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TESTING THE ALIGNMENT OF CRANK SHAFTS,

AN instrument, for testing the alignment of stexam engine crank
shafts, an illustration of which appeéars in the accempanying
engraving, has been patented by Mr. Patetson, of 7, Airlie-ter-
race, Dundee, which should prove very useful. 1t is specially
destgned for fuctory engines of the Corliss, Wheelock, and similar
types, obviating the necessity for stoppage of a department to
apen the engine for readjustment,  §n facty 1 only requires the
connecting-rod released from Gank pin, when the instrument
will show the relative rectanguiar position of engine and shaft,

ofall.  Being made for the largest engine it is only necessary to
have bushings bored and in halves to fit the various sizes of
piston 10ds, and turned owside to fit the frune, while any con-
venicnt length of twbe may be used, is well as a number of
pointers of various lengths, \While not intended for use on
engines with cylinders less than 10 in. diameter, they will be
found a valuable adjunct to the cliss of engines for which they
have been designed.  The ammunity from stoppages for read-
justment, referred to above, is by no means the only soumce of
economy derived from the periodical testmg of engines with those

)

e e | e e
IRZIAMINosd TETTINE res AUCAMENT.
S TEANSIIGIHT  CHANK SIS

pointing out at the same time the slightestinaccuracy in the level
of the shaft, which may be caused by the settlement of founda-
tons or uncqual wear,  Being particularly devoid of complexity,
a short descrintion, reprinted from Juwention, will suffice. A is
the piston rod ; B a frame, preferably of brass and proportion-
ately light for the duty which it has to perform ; C a tube of
steel: D adjusiable head of brass fitted on its top side with a
smafl level E; 7 a disc fitted to rotate in head D, said dise being
provided with a socket carrying the radial arm G, adjustable
lengthwise and having fitted to it adjustably a steel pointer H ;
1 a pointer fitted in the end of disc I, and adapted to move end-
ways therein, being for the purpose of sctting the instrument in
order that the pointer H may totate concentric with the path of
the crank pin, being subject to no strain during application other
than that impirted by touch. Lightness forms an esseatial
featar+ in their construction, and, a%though not liable to et out
aof order, their accuracy can be ascertained «t any time.  In ex-
tensive establisbments, where 1 number of engines 2 employed,
ane instrument will generally be foundd 1o meet the requirements

Hot bearings resulting from cross wear are
avoided, a saving of brasses and oil thereby effected, and
increase of power, while the risk of bieaking conncclions is
reduced 1o 2 minimwin,  The wstrument may be tested thus:

- By gauging a plumb line with the ponter H, the level will
show the slightest inaccuracy, and by reversing said pointer and
gauging the tube the ather two points are found. To test the
accuracy of the frame no explanation is required.

The application of the instrument is as follows : The con-
necting-rod being veleased from the cvank pin, as shown, the
cross-head is placed about one mch from its extreme outward
travel, the frame B is then clasped on to the working part of the
riston rod A, tube C s placed in position, head 1 is then sct by
its pointer 1 and level E, pointer H beng adjusted to the centre
of crank pin, pointer 1 is withdrawn clear of the shaft, which
must have a true centre mark for setting, and be prevented
all times fram being moved endways wiile beimg tested.  If the
ontside of the crank pin 15 flat, or has been brwsed, a small hole
is diilled in its centic and a pin wserted  which s allowed 10

instruments.
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project anc cighth of an inch, n order that the indications of the
pointer 11 may be more accurately observed.  The shaft is now
turned lhroug‘n ane revolution, stoppiny at the two horizontal and
vertical points at which the pointer H is brought in contact with
the pin l‘)y the hand  The variations in those points of contact
showing the direction in which the shaft requires moving to be-
come true with the line of the cylinder and perfectly level. This
tesd will be repeated when alterations are completed.  The
mstrument «an be applied in a shont time, and arrangements
bemg afterwards made for alterations little and i many cascs
nn time 1 lost or stoppage required to keep the main working
parts of the engine 1 their true working position.

QUESTIONS AND ANSWERS.

R. 1. Luery, Guelph, asks what would be the cause of arma-
ture conls getung on fire, also what would be the effect on the
dynamo of there were more bghts on it than t was made fir.
Uynamos aic runmng oo meandescent bghts cach, thirteen
hundred revolutions per nunute, 16 candle power, yo volts, and
who is to blame for the acadent.

Ans.  Our frend appears from s letter to be either one of
those sangume people who think that nothing should ever
happen to a dynamo, or honest-mmded cnough to behieve the
antiuated yarn of the agent who sold the macline that * our
dynimos #ever burn oul, it is only the other fellows'," [t scems
to us that if electric light men had flourished in the days of the
late lamented Annanias there would be frequent and sudden
vacancies in the selling staff of most concerns.  However, the
burning out of an armature coil is due to a short circuit in the
coil which may be caused by a variety of means. “There may
he o particle of metal or copper dust between two adjacent sey
ments of the conunutator, or from want of dleanliness copper
Jdust may have accumulated on the coil itsclf, or the dynamo may
have been overloaded and the armature wire heated sufficiently
to carbonize the catton insulittion of the wire. ‘This would be
liable to happen if the dynamo hiad many more famps on circuit
than it was originally intended to drive, or, as is more likely, the
gradual process of decay that overtakes all things finite sooner
or later, may have ot m its work, and the frequent expansion
and contraction  caused by heatng and cooling the armature
have so disturbed the msulation as to produce contact between
adjacent wites.  As to where the blame should vest, we cannot
say. If the dynamo has been properly attended to and kept
dean and not sertously overloaded, our friend neeil not let his
conscience disturb his slumbers, especially as he appears to
pussess the skill 10 repair the damage and get his machine ages:
to work without delay.

L it

A correspondent sends the above diagrams stating that they
were taken from a Tandem compound engine which has no
condenser and discharges the stcam into the atmosphere.

Diagram A from onc end of low pressure cylinder is peculiar.
Our correspondent states that when there is a’heavy load on the
engine, there is no distortion of the dingram. It will be noticed
that when the steam is expanded in dingram A, it falls below the
aune<pheric pressure but rises again inmediately on the dis.
charge of the steam commencing, He suggests that it is due to
the admission of air; but why an udmission of cold air into a
cylinder containing steam at a pressute lower than the aimos-
phere should cause a sudden rise of pressure does not seem
clear. Nor docs it scem clear why it should remain at that
pressure till she point H is reached and then suddenly drop to
the normal tine A much more likely explanation s that there
is @ leakage of «ceam, cither through the “team valve or past the
mston, for part of the strohe. B and C are from the high pres.
sure cylinde. and there v nothmg out of the way n them, nar
anything o account for the pecuhar shape of diagram A.

A correspondent asks the proper rule for determining the
horse power of an engine and of a boiler,

The horse poner of an engine 1s found by muluplying the area
of the cyhinder by the average pressure og steam on the piston,
and by the number of feet lm\'chcd by the piston m one minute,
and dividing the product by 33,000,

Example  An engine withacylinder 15 din. and 30 stroke,
makes 80 revolutions in a nunute, the averuyce pressure of steam
on the piston 1s 19 lb. per sq. mch. What s the horse power ?

The area of a cylinder 157 1 diameter 15 176.71 sq. inches.

