automatic engines of 200
and 400 h. p. respeciively. The driving wheel of the 4oo h.p.
engine weighs 16X tons, and is 18 ft. in diameter and 40 inches
face, and drives the lurgest belt that has been made in Canada
—three ply, 3 ft. 4 in. wide and 88 fi. long. The shafiing with
which it is connected is fitted up with friction clutch pulleys made
by the Vulcan lron Company, from which are run two Thomson-
Houston arc machines for city lighting and one 1,000-light in.
candescent dynamo, with space for two more large incandescent
dynamos. Threc incandescent dynamos of 2,000 light capacity
arc run from the shafting, driven by the 200 h. p. cngine as well
as the arc dynamos which are used for private lighting. The
total capacity of arc plant is 123 lights, 2,000 c.p.; the total ca-
pacity of incandescent plant is 3,000lights, 16 c.p., with capacity
for two more incandescent machines of 2,300 lights, to be in-
stalled this fall. The pumps in connection with each engine
consist of one Blake air pump, one circulating puiisp, one duplex
boiler feed pump, and one large Northey auxiliary pump fitted
up with 100 feet of 2-inch hosc for fire protection parposes—all
driven by steam. The workshop contains a 7 h.p. Otto gas
cngine furnishing  power for blacksmith and machinery shops,
which are fitted with two lathes, one 15 {00z and onc 14 foot bed,
screw, cutting machines, emery wheel; grindstone, drills and
punching machines, ail the necessary repuirs for both gas and
electricity, being done in these shops.

A GOOD SHOWING FOR ELECTRICITY.

CHIEF Inspector McDevitt, of Philadelphia, makes the follow-
ing statement in his report to the underwriters : ¢

“Therc arc over 35,000 buildings in Philadelphix wherein
clectric currents are used for light and power purposes.  Of this
number, 287 buildings (seven of which are dwellings) have their
own appamtus, the later varying in size from x 20-light to one
of 4,000 lights. The number of lights furmished by these private
plants agxregates 30,238 incandescent and 3,325 arc lights.
One retail store contrins 482 arc lights. There are fifteen
public stations distributing electric currents toall sections of the
aty, fumishing thousands of lights and power to dwellings,
churches and other classes of buildings. The number of lights
supplied by these rexpective stations varies from the small
station furnishing 2,000, 10 the Edison. which fumishes over
40,000 incandescent lights, and current for a large number of
motors. The electric motors in use are of a capacity ranging
from onc-cighth to thirty horse-power (being used to a great
extent as a substitute for laborious hand or foot-power in dwell-
ings and small workshops), and are beiny Tapidly introduced as
a more ready motor in place of steam and hydraulic power in
propelling machinery. No inscrancd loss occurred in anv
bmldfng in our city during the past year from fire where the
cause could be in any way attributed to the electric wires.”
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SPARKS.

‘T'he town of North Bay, Ount., is shortly to be
liehted by electricity.

‘I'he question of electric lighting is being cone
silered by the towns of Milton and Acton, Oot.

The village of Creemore, Ont,, will soon be in
theenjoymentofareandincandescent electriclight.

‘The directors of the Fort Wayne Electric Co.
have declired n dividend of 75 cents per share to
stockholders.

The municipal authorities of Lachine, Que.,
have entered into a contract with Mr, A, ). Cor-
thvean, of Montreal, to light the town by clectric-
ity.

‘I'he New Brunswick Electric Light Campany
has just closed a bargain to supply the city of
St John with 125 arc lights, which arc to bein
opemtion in six weeks.

‘The Canadiun  Pacific telegraph line is now
completed 10 the boundary at Sumas, and one
wire 15 in operation from Seattle, Wash,, through
to the Canadian Pacific main line,

joseph Pelleticr, an employee of the Standard
Electric light Company, Ouawa, while working
on the top of a 50 foor pole missed his hold and
fell to the sidewalk,  He died while bang con.
veyed to the hospital,

‘I'he Edison General Electric Company {Cana.
dian district) have moved into their new ware-
house, ** ‘The Edison Building,” 77 Bay Steect,
Toromo, The offices are very convenieatly ar-
ranged and micely fitted up, and when their dis-
play room 1s completed, they will have quite an
claborate display of clectrical apparstus.

The following 1s the rule for calenlating the
amount of exciting power that is required for an
clectro-magnet puiling at its armature, in the
case where there is a closed magnetic circuit with
no leakage of magnetic lines. “Take the square
root of the pounds per square inch: mulupl)
this by the mean total length {in inches), all
round the iron circnt; divide by the permeability,
and finally multiply by 2,661 : the number so
obtained will be the number of ampere turns.