The average pressure 1s 19 lbs,, and the piston ravels oo feet
in a minute,  According to our rule, 170.71 X 19 X 400, = 33.00
- 40 6-10 horse power. By increasing the steam pressure. the
horse powes may be increased.  In deternimimg the horse power
1t is usual to ﬁn& the average pressure by means of an iy
tor diagram.  If an engine of above size andd speed were suppihied
with steam of 7o lbs. pressure, and cut off at 4 stroke, the
average pressure would be about 3o Ibs. per sq. mch, and the
horse power would then be 64 b, p.

The horse power of a boiler 1s not so casily deteimmed.  The
term horse power applied to boilers has «a totally different mew
ing from what it has when apphed to an engme.  The hose
power of a boiler is measured by the amount of witter st can
turn into steam in an hour.

1t usedd to be considered that a cubic foot of water mide wuu
steam in an hour was a horse power. In Canada and ¢
United States at the present time, it is usually rechoned tha o
pounds weight of water of 100 temperature conserted into steam
of 70 Ibs pressure in one houtr is a horse powes.  To deterniue
the horse power of any given boiler is not easy because the
amonnt ot water evaporated depends upon the cleanness of the
bailer, the setting, the draught and the fuel used.  In a rough
way it is often done by calculating the number of square feer of
heating surface and nf)lm\'in;' 12 to 15 sq. feet to the horse power,

A correspondent ashs for o formula for the safe stress on
shafting, also for breaking stress,

There are many different rules given fob calculating the sue
of shafts or the safe load for any given shaft.  Matenals of which
shafting is made vary so much in quality and the eflect of bend
ing combined with the torsion 1s 56 great, that a lutle difference
in quality of metal or a httle bendiny of the shaft may lead w
the break down of a shaft, which, weording te the rule, ought
be quite safe.  The followmng s a sample of the rules given
writers on this subject and may be what our correspondent re-
quires ;- -

Rule. -T'a determne the diameter of a pulley shaft of an.
matenal, multiply the force transmitted by the belt by the radiis
of the pulley, divide the product by the greatest saf~ sheanng
stress i pounds per square inch for the material of the shait,
extract the cube root ol’ the quotient thus obtamned, and muluply
the result by 1.72.

To express the above rule in algebrac form and applicable 1o
stecl, wrought iron and cast iron

Let d=dinmeter of shaft in inches.
P =the total force applied to twist the shaft.
A = the distance from centre of shaft to point at which
P ucts.
The safe shearing stress for steel may be may be taken at 12,000
pounds per square inch, for wrought iron 8,000 pounds per square
inch, and for cast iron 4,000 pounds.

3
Then for steel d=0.075 /p_ R,

3
For wrought iron ¢'=0.086 /P R;

3
For crst iron @=o0.108 /PR,

The same rule may be used when the load is reckoned by horse
ower and the speed of the shaft in revolutions per minute 1
nown.

Let //=horse power.

* N=number of revolutions per mmute.
i,

For steel od=2.984 ./ M

4
'

For wrought iron d=3.422 / H

-

-

t
N

For cast iron d=4.297

An nternational Electnical kxtubition 1s to be held i St Petersburg,
Russia, beginning with the 1st of Decembet, 18y2, and to close on the 15th
of March succeeding.

Me. S R. Parker, manager of the Owen Sound Electne Light Co., has
Just returned from a visit tu Earupe.  He states the rate at which the elec
tric companics in London are installing incandescent lamps is marvelows,
The are light, however, is employed hut hittle,  One cause of the popularity
of incandescent lighting is the poor quality of london gas, the efficiency of
which is describid as about 16 or 17 candie power,

The Totonto Electnic Laght Co., owing 10 the increase of their business,
find it nccessary to cnlazge their stavon.  They are the owners of the
water 1ot imwediately wess of ther preaent prenvses, and they hase decided
to crect thereon another building equal in size 10 their present one, thereby
doubling ther capacity.  Mr. J. J. Wnght, the manager, is now making
preparations 10 proceed with the work.  Another chimney, 120 feet high
amd 12 feet syuare, will also be crevied. Seven hundred horse power will
be added to the present capacity of the steats plant.  The dynamos, cte.,
required will be manufactursd in the company s own machine shop.  The
completion of these improvements will give the Toronto Electric Light Co.
one of the largest and most complete centrai stations on this continent.
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CROSS-TALK IN TELEPHONE LINES.*

ts one of our earlier numbers we gave an account of My,
Caiy's eaperiments on the cause of cross-talk in telephone
e~ Mr Carty, as will be remembered, endeavaored to prove
that dynamic induction cannot be considered as the cause of the
phenomenon, but that cross-talk is due to clectrostatic effects.
The tesults of these eaperiments clearly prove that static
duction plays an saportanmt part in producing distorting cffects,
and even, under certain conditions, may be considered as their
onhy cause.  An attentive observer, however, of the working of
vanous ‘clephone lines will notice centain facts leading to the
conclusion that static induction is not the main cause of cross-
kIt is generally known that in lines fastened to wooden
pales the disturbances are strongest in very dry weather, and
that when rain begins to fall, even very slightly, these effects
arc suddenly  diminished, cven to a very cunsiderable extent.
Acvording to Carty's theory, the very reverse ought to take
place, for through the moistening of the insulators the conduct-
g surface, and with it the capacity, is increased.

A farther contradiction will be found in the following con.
suleration : Whilst cross-talk is already clearly perceptible in
tines of one kilometre leagth, fastened to wooden poles, not a
trace of these effects can be hoticed in urban lines of equal
Jength fastened to iron poles.  Now, the charge of the former
lmes umountts to about o1 mictofarad, while in urban lines,
awing to the closer wrouping of the wires, the capacity rises to
.omicrofarul. Another factor must, therefore, come into play
to produce cross-talk, and the
factor is, accarding to Mr. Miiller,
the direct leakage of current from
wne line over the insulators to
another line, The case is illus-
teatedd in Fig, 1.

From the line L, at the insulator
A, part of the current will pass
into the pole to be further split up
at the support of insulator I3,
One portion goes to earth along the pole, while the other portion
reaches line L over the insulator B and thence flows oft’ in both
directions.  The conditions of resistance of these two current
paths influence in a great measure the amount of cross-talk, and
explain the apparent contridliction of the preceding remarks,
In very dry weather the resistance of the current path alonyg the
pole to carth is very large. 1t is true that the resistance of the
current of the cwrent pab of the leakage cunient over the
wsulators « from one line to the other is also very large, but &
relatively large portion of the current escaping from L will reach
L', and will there go to eitrth at both ends.

If, now, the pole is moistencd by rain it forms a good earth
shunt, and only allows the smallest possible fraction of the
leakage current to pass fiom L to L. This fraction is the
smaller the better the shunt from the pole to carth.  The iron

Fieo o,

poles on the roofs of houses are, as is well known, carcfully'

10inted 10 especially good carth connections.

On considering the current path in two parallel telephone
lines, it will be found that a neutral point must exist in the line,

If the state of insulation is quite uniform, rhere must exist for
each point of support another point of support at the other end
of the line where the currents are equal.  In the same way, at
two other points the currents will be equal. These cursents,
therefore, neutralize each other, and there must exist, almost in
the middle of the line, a spot which remains with current, and
where no cross-talk is perceptible.

‘The author remarks, at the same time, that more than six
years ago he expressed an opinion on the existence of 2 neutral
point near the muddle of the ling, but was unable to prove the
correctness of his vicw from want of the necessary apparatus.