‘I'he Vancouver Coal Co. has ordered i com-
plete electric plant for mining purposes, consist-
ing of an underground tramway with power
suflicient 10 maimain a speed of eight or mae
miles per hour with 150 loaded cus constantly
moving. “There will be 600 ncandescent Lamps
for use i the undergmound workings, and the
drills and cutting machines will also be operated
by clectricity.  The plamt will cost between
$50,000 and g100,000. This is understood to be
the first introduction of electnicity for mining
purposes in Ganada,  T'he Edison Company are
supplying the outfit,

We take pleasure in directing the attention of
those engaged in electrical enterprises in Canada
ta the advertisement of the Vulcanized Fibre Co.,
which appears for the first time in the pages of
this number.  ‘The Company began the manufac-
um%o!' vulcanized fibre about ten years ago.
The material is produced by treating specially
prepared vegetable fibre with powerful chiemical
agents, whereby the exterior portion of each
scparate fibre becomes glutinous, and while in
iz condition the whole mass is consolidated
under very heavy pressure and becomes practi-
illy homogencous.  After this the chemicals are
extracted,  the masy is manipulatal, rolled,
proaased, and cured by various methods, It is
designed for use in rilway, clectrical and general
mechanical worlt, and is sd to be an eacellent
insulator tor dry pasitions.

A project is on foot, the object of which is to
hold a union pic nic under the auspices of
Toronto and Mamilton branches, Canadian
Socicty Stationary Engincers, on Dowminion Day.
O.kville will probably be sclected as the location.
1t 1s hoped that London, Bruntford and Strtford
Branches will also be well represented on the
occasion.  There is nothing -like a dinner or
pic-nic 10 promote acquainianceship and indircctly
the welfare of the Association. Heres to the
pic-nic,

PATENTS |

Obtalned In Canada, United States, Great Britain and all Foreign Countries,
TRADE MARKS, DESICNS AND COPYRICHTS RECISTERED.

Examiuations and Reports as to validity. _Searches made. Inftingements inv estigated, Assignments aml
Agrcemnents drawn.  Advice on Patent Laws, etc.  Special Counsellors in Patent Causes.

FETHERSTONHAUGH & CO

PATENT BARRISTERS AND SOLICITORS,
ELECTRICAL AND MECHANICAL EXPERTS AND DRAUGITISMEN,
Canadian Bank of Commerce Rullding, T()IeON'.l'O
L]

(8econd Floor) -

F. E. Dixon & Co.

MANUFACTURERS OF

LEATHER BELTING

70 KING STREET EAST, TORONTO.

HEADQUARTERS FOR

ELECTRIC LICHT AND DYNAMO BELTINC.

We have the following Leather Belts in use in the works of the

Toronto Electric Light Co. :—
Oune 36 inch belt 98 feet long.
One 36 inch belt 100 feet long.
One 36 inch belt 123 feet long. 3
One 38 inch belt 100 feet long.
One 24 inch belt 100 feet long.

And over 1300 feet of 8 jnch belting.
All of the above belts are DOUBLE THICKNESS. The 38 inch
belt is the largest beit ever made in this Province,

We are prepared to furnish belts of any size,
up to 48 inches wide. Every belt fully guaranteed.

SEND FOR DISCQUNTS.

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

two or three ply,

Electric Light Supplies

Covered Wire, Insulators, Cleats,
Soldering Salts, Tape, Cut-
outs, Switches, Sockets, Meters. Repairs prompt
and Shades. . “and reasonable.

TORONTO ELEGTRICAL WORKS
35 4de?aule. Street West, - - TORONTO:

Alternating and Direct Carrent,
Dynamos, Converters, and
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‘I'ne Royal Electric Co., of Montreal, have

pencrously donated a 1o light arc dynamo to
¥ McGill University for nse in the electrical engi
nwering departmeat. :

Fhe ae light plant installed by the Edison
General Electric Co. at Niagara Falls, was started
up last week, and is pronounced by the local
company an unqualified success.