From the above remarks we are led to the conclusion that,
although static induction play an important part in cross-talk,
yet to diminish these effects the best possible insulation and the
most intimate possible connection between the insulator support
and carth must be provided. When using wooden poles a
special wire rope for carth connection will have to be supplicd.

If this rope is to fulfil its purposc, it must_not terminate in the
hole dug for the reception of the pole, but it must extend as far
as the underground water.

* By E. Muller in Electrotechnische Zn’l“lmj'lr

THE NATURE OF ELECTRICITY.
BY ALENANDER JAy WURDS,

“ELECTRIC current” and “clectric fluid™ are convenient
terms used to express a certain condition of matter, but their
use is misleading,in that they imply a floning motion of some
material thing. They are expressions which, in the early dnys
of clectricity, appealed 1cadity to the wagination, and were
consequently adopeed by common consent.  ‘They are now used
because they are in use, and because they epress what scenis
to take place. ‘They are used for the same reason that the
“setting sun” is used.

A electric current has direction without without any flow »
transmission of matter. T'o illustrate :  Imagine a horizontal
brass rad with a lamp under one end,  First, the rad becomes
hiot directly over the lamp, then further and further away, and
we say that the heat *creeps ™ over the rod.  If the rod had
been previously coated with wia, the wax would gradually meht
from onc end toward the other. L this illustration the heat is
guided by the conducting properties of the rod, and it therefore
had o direction along its length ¢ but there is no transmission
of matter- no flow o1 a tangible substance. In other words,
heat is not a material thing. It is a kind of motion -a motion
of molecules or body particles- and being «a motion, it is a form
of energy. \When this energy is transinitted fiom one place o
another we notice the direction, and say that it * flows,” Elec-
tricity is also a fonin of energy, and when this form of eneiyy is
transmitted over a wire there is direction without tiansmission
of matter,

The latest researches indicate that heat is a motion of the
particles of which matter is supposed to be constructed, It
must not be understood heve that heat causes this motion, or
that the motion causes the heat. 1t is the motion itself that has
been given the name of heat. Itis heat moation. Expansion
due to heat is then explained in this way. A pendulum vibrat-
ing with a given amplitude may be said to correspond to 2 given
temperature, If the temperature is increased, the motion—that
is, the amplitude of vibration—will be correspandingly increased,
and consequently more room (expansion) will be required for
this increased motion. If we imagine a mass of marbles, cach
marble moving and vibrating with respect to the mass, and
never touching its neighbor, much as the heavenly bodies move
and vibrate with respect to the universe, and then imagine
further that by some outside influence those marbles are caused
to move more rapidly, this is, with an increased amplitude of
vibration, it will be casy to understand that they must have more
room—**¢clbow room,” so to speak. [n steam we have an
excellent example of expansion due to heat, in that the mole-
cules arc by their own motion driven so far apart that their
mass becomes invisible. 1f we could magnifv the molecules
so such an extent as to mike them visible, steam would look
something like the universe with its worlds and interplanctiny
spaces.

Heat motion is transmitted from one particle to another by
the influence of such particles on each other. If we stand a
number of blocks on end and in a zigzag direction across the
floor, in such a way that when the end block is tipped over it
will cause all the others to fall in succession, it will be casy to
understand how that motion, that is energy, cin be transmitted
and guided in its direction by the cffect of one particle on
another without actual transmission of matter.  “T'he connecting
Jink between the above vemarks and electricity is this : Heat is
one form of molecular energy and clectricity isanother.  Energy,
in its broadest sense, is a coadition of matter having the power
to do work. A moving train, a lifted weight, gunpowder, com.
pressed air, ctc., ete., are all forms of energy. Encrgy is a
universal charactenistic of matter.  1ts natural form is that of
vibratory motion without transmission of matter.  If we start
pendulum vibrating, it will tend to vibrate forever, but friction
forces it to come to rest.  1f we could drop a stone through the
centre of the earth, the stone would vibrate back and forth
forever, were it not for friction.  The heavenly bodics, meetng
with no friction and having been once set in motion, move
forever. It is their natuzal state, and their mation is vibratory.
—The Phonogrem.

1¢ 1s ughly desirable that the regular pressure guage be supplemented
by a recording gauge.—-Robert Grnimishaw’s Hints to Power Users
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THE ELECTRIC TRANSMISSION OF POWER.
Iy Giskext Kare,
t ontinned from Dermber Number /

Now et us see how such 4 system of transmission will have
to be worked, and what the working expenses will be. T take,
by ®ay of example, five miles as the distance between the gener
ating station, which may bhe the tramway depit or a central
clectne fight dation on the line of tramway, and the delivery
oation At cither tenminus we must have mechanical appli
anees for loading and unloading the batteries from the car, such
a= are penerally used in connection with storage cars,  Ealy in
the mormng 2 charged battery is put on the car, and run out to
the dehvery stavon, where it is unloaded and connected to the
motor. The ather batiery, which has served during the previous
day, 15 loaded on the car and taken back to the depdt to be
charged up agam.  In this wmanner the car need only make one
journey out and ane jowney home daily,  As its speed wiy be
very mederate, say from three to four miles an hour, the cost of
sunning this car will be much less than that of a passenger car,
which must stop and start every fow minutes, and run at 2
higher speed. 1 take 3 per car mile as the cost of haulage,
meluding the sse of plant, and 1 further allow 2s, a day for
labour in loading and unloading the batteries.  The account of
working expenses will now stand somewhat as follows : -

Power at pencrating station at Lio, allowing £ s, .

635 per cent. towal efficiency* . L 77 o0 o
aulage . .. 3710 0
Labour .. 30 o o
l, per cent. mlcrcal and dcprccl.lllon (m bll-
1enes (,\.3401 51 o o
10 per cent. interest and (Iqmu.umn on electric
machingry « L1500 . . t3 o o

Total annual cost. .. .. £f21010 ©

This wotks out at £42 2s. per annum per horse-power de-
livered, and s therefore quute as high, if not higher, than the
cost of power obtamed by a small and uneconomical local
engine.  On thie score of cconomy there 1s consequently no
advantage m trapsmitting  power by storage batteries in the
present case, where the distance of transmission is five miles.
Had the distiance been less, the working  expenses would also
have come out smaller, but not by any considerable amount.
The only item m which we could save is cost of haulage, ang if
we neglect this altogether we have still to pay  £34. 125, per
annual b p. dehwered.  Battery transmission can therefore unot
compete apimnst power produced by a local engine, even f the
latter be of the ather uneconomical type which users of small
power still tolerate.  But how stands the case if for some local
reason the employment of & heat-engine of any kind is precluded ?
We have, then, the choice between clectric transmission by
means of battertes, amd duectly by means of a pair of wires.
Whieh will be the more ccononncal 2 As the dynamo and
motng, except, perhaps, n the matier of voltage, will be the
same n cither case, the answer to this question turns upon the
companson of the battenes and hine of wires.  The first question
1o consider 15 whether our wires may, in the case of direct trans-
mission, be carried overhead on poles and insulators, or must
be put underground.  If the former be the case, the line need
nat cost more than £130 per mude ;s and 1 may at once mention
that, from the expencnce gamed with various power transmis-
stions, which 1 hope to bnng before you, this item can be
estimated with o faur degree of accuracy. As | shall have o
deal more m detal wath the cost and construction of live power
transnusston  plants later on, 1 shall not enter into details at
present, and must ask you to take my stateinents as to cost of
lme and cost of power transmtted as correct, though 1 do not
now show how the account s made up.  As regards transmis-
sion by wires placed underground, there 1s, as far as I know, no
example of such an wstallatien, and we can, therefore, not verify
our esttmate by reference to work actually exccuted, as we can
in the case of overhead transnussion.  We are thus forced 1o
calculate the cost of the line according to the datit obtainable
for clectne ight mas, and 1 take for this purpose an estimate
made by Mr. Crompton in his paper on *Central Station
Lighting,” read before the Institution of Electrical Engineers,
or the l"xh of .\pnl 1888, In thus paper Mr. Crompmn gave