‘The Edison General Electric Company have
moved their works to Peterboro’, and expect to
get theis machinery in operation about June 1st,
They will employ a staff of about so0 men,

The kdison General Electne Company have

closd contret with Hector McRae, Ottawa, for

*  anelectric percussion drill and hoist for use in
his phosphate mines in Templeton,  The plant
will probably be in use in June,

‘The Edison General Electric Co, have recently
closed a contract with the Winnipeg Street Rail.
Co. for 100 b, p. generator and four extra car
cquipments.  Itis expected that this plant will
1k in operation about June toth,

The Edison plantinstalled in the Ontario Roll-

ing Mills at Hamilton, Ont., consisting of ten
2000 C. p. arc lamps and 135 incandescent lamps,

ELECTRIC

is ranning very successfully, and the new arc sys- SN i nNY

temn is pronounced a decided success. v X C
The Eastern Electric Co., of $t, John, N. B,, ¢ GAS \yaw °
operating Edison system, are making very rpid & WINNY PEG
progress. They have already over taree thousind : )
hights in operation, and have recently tdded two /

730 hght Edison dynamos to their equipment. = = o el

‘The Royal Electric Co. repore the following : L , .
business for the past month: Sold the Roberval -
Hou.-ldCo.. la-\kc St J(:‘hn. Quc..lp,3oo ]ligm MONTRE A L & TO RO NTO
incandescent dynamo and a 15arc light plant; :
the Sherbrooke Gas & Water Co., one soo light WE MAKE ‘S PECIAL B Eé‘ TING
alternating incandescent plant ; the St. John Gas FO R D Y N A M O o
& Electric Light Co., of St. John, N. B., one
1200 light alternating incandescent plant; the St
Johns Electric Light Co., St. Johns, Nfld., one : ¢
30 hght arc plant; R. B. Angus, of Montreal,
for his residente at St. Annes, Que., one so light
Mant.  On their large order for the. Standard
Slectric Co., of Ottawa, they have installed and
started  successfully one 1500 light alternating
plant, with one 8o H.P. gencrator, and .several
motors of different sizes. They have completed
the installation in the Vancouver Opera House,
Vancouver. B! C.; started up and completed a
300 light alternating plant at Moose Jaw, N.W.
T.; installed for the Standard Shirt Co., of Mon-
treal, one 30light incandescent plant, and motors
in the following plices:—Sun Life Assurance
Co., Montreal, 10 h.p. for passenger clevator:
1. Burks & Co., 2h.p.; ]. D. Anderson & Co..
clothiers, Montreal, 3 h.p.; D. Walker, Mon-
. treal, 3h.p.; Joseph Fortier, stationer, Montreal,
{ shp.

'GOPPER WIRE! COPPER WIRE!

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

“GAPACITY : 10 TONS PER DAY.

TINNED COPPER WIRE,
: MERCHANTS COPPER WIRE,

—ALSO—

WOOD SCREWS axo WIRE NAILS. l

ADDRESS FOR PRICES, ETC, ETC, TO

DOMINION WIRE MAN’FG. GO., L.

. MONTREATL. =~

Dwwvr e L.
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THE DIFFERENCE BETWEEN VOLT AND ANPERE,

THE following question wa< put to Thomas A. Edison n a
recent law suit, in answer to which Mr. Edison gives a pretty
clear definition of the words *“ampere ™ and * volt ™

Q. Explain what is mcant by the number of volts in an eleg-
tric current?

A. 1 will have to use the analogy of a waterfall to cxplain.
Say we have a current of water and a turbine wheel.  1f 1 have
a turbine wheel and allow a thousand gallons per second to fall
from a height of one foot on the turbine, 1 get a certiin power,
we will say one horse-power.  Now, the one foot of fall will
represent onc volt of pressure in clectricity, and the thousand
gallons will represent the umpere or the amount of the current ;
we will call that one ampere. ‘Thus we have athousand gallons
of water, or one ampere, falling one foot or one volt, or under
one volt of pressure, and the water working the turbine gives
one-horse power.

If, now, we go a thousund feet high and take one gallon of
water and let it fall on the turbine wheel, we will get the same
power as we had before, namely, one horse-power.  We have
ot a thousand times less current or less water, and we will have
a thousandth of :tn ampere in piace of one ampere, ind we will
have « thousand volts i place of one volt, and we will hive
fall of water 2 thousand feet as against once foot. Now, the fall
of water or the height from which it falls is the pressure or volts
in electricity, and the amount of water is the amperes. It will
be seen that a thousand gallons a minute falling on a man from
a height of only one foot would be no danger to the man, and
that if we took one gallon and took it up a thousand feet and

let it fall it would crush him.  Soitis not the quantity or cutrent
of water that does the damage, but it is the velocity or the pres.
sure that produces the cffect.