* 1u this case, lhe tﬁ'u'u'nq is the rauo of the power supplied to the chargioy
d)GRMG v that obtained ssoun the wotor, and ducs not taclude power apent in trars
mission being charped fw o the asunt at g ped v aule

tables for :the cost of underground mams of vatious 1ypes wng
sizes, and by reference to his tables | find that a main of ihe
section required for the transmission of 3 h. p., and insulated
as to safely bear a presswie of 1,000 volts, would cost abu
£670 per mile.  We have now all the necessary particulars for
making a cemparison of the cost of battery transnussion and
direct transmission, the latter by both overlicad and underground
wires. The {ollowing table gives the result.  The cost melwtes
the charge for power at the generating station (taken at /10
per annual h, p.s, and interest and depreciation on the plany,
which is taken at t§ per cent, for the batteries, and 10 per cent,
for the line and clectrical machmery,

Twansmission plant for 5 H. I

-~

Dustance of l

Annual cost per h. p. delisered, of
transmission is

transnussion !

Direet.
in wiles. | By batteries.
. Overhead. | Underground.
—_— P s ———
! L3061 L228 £330
2 ! 391 2506 q47'2
3 379 28 6o
4 300 306 74
5 421 33 8

T S

We see from this table that xflhu(. |s no objection to an over.
head line, the clectric transmission of stored power by means of
batteries cannot compete against the divect transmission of lue
power by means of a pair of wires, even if the distance is con-
siderable.  But in towns we cannot have, ur at least we ougln
not tolerate, overhead lines, and if we work with an underground
line we find that, for distances exceeding one nile, the batteny
is & more cconomical transmitting agent than the wire.  Here
we have at last found a case where it will be advantageous o
transmit power by means of storage batteries, but there ure so
many conditions attached to the case that the field of application
of such a system must necessarily remain very limited.  First,
the power wmust be required, so to say, in small parcels;
secondly, there must be a tram line handy, and the customer
must have facilities for loading and unloading the batteries and
accommodating them on his premises ; thirdly, there must be o
charging station on the line having similar facilities : fourthily,
the usc of an overhead line must be excluded ; fifthly, the dis
tince must exceed one mile ; and, finally, there must be some
reason why a lacal engine cannot be used. 1 need hardly point
out that a system of transmission fenced in by so many con-
ditions cannot have any commercial importance. Thus far, the
result of our investigation is cntircly negative. We find that
transmission of power by means of storage batteries, whether
the power transmitted be large or small, is not so economical as
other methods of transmission, and has, therefore, no com-
mercial value for all cases where these other methods are
applicable.  If I have, nevertheless, devoted some part of this
lecture to the subject of battery transmission, it was because the
idea of distributing power, so to speak, bottled up in batteries,
scems to have 2 fatal charm for many inventors.  Itis an old
idea, but is always coming up again, and for this reason |
thought it advisable to go a little into figures and show you how
the case really stands. It might perhaps be objected thiat as
no distribution of stored power by means of ambulant batteries
has as yet been practically introduced, it s premature to give
an opinion as to the possibilities of such a system. The idea of
battery distribution of power is, as a matter of fact, entertained
not only by amateur clectricians, but also by practical engineers.
As an example of this fact, I may quote a passage in a report
written about two years ago by Mr. J. F. Fanning. This
gentleman, reporting to the Cataract Construction Company on
the question of utilizing the power of Niagara Falls, says :—
“ Power and lighting currents may be clectrically transmitted to
neighboring citics, and possibly stomge batteties may be elee-
trically charged and re-charged, and many times forwarded for
usc in surrounding cities.” \When writing this, Mr. Fanning
had, of course, in view cheap water-power, and probably canal
transportation.  If, at the same time, batteries could be made
cheaper, lighter, and more durable than they actually are at
present, then, but not until then, will they become commercially
possible as transmiting agents in competition with other
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sstems of power transhussion.  Taking batteries as we find

thew at present their use as agent in the transnvission of power

» only justifiable m cases where the direct transmission by

mews of conductors cannot be employed ; and this brings me

to the considerition of the only case of the electric transiission

of stored power which as yet hias attamed to practical importance
namely, the use of batteries for locomotive purpose.

Athough electric tram-cars come, strctly speiking, within the
e of my lectures, 1 do not propose to consider them at any
length, the 1eason bemny that this branch of power transmission
alone, 1f treared e detal, would absorb all the time at wy
disposal, 1 shall, therefore, content myself in taking up the
subject only so fir as is necessary to show in 2 general way
what 13 the present practice n this branch of power trans-
mision,

We have n tlus country two very good unmplcs of battery
tram-cars, the one beng the cars now rumung in Bimingham,
and the other the cars on the Barking-road line in the North of
London.  OFf the former 1 have not been able to obtain much
wformation, but of the latter | have by the kindness of Mr.
Thomas Fraser. who superintended the erection and working of
the plant, been able to obtan all the information required for
wy purpose. 1 am also wmdebted to Mr. Reckenzaun for
mformation regarding lus cars, which ace in use at Phitadelphia,
The followmg table gives the principal data of these cars,
conveniently arranged for comparison and reference.

Cakmg the average of the last wwo lines in the table, we find
that for a1 car vepresenting a total rolling weight of to tons, we
require @ battery capable of giving a maximum  output at its
terminals of 19 E, H, P, and a mean output of 5°6 E. H. P. It
must, however, be noted that the latter figure applies to the
nme the car s actually in motion, and does not include the
power wasted in starting.  Mr. Fraser bas made very careful
abservations of the power flowing out of the batteries during the
whole of the time the cavis in service, and found that the
mtegrated power divided Ly time came to 7:33 E. H. P, ; that is
to say, & motor taking from the batterics all day long 7:33 E. H.
P. will take from the batterics the same amount of power that is
actually taken under the intermittent work going on in the
running of a tram-car.  Of the 7°33 E. H. P. a good motor will
vield about 6% E. H. P.  Tuking the cfficiency of the batteries
at 6o per cent,, a figure by no means too low when we consider
the very irregular nature of the work done by these batteries
when in service, we find that the E. H. P. of the charging
dynamos required per car is about 12 E. H. P. The ratio
between the indicated power of the engine and the output of the
charging dynamo may be taken at 8o per cent,, so that we shall
have to provide engine-power at the rate of 15 1. H. I for
every car, provided the engines are worked for the same number
of hours that the cars are in service. If the engines are worked
for 1 longer time, say by night as well as by day, a correspond-
ing reduction in the total mdlC.ltcd power of the station can, of
course, be made.

Storage Battery Tram-Cars,

1
'l‘ﬁrming- Bnrking-l

—— Philadelphia.
ham. road, | ————--
|:sz\ll car.{l.arge car
Wergho of Car (it tons) . oov v veeee of — 3.275 2.500 3.620
. Motors gear (m tons) —_ 1.360 n8o 1.140
s batteries {in tons) , . 2850 | 2.400 1.770 2.450
passengers (1n tons) 3.300 | 3.600 2,230
lonl rollmg weight (in lons) 10.50 10,63 748 10.8t
Percentage of paying load.. Y 5 34 30 332
Numberofeells..,. voveiuianinss 96 90 84 116
Maximum current. .. Yottt _— 70 70 8o
Maximum energy at battery tcr-[ B
minals (E.H.P.) s J 19 4 23
A\cngo ene. y r° ttery ter- .
minals (E.H.B). ... ... . e f} 6 +8 54
Maximum cnerg) pcr 10 tons o l
relling weight (E,H,P.). oot 17.8 18.7 a3
Average energy per 10 1ons of . fie
rolling weight {(E.H.P)...... } — | 365 | 6ua 495

Returming now to the subject of the cost at which stored
power can be retuled by clectric  transmission to small
consumets, let us briefly glance at the rival system, namely, the
distnibution  of small parcels of lne power from a central
clectnic hight station.  One hears 1t often stated that the supply
of power, and not that of hght, must become the chief business
of such stations. The argument in support of this view is some-

what as follows . ‘I'he demand for light is very uncven, being
less tha a tenth of the capacity of the station for many hours
during the day, and rising very rapidly towards evening  Fhe
period of large demand comprises only a few hours, and during
that time the engines work, with great economy l)unm‘uw
remainder of the day the cconomy is less ; and, in fact, the
greater portion of the coal bill cost of attendance, and interest
on the capital outlay is chargeable to light running 1, therefore,
by the sale of power, we could keep the central station plant
ccononucally working during the whole of the day, the inerease
of the working expenses would be slight, but the increase of
revente would be very considerable.  “Uhis argument is perfectly
sound, but it has the rather serious defect that it will not
convince the very people from whom this large increase of
revenue is to be abtained ; for, let us sce what it means to the use
of power.  As you know, electric current is supplied from central
stations, at a clmq,c vauying from 4 4, to 8d., and even 1s. per
Board of Trade unit.  “The usual charge in London is about 7d

Now, suppose a small masufactuver, 1equiring only a few
horse-power, determines o discard his small steam or gas
engine, and put up an electro-motor, to be worked by curient
fio a central station, what will the power cost him > “This, of
course, depends on the time  that is, the number of Lours in
the year during which he requires power.  If he has a small
factory, in which work is steadily going on, day by day, you may
estimate that the powes will be req.ned during 300 hours per
annum,  [tis now very casy to calculate the annual cost of each
brake horse-power. Allowing £1 10s. per horse-power for
depreciation and interest on the motor, and £1 for petty stores,
we find that, at zd. per unit, the annual horse-power will be
accordingly altered, as shown in the table-

Potoer Dersved from a Central Stalion.

1
Cost of Board of 'l'r.ulc} d. l d. | o l d d, ! d Td, o
WM eee cenneevenen S 0 V2 | 3 ‘ 4 | s5toz7 8
Cost of annual I)r.ll\e‘ ' ' .
horst- pom‘r for 3.000 \ Ll L LV LY L 4L £
howrs. .‘ 12,9233 33.5 | 43.9 54-2164-s| 73 !8-54

It is clear, from this table, that the small user of power will
only use an clectromotor if he can get current at abount 33, per
unit, and, unless electric light companies can supply at this
price (which at the present time does not scem likely) there is
no pospect of supplying electric power to small factories want-
ing the power continuously. Another disadvantage is that the
demand for power mwust, in winter at any vate, overlap the
demand for light, thus requiring the erection of additional plant.
If, however, the power is only required intermittently, then the
clectromotar is by far the cheapest instrument for producing it,
not only as regards first cost, but also as regards working
expenses. There are many small trades in which power is
wanted only for a few hours during the day. If, for instance,
the actuil running time ot a lathe is two hours daily, then the
cost of the annual horse-vower with current at 7d. would only
be 413, a figure which cannot be touched by either steam or
gas.  There is the further advantage of having the power
always veady. Thereis noneed to get up steam, look to the
feed pump, open cylinder cocks, turn the engine over the centre,
and generally do the dozen little things which are required in
starting an engine, With a motor all that is required is to turn
on the switch when the power 1s wanted, and to turn it off again
when the job is done. For domestic purposes again, nothing
could be more handy and cconomical than eclectric power
supplied from a central station. [ have here a collection of
appliances, for the loan of which I have to thank the Keys
Electric Company, and I can show you how easy and convenient
it is to apply electric power to small domestic machinery.

I have in the present lecture dealt with what may be tenned
general questions of engincering pelicy rather than  with
technical details, and 1 :am afraid you will have found the finan
cial parts of the lecture rather a dry subject. The question of
cost 1s, however, of the utmost importance in enginecering work,
and it was, therefore, nccessary to give it some consideration
In the remaining two lectures 1 shall be able to turn to the more
mteresting parts o, wur subject, and bring before you some of
the scientific principles and technical details relating to the
clectne transmission of live power of long nd short distances

(7o be Continued.)
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DYNAMO ROOM TALKS.

I navie scen anstruments called  voltmeters
resistance as to materially change the potential difference of the
arcut on which they were wsed. Flis will be the case where
ti@supply of current o smali and the resstance of the nstru
mentlow.  The effect s aluay s present lo o more ot less Jdegre,
and when mahig sccurate dabutadorny Wets s tahen into account,
but m practice, wath die fall of potentid dug to the introduction
of the voitineter e vt oo tou aliht o Le noticed ot to be

of such Jow

of any appreaable value.

o where a

A good  dysane teat fur o volunete,
sethanonetes o5 0ot handy wath whidh its exact resistance may
be measuted, 3w connedt e series with the soltmeter an
oty 110wl g, i ihe lamp colurs the least m a dark
toun when i it wath the voltineter, the instcument is of too
luw sesistanct to be usad. T de not mean by this that an instiu
went shich aull swaad this ist bas sufficiently high resistance,
but | mean dha vne alind wdl not stand this should not be
wsed at all.

A voluncted o placed i cucwit i such a way that it abstracts
a ~nadi pottion of the cairent, so that the higher the resistance
ot the ol the smalles proportion of current will pass
thiogl e With avery dedicate, sensitive instrument only
sl puttion will be necessary (o muve the indicator hand.  1n
practae b should say that not mure than three to five wauts
should be alluned fin any voluneter vt ampere meter.

At anpare neter s an iusttument fur measuniny the wurrent,
atnd s placed in Gieuit onoseries, so that the entise carrent it
o3 desied to measuie passes through it. It will theiefore be
seadidy andestomd that it should not fura any  considerable
porien of the esistance of the dteuit. An ampere maltiphied
Ly « vult Guals une watt and it requires J46 watts 0 equal
one hoise ponet ot 33,000 fout pounds.