FLUME AREA,
THE fraction of a square foot of orifice required for the di.
charge of a given number of gallons of 231 cubic inches eac,
under any desived head, n any given number of minutes, s

found by dividing the number of gallons by 2265 times the number
of minutes and by the square root of the head in feet,  The table
here given shows how much orifice will be required 1o discharge
one gallon per minute, under various heads in feet.

HEAD | SQ. FT. ‘ AREA HEAD | SQ. FT. AREA
FEET | HEAD, SQ. FEET. || FEET | HEAD, SQ. FEET.
["4 707 .00002 16 4. L0001}

32 866 00059 17 4.123 000107
1 1. 00044 18 424 .000104
2 1.414 .00031 19 4.359 000101
3 1.732 .00023 20 4.472 000098
4 2. 00022 2 4.583 X00GE
5 2.236 .00019 22 4.094 000093
6 2.449 00018 23 4.790 .000092
7 2.646 000106 24 | 4.899 00009

8 2.828 .0001§ 23 5. 009088 3
9 3 000147 20 5.000 000086
10 3.162 ;000139 27 5.190 000083
1 3.317 .00013 28 5.292 000083
12 3.404 .00012 29 5.385 000082
13 3.606 00012 30 5.477 .00008
14 3.742 000118 31 5.567 000089
15 3.873 .0001135 32 5.050 000078

—Dower and Transmission.

PERSONAL. !

¢
1t is stated to be the intention of the Dominion
Government to appoint Mr, John Dodds, of;
Kingston, to the position of stcamboat inspector i
as the successor of Mr. O. . St. John, whose .
resignation was noted in the ELECTRICAL NEWS f
for May, :
The genial presence of Mr, 1, M Grant, gen
eral travelhing agent of the Vuleanized Fibre Co .
of Wiltmington, Delaware, dlunmed for a bnef
space the other day the ELECTRICAL NEWS
sanctorum,  Mr. Grant visits Canada quite fre.
quently, and finds amony thie electrical people of
thus country an ever wideming constituency for the
sale of the well-known mnsuliating material mann-
factured by s company.

NOTES.

Lhe fint electnic elevatot to go intu upet itiuh
n Ottawa has been instalied i the Russell Hotise
annex.

Mr. Ao M. Wickens, President of the Executive
Hoard of the Canadan Assuctation of Sationary
Lagineers, was & visitor at the regnlir mecting
of Hanulton Branch No. 2 on the 1sthine,, and
reported the result of tlie work of the Legistative
Commuttee,  Mr. Wickens also ganve to the
members a short talk on Electnicity.,

A valve for st or water has been patented
n Canada by Mr. Thos. Riley, of Toronto, Ont.,
on the 1ath of January, 1891 (No. 33827). ‘This
mvention cousists of a removable seat of the
valve; a washer s placal between these twol
seats ;2 cushion s pliced on the spindle of the
avalve supported by A permanent plate.  Above
this plate 1s 1 recess in which a washer is foreed
1o prevent leaking.

ROGERS’ DYNAMO OIL

Guaranteed Superior Quality
and Economieal.

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

MANUFACTURERS OF

Finest Engine, Cylinder and other Oils

AND GUT OFF GOUPLINGS

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

MiLLER BRros. & Tons,

Toronto Office: 74 York Street.

Hill Patent Friction Pulleys

(Nuccessors to Miller Bres. £ Mitohell)

MONTREAL, QUE.

ESTABLISHED 1869,




COPPERINE

Supenntendent’s Oftice, Water Works Dep t,
‘ForoNro. January 6th, 1801,

!
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june, 1891 CANADIAN ELECTRICAL NEWS S E

ALoxzo \W. SPOONBR, EsQ..
Port Hope, Ont,

DEAR S1x | am pleased 1o say that aftes nearly thiee
vears” constant use day and mght, on our largestengime,
vour Copperine has stood its work well. 1 have not o
to renew any of the heavy beanngs vet, so b ennsiler
that speaks for itself, 1 am pleased to reconnmendd it 1h
my one i heed of el to stand heavy work

i, yours truty
L € FERGUSON,
Chief Engincer "Toronto Water Works,

THE BROOKS MANUFACTURING CO., L,

MANUFACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGH, ONT.