You will understand that a cusrent cannot pass through any
conductor withuut lusing a puitivn of its energy , Just as water
duning thuugh o papre luses sume of its energy by friction.  This
1wss 15 Casly ascertanad in hydiaulics , it is just as casily found
o the case of deatnaty. There is no perfect conductors of
clovnty. Thete ate no conductors over whidh a wurrent
passes but el offer sume resistance, and 1o vvercome this
1sisianee we must luse o puttion of vut clectraal energy.  We
wiust thercfure mmake the eistance of our ampere meter as low
s prussibley su that vut luss may be seduced to aminimum.  The
seastane of the ampere meter multiplied by the square of the
current flowng through it equals the number of watts lost. An
anunctet foi station use should be provided with a short vireuit
wy, pli, o1 switch, and occasionally it may be used to test the
wsttuments.  This is espedally needed where your load is
praactically constant, as in some stations having approximately
a dudinite number of lights on for a given time. Then the
switch nay be used to see that the pointer will always retumn to
the samc position.  On railroad dircuits, ammeters are usually
Lept busy and will not require this tes!.  .\n ammeter in Greunt
with cvery feeder will canable you to quickly locate grounds,
and an ammeter in circuit with the buss bars will show at all
times the total current going to ling, and it gives you a ready
means fut chedhing against feeder ammeters.  In this way any
deiangement of any of the mstrutients may be yuichly nouced.

Before leaving the subject of instruments, did you cver see a
steam guage on & boiler that did not have an o1l lamp, gas
flaine or incandescent lamp near i, so that the face of the gauge
was always plainly mn view ?  On the other hand, did you cver
sce an incandescent lamp properly placed in front of the instru-
ment, or on an clectric switchboard ?  In front and just above
cach instrument, secure a goose neck bracket, and let the lamp
drap down se that it will fall just in front of the instrument , now
set one of these anrror redections and place it an front of the
lamip 50 you miay be able to see the strument, withour being
blinded. A piece of un fuil pasted on one side of an ordwnary
lamp will answer.  Take the cluster of lamps off of your switch-
boand, where they have so admirably shaded your instruments,
and place thenin the goose-nedh holders before your wnstrument
and do not suick lamps around on top of your dynamo, where
they constantly shine i your cyes.  Drop them down from the
ceiling or put them on fixtures S to 10 inches above your cyes.

It is handy to have a lamp drop from the ceiling just above
cach dynasti su that s eatcasion coid may be conncatal nto

the socket.  When it is necessary to examine or clean a dynamn,
a famp may in this manner be used to examine evély portion of
the machine.

Safety catches, plugs, fuses, vt by the name of soft strips, i,
aie all the same. Tt is an attempt to provide a safety valve iwm
an clectric cirenite The device is a small insignificant thing, 1,
would be overlooked by a wasual obsenvet, and 1 am afraid dus
nut recene cnvugh attention from thuse whuse duty it is to luuk
after them.  Without discussing the question here as to whether
they are the we plus wltra for the purpose intended, we must
content ourselves with the fact that they are the most approved
safety guard we have ai the present time, and i onder o (e
fairly good o. reliable results from than, we must know sotuc-
thing about them and niust 1eeognize them ws une of the mos
essential factors to the operation of our plant.

I have just read @ recent buuk treating on the subject of ele.
(i plants, apparatus, cle, and how to take care of them, ana 1
find that it does not contain «t single teference to safety catches.
The author thought, probably, that they were so small and in-
significant that they did hot deserve attention. He evideny
belicves in oy things,” huwever, for he has a pictine i s
ook of every type of dynimu within the record of the Paian
Office. Our thoughts are fur thase who are suffiaenty well
formed to distinguish the vanivus o pes of dynamos, without tie
accessity of having che much warn electioty pes of them broula
nto requisitien here, and having us say like Blenhasn, * this s .
teapot.” 1 have my onn uleas abuut the best model and devices
to be used for safety catches, but * that is anuther story.”

A safety catch or fuse wire, as we find it in the market, s

simply an alloy of lead and tn, but of we are to believe the
makers, 1t i> compounded in sceret by« high priced man, who
discovered the art after many, many yeats of careful study, and
the secret is known only to the particular maker advertising the
ware.  But the truth of the raattes is, that this difficult problens
15 suhed in the fullowing simple manner by the supply houses .
The stockman discurers that his supply of the precious and iy
capensive metal is running low , he wiites out an order on svic
prominent metallurgist or metal man which 1eads as follows .
* . pounds assorted sues halfand-half wire soldes™ The
office boy then winds this soldet on small fancy tin spools wih
gaudy printed labels pasted on the end., itis graded by the use
of a ponnted table, the authur of which is not kavwn, and prob-
ably would be regatded less of e were, and a fusty wire guage,
it is then put on the shelf and is ready fur the unwary, at prices
300 to 500 per cent. above cost.

sSo much for the commercial aspect , now let us see what we
had better do wath this dehinguent.  The best supgestion 1 can
offer 15, do nut become one of the yictims.  How can it be avoud
ed: @widlicliyou. Dont you buy half-and bhalf solder nw
other alluy. Instead, select a metal man in whom you have
confidence, and neat month we will tell you how to procure
a fuse that you will find much more reliable than those o
which you have been aceustomed. Towee Bain in Eletrica,

Induslries.

PUBLICATIONS.

We have revavedt lum the Watavus Lagine Works Co., of Braotfor,
« catalogue and price Lst of thew Fictiun Grop Pulleys, containing refe
ences from a number of well known firms who have these pulleys in use.

The pullishers of the Muzelars Times, Toronto, have issued a very ncat
and uscful souvenir in the shape of avest pocket slate  The Vuretar
Times has reached the 23th year of its publication and has our best wishes for
n prolonged and increasingly useful carcer in the future,

The January Arena2 contains strong papers by Alfred Russ.l Wallace on
* Human Progress: Past and Future: Prof. A. N, Jannaris, Ph, D., of
the Lniversity of Lreeee, Athens, on - Mohammedan Mamage and Life .
Henry Weod, on Il LU anasuy of Law . La-Guov. Lionel A, Sheldon,
on  lwuwsana and the Levees ', D, e Watts, on Walt Whitman
Chas. Schiroder, o What o Buddhasn * 7 and several other able papers.
The Arema fully maintamns its brilliant repmiation and shoul! be in the
homes of all thoughtful people.

The Great Nonhwestaen Telegraph Co brought a suit against thr
Montreal Telegraph Co.. whose lines it Jeased in 1881, for a loss of $50,000
per vear alleged 1o have been sustained by reason of the competition from the
Canadian Pacific Telegraph Company over exclusively Montreal Telegraph
Company terntory, which 1t claimed it was the duty of the Mortreal Tele-
graph Lompany to prevent.  The Supreme Lourt at Ottawa has just given
its deciun, which s an favis of the Montrea Telegraph Company.
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STEAM BOILER FITTINGS.

SAVETY valves should be large enough to discharge all the
steam the buler can make without undue increase of pressure.
\Where pop safety valves are used, it is better to have two
smaller ones rather than one large one. A good arrangement
15 10 have one small pop valve and a larger valve of the ordinary
kind loaded by a lever and weight.  The large valve should be
toaded to open only when the small pop valve proved insufficient
to keep down the pressure. *

Safety valves should be tricd cvery day by slowly rising
them a little  from their seats. 1t is a good plan to iy them
occasionally by allowing the steam to raise them. If the valves
are found to be fast to their seats, stcam should be let down as
soun as possible and the valves opened and taken out and
cleaned and oiled. It 15 dangerous to attempt to relieve a valve
that is stuck very fast while the pressureis on. Cases have
occurred where the salve has suddenly left its seat and been
blown with such violence as to break its chest and kill the man
who was foolish enough to try to free it.

safety valves that leak are sometimes made tight by hanging a
<ham or a poker on the end of the lever.  This is a back woods
method of saving steam that has been the true ciuse of many
buler eaplosivns.  1f the safety valve cannot be made to fit its
seat and keep tight when shuwt, and open at the proper pressure,
there is something wrong with the valve.  Frequently it is
caused by the valve bemg made of teo thin metal, and when
the weight bears upon i, it yicki. and gets out of proper shape
The only remedy 1s to break it up and get a stronger one.