THE WHEELOCK ENGINE J,

e W )

The following firms and corporations are using the Wheelock Engine for electric lighting and electric stieet railway purposes:

Yarmouth Electric Light Co. - - Yarmouth, N. 8, Corporation of Town of Goderich . . Goderich, Ont.
Fredericton Electric Light Co. - . Fredericton, N, B, Stratford Gas Co, . - - Stratford,
Haltax Gas Co. (2 engines) - - Halifax, N. S, Reliance Electric Light Co, . A - Waterford,
Ushawa Electric Light Co. . - - Oshawa, Ont, Aenprior Electric Light Co. . Aroprior,
Guelph Gas Co. - - . . - Guelph, Corporation of Town of Mitcheil . - Mitchell,
Rerlin Gas Co. - . . - Berlin,  ** I'ortage L Praric Eleciric Laght Co, - Portage L Prairic, Man,
adt Electric Light Co. - . . - Galt, Corporation of Town of Collingwood . Collingwound, Ont.
Carportion of ‘Town of Oriliia . . Orilha, ** Corporation of Town of Picton - . Picton, *
Believille Gas Co. - - - - Belleville, - Rincardine Electric Light Co. . . Rincardine, °*
Brockville Gas Co, - - - - Hrockville, %iimenston Electric Light Co. - . Palmerston,  **
I" Eaton & Co, Electric Light Station {2 engines) - Teronto, ** Strathrov Electric Light Co. - - . Strathroy, **

‘ Renfrew Electric Light Co. - - . Renfrew, Corporatian of Village of Markham - . Markham,
Hrockville Incandescent Electric Light Co. t2 engines)  Brockville, Hagersville Elcetric Light Co. - - {1agersville, **
Metropolitan Electric Street Ruitway Co. (compound) - ‘Foronto, ** Pembroke Electric Light Co. - . - .. Pembroke,
Leanington Eleciric Light-Co. - - Leamington, °* Niagara Falls E'ectric Light Co. - Niagara Falls,
il lectric Light Co. (2 engines) . - London, °* FFull Electric Light Co. - - Charlottetown, L1
Waoustock Electric Light Co. - - . Woodstock, ** Preston Electric Light Co. - . - Preston, Ont.
¢ vhourg Electric Ligik Co. - - . Cohourg, ** Listowel Electric Light Co. . . . Listowel,
trangeville Electric Light Co. . . Orangeville, ** Lindsay lectric Light Co. . . . Lindsay, *
Mount Forest Electric Light Co, . Mount Forest, ** Winnipeg Electric Street Rulway Co - . Winnipeg. Man.
H -nulton Electric Light Co. (2 engines) . Hamilton, ** Essex Centre Eleetric Light Co, . . Essex Centre, Ont,

FOR ESTIMATES AND FULL PARTICULARS APPLY TO

GOLDIE & McCULLOCH,

G-A LT, - ONTARIO.
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SUBSCRIBED CAPITAL. $100,100, b

FIRSTBROOK BROS, : munx ON DEPOSIT WITH 1HE GO\E R\.\u..\'slntxlrt:g\‘\;m 's(sggzc. - ;

L - -1 AMPOELL, RES
King St, Eust, - TORONTO. {uieut Govr of O tario: :

AMANT D A 1t KRN t0b

Side-Blocks . NCt ' 4

o— N [} ———

Cross-Arms .

VQ '[o'

Joun L.Branit Eso.Vice Pres :

BAITL FOR PRIC)S

P00z - - GRS S e
1 G.C.R0BB. Chief Engineer. AFRASER. Secy. Treas;
: CONSUL'NNG ENGINEERS Heap OfFice. 2 ToroNTO $
Ife e mention the ELECIRICAT NEWs . T.
when carrespondmg with advertisers TO RONT 0.

Prevention of Accident our chief aim. Economy of fuel secured.
NQTL - Uhe offices of the Company have been removed from above addres< to the Canada Life Building

RIP

i v Pu 1ieys & Gutoff
| N -~ Couplings.

INCHES NONIS

- 10X 3T
UEF Al —) 10x30)

A SPLITOR SOLID

(Q GUARANTEED. @

AF:ER usiNGYyou WoNDER

al® How YOU MANAGED WITHOUT IT.

S.©. Brantford, Can.

Dodge Wood Split Pulley Co.

MANUFACTURERS OF

SPLIT AND SOLID

PULLEYS

OF EVERY DESCRIPTION,

Our Iron Centre with Maple Rim Pulleys are made specially for high
speeds, combmmg GREATEST STRENGTH AND BEST BELT SUR
FACE, with lightness in waste and perfect running.

Dodge Wood Split Pulley Co.

Telephone 2080, TORONTO. City Office: 88 King St. West.