Sometimes picces of gt ot boiler scale will catch on the valve
seat when steam s blowing off and cut the metal. | In this case,
the valve and seat should be ground together with a little fine
emery powder and o, until a4 good bearing is again obtained.
Lare should be taken to finish the grinding in such a way as to
getall the powder worked out, and itis better to have the water
w the boiler hot when it is being done, so that the valve and its
scat may be as nearly as possible at the same temperature as
they will be when steam is up.

A SIMPLE METHOD OF LOCATING ARMATURE DEFECTS.
By Osuorx P. Loowmts,

ALL electricians are awate of the many tnials of searching for
an ammature “short circuit.” One method is to run the arma-
wre by the usual belting and eacite the field , then by observing
the heated parts some 1dea may be obtained where to commence
scarching for the trouble. It will be understood that the above
will only appiy to the short-circuiting of a few coils, for when
the whele, or nearly the whole, anmature is closed on itself by
the two adjacent wires touching, running in an excited field will
warm ali the wires and, of course, no locating is possible. To
add to the treuble, the machine must be belted up and run,
which takes time, and repeated trials become very annoying.

I will now describe a method, devised by. the writer, which at
umes has been very convenient. No arangement for belting
nced be made ; it 1s only necessary 1o fasten a monkey-wrench
to the nm of the pulley, o1, better still, a crank to the end of the
shaft. Now excite the ficlds and, to make the effects more
marked, connect the coils in parvallel as the excessive current
will only be used for 2 moment. \When this has been dene the
strongest man will scarcely be able to rotate the armature, and
.hen only with extreme slowness, except at one position.  When
this position has been found, mark the armmature at points in the
centre of the pole-picces A, B, as shown in the accompanying
diagram, and at both ends of the armature.

The explanation 1s that both halves of the armature oppose

one another at this position; but when not at these points a
continuous circuit 1s formed and the resultant magnetic effect is
enormous. As the *cross ™ will be found at onc of these four
marked pointg it becomes desirable to know @ which onc it is

most likely to be found. Experience has shown that itis nearly
always on the commutator end in the last half of the winding
where the wires pass down through the first half tenninals.  In
armatures where the windings are cqual, I suppose it would be
as liable to be at one point as at another.

With this method a defect can be found and remedied in a
few moments, for it has always been a simple matter to repair
1t when discovered. These results can be observed in a perfect
armature by connecting the opposite sections of the commutator.
\When only one coil is short-circuited, the magnetic effect is
much less and the points must be marked go* from the ones
shown, but these cases are few and are soon discovered in other
wiys. The above will be understood to apply 1o armatures of
the drum type with Siemens winding. N. Y. Klectrical
Engineer.

———

—

THE REW *“W. P.”” MOTOR.

Vis1TORS 1o the recent Street Railway Convention at Dattsburgh wall
recall a motor in the Thomson-Houston exhibits of apparatus called **\V ¥
and described as designed for narrow guage service.  [ts history will prove
partticularly interesting to the street milway fraternity.

Dunng the last spnng the Thomson-Houston company, at their works in
Lynn, began the development of a motor espechally designed for narrow
guage service.  As the machine grew, there were incorporated into it many
improvements suggested by experience with various types and the demands
of railway service, ‘The lessons of the preceding winter were particularly
kept in mind and appled.  The electrical parts of the new motor were so
carefully protected from mechamical ingury, snow and water, that the
machine took its namc from this feature and was called the ' \V P or
*waterproof.” ‘The single reduction motor {known generally as “S.R.G.")
that has been largely sold duning the current year is also practically water
proof, a scparate casing being used to protect the condition

When the W, P, went into service on narrow guage roads its many
improvements and 1ts excellence created, to an extent, a demand for it on
roads of standard guage. In response to this call a few machines were
sent out and their record has been so satisfactory that the company have
concluded to adopt and recommend the ** W. P, as one of their regular
single reduction motors {or general rilway service,

Among the railway companies that have tested the ** W, P.** motor is the
West End Company, of Boston, and it is a striking evidence of the confi-
dence which this motor has created that the Thonison-Houston company
have reccived an order for 500 of these machines in further equipment of
the West End system.  The machine ordered by the West End company
xrsf\cry conservatively rated at twenaty-five h. p.  The other standard size at

ifteen h. p.

The motor frame consists of two _castings of steel clamped together by
Lolts at the back and front, the asle brasses being held between the two
parts. ‘The armature bearings are cast in onc piece with the Jower half of
the frame, and arc provided with caps so that the limngs may be inspected
ot renewed without disturbing other parts of the machine. e lower half
is shaped somewhat like a bowl, rounding up from a plough-shaped
hottom, which will throw aside stones or other obstructions which may bhe
on the track. ‘The upper half meets the lower, except upon the armature
bearings, where holes are left for access to bearings and commutator and
for venulation. Only one field spool 1s used, which surrounds the armature
and upper pole picce, and is itself completely covered by the frame.

A remarkable feature of this machine is the fact that it 1s so proponioned
that at its normal load the solenoidal pull of .he field is sufficient to lift the
armature and relieve the bearings of the weight.  There will, therefore,
under ocdinary conditions be no tendency to hot bearings

The motor can be run n water up tothe axle in fact, can be left stand-
ing in it without damage ; and water dnpping on it from above is shed off
without gaiming the intenor of the motor. It will then be seen that the
armature, field spool, commutator and brushes are completely inclosed in
the frame.  The parts of the frame are hinged together at the axle end.
By removing four bolts, thercfore, the upper half may be swung upward, or
the lowet halt downward through a trap in the car floor or into a pit under
the track, as may be convenient. The armature or field spool may then be
casily removed.

Not only is the motor. as a whole, wosclad, but the armature is also
wrgnclad.  The core is a ring with ijccling 1ecth of 2 peculiar form.  The
coils arc wound between the teeth and held firmly in place by wooden
wedges.  No bindieg wire 35 used, and to replace a coil it is only necessary
to drive out a wedge and the coil can be rewound without disturbing the
rest of the winding.  The importance of this feature will be appreciated by
those who have had to repaur drum armatures.  The winding 1s continuous,
joints 1n the wire, where necessary, iure electrically welded, no solder what-
cver being used. This construction protects the ammature winding from
mechan:cal anjury as st is below the surface of the iron core.  Electrically,
a decided advantage is gained because the air gap can be made very smail.
This permits of comparatively few turns of wire being used to excite the
ficdd and consequent.y roquires but a short magnetic circuit.  Practically
all the metal in the machine is used in the magnetic circuit, thus making
the weight of both iron and copper small, while the efficiency of the motor
1s very hugh.  The brush holders arc mounted in a groove plancd in the
frame alongside of the armatuse bearing. By giving a quarter turntoa
handle on the brush holder, it may be taken from the motor to examine or
renew a brush.  The convenience of such an arrangement is obvious, as 1t
obwiates the necessity of reaching down into the motor and handling a
brush which possibly is hot. The armature shaft has been madce short and
heavy to avoid the possibility of spnnging, and is fitted with steed shells,
thus ensunng a proper bearing at all imes.  In case of wear from long use
or scoring from grit, these shells can be replaced.  The linings of the boxes
arc of punched sheet metal just thick enough to stand the wear required of
them, and when thrown away waste little metal.  The gears arcof steel and
arc run inacase filled with oil. This casc is split in halves and has a
hinged cover through which the gears may be inspected and oil introduced.
By loosening the nuts on two hinged bolts a scction of thic case can be
removed and the pinion on the armature shaft drawn off without taking
apart the gear case proper.  The small size of this motor permits two of
them 1o be mounted on a irack of five feet wheel base and three feet guage.

These motors have not only been thoroughly tested at the works of the
company. but have been in regular service on several roads, They have
proved themselves to be highly cfficient and able to stand the roughest
usage without injury.

The Canadian Elcctrical Associalion wanls your same on its
memberskhip roll, and your active co-operalion in behalf of the
seelfase and deaclopment of Canadian clectrical inter-sts
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EDITOIR'S ANNOUNCEMENTA.

Conarpondenie i invited upon all topns coming legitimatery within the scope of

this journal.

VOLUME 11,

THr Cananiax ELECTRICAL NEWSs celebrates its first
anmversary, It has successfully passed the critical period of
carly infancy, and hopes to continue its development, side by
side with the important interests which it secks to serve, through-
out many future years,

Thanks are hereby extended to every person who contribuied
in any degree to the success of the first year's effot. A con-
tinuance of theirsupport would be much appreciated, while those
who mav not have lent their assistance are invited to do sa in
the future,

It is gratifying to observe 1hat some subscribers are comply -
ing with the invitation to wsk questians. It is the privilege of
cvery subscriber to receive direct benefit to himself in this way,
as well s ta assist in making the paper increasingly valuable to
cvery reader.

Suggestions fiom subscnbers concenung means of making
the paper better serve the wants of its readers, will always be
welcomed and carefully considered. .

It has been thought desirable 10 make a change i the cover
€ the paper, which it 1s hoped will meet with the approval of
« s readers and display to better advantage the announcements
of advertisers.

With the kind assistance of ats readers, the ELuECTRICAL
NEWS will doubiless be able 10 agamn 1eport progress when it
reaches its sccond anniversany.

May 1802 bririg 1o all pruspenty.

A MEMBER of a promincent Toronta firm who wis recently
viating Canada after a residence of twelve years in England,
said the general use of telephone and clectric light n this
countrny was 1 revelation to him. There are, he said. more
teiephiones i use in Toronto than in London, England.

CAarirreN Place, Ont, ts the proud possessos of an * clecine
™ Her name w Miss Abbot.  If pubhished accounts of her
daings are 10 be relied on, her voltage s cnormious.  An angry
bull whirh rushed a0 her she s said to have hitetally taken by the
homs and tossed aside, notwithstinding his weight was 1,900
pounds The animal cvidently mustool Miss Abbot for the
ordinary kind of irl, and has probably not yet recovered from
his surprise.  The Canadian girl has long been noted for her
magnetism, and now that to this she has added clectric power,
she Lecomes simply irresistible,

Ta¥ Excouine Comnuttee of the Citizens Commattee, under
whose direction the members of the Natwonal Eleatne g
Association spent a4 week of huge enjoyment at the: Monueal
Convention in September, are nor yet qant of the responsibabinies
of office. The scttlement of accounts 15 now m order, aml
rumor has it that some of the bills iendesed aie regarded  wah
more than & arifle of astonishment. Fhis 5 not an unesuat
experience m connection with affiors of this hid. - A good e
would be to recognize only such expendisuies as were authonzed
by the Executive Committee.  If any gentlemen, acting in their
individual capacity, succeeded in winning widespread fame by
their  display of mincely  hospitality, they will no douln
consider it a privilege to pay the price of the honors out of their
own pockets, and be especially geateful for the privilege when
they consider how scldom opportamuies for achieving sudden
distinction preseat themsclves,

The office of the Secrctary of the Canadian Llecrical Assoca.
tion is at No. 14 Ring St. West, Toronto, to which addsress
applications for membership and all conmmunicatlions relating
1o the Association should be adidressed.

AN amusing episode vocurred e My, jusuf ¢ Fergusons comt
during a recent trial of an clectnd light case. It was probaviy
the first time that clecttionty has played any part m a Canadian
court of justice. After understanding that an “nstaliation
had nothing to do with the officers of a secret society, his honor
the judge set himself seriously to try and grasp the meaning of
the many and varied technical terms in which the votaries of the
<cience so much like to indulge. The word “voltage ™ caused a
stay of proceedings, while it was expliined 1o his satisfaction,
and so much thime was taken over it that he probably considered
that was all there was to it.  But the introduction of the 1est of
them one after another, such as “ohm,” “ampere,” “want”
“ potential,” “drop,” and so forth, was a perfect paralyzer. A
witness stated that a certain contract called for a seventeen
candie poner light. as that was considered 10 be the hght given
by a gas burner wvsing five feet of gas per hour. “What™
exclaimed his lordship, pointing to some extrt miscrable burners
n the court room, “a Torono gas jet cqual to seventeen
candles ! Never ! and a fine shade of contempt crossed his
expressive features as he looked at the witness over lis glasses,
which said as plain as words :  If you can do me up with vour
forcign languages and outlandish names, you can’t fool me with
any such varn as that.  Seveateen candles ! No, sir!!?

WILL clectricity as a souice of power ever supersede the use
of steam?® Yecars ago some enthusiastic experimenters confi-
dently predicted it would. At present it is being used instead
of steam in many pliaces, but the very clectricity which is thus
used is itself produced by steam engines. It is well known that
steam power can be moie economically produced in large quan-
titics, in one large cemtral engine house, than if divided up wio
a number of small plants. Using clectricity as 2 means of
carrying the power and distributing it in quantitics right at the
wachines whete it is needed, it is found that the power can be
more convenicntly aund cheaply applied. This has theappearance
of taking the place of steam, and in some of the daily papers nt
is so put that the onldinary reader is led to imagine that the
problem of the cconamical production of electric power has
been solved.  Over thirty years ago, Prof. Rankine, of Glusgow
University, wnting of the electro-magnetic engine, pointed out
that while it showed as an engine greater cfficiency than any
known fornm of heat engine, yet the cost of producing the
magnctic current was so great that a horse power produced by
zinc consumesd in a battery cost as much as 200 horse power
produced Ly a steam engine. He concluded than “ electro-
magnctic engines would never come into general usc except n
cases when the powes required s so small that the cost of
matenal consumed would be of no praciical imponance, and the
situation of the machinery to be drven such as to make it very
desimble to have a prime moves without a fumace.

AT intervals during the last three years the necessity of pro-
viding means of wmparting technical instruction 10 antisans has
occupied the attention of the City Council of Toronto. Oneach
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accasion the question, after having been to some eatent con
adered, was on vanous pretests *eferred back,  Su frequently
died 32 meet tus fate, that ats friends were almost ready 10 des
1t 15 therefore doubly graufymg to the friends of the
morement 1o observe that detimite action has at last been taken.
An appropnation of $6,000 for the purpose of founding a techni
c 1l school has been voted n Council, and a Board of Man
agement appomited, compusmg representatives of the  City
{ ouneil, the Arclntectueal Guld, the Trades and Labor Conncil,

the Association of Stationary Engimeers and the Manufacturing
meetest. 1 has wisely been deaided to estiblish at preseat but

ane school, o be located in the centre of the dity. The course
ol mstruction has not yet been outlined.  The selection of
aubjects to be taught 15 4 matter requinng the most careful
consderation, and  will, we trust, be approached with due
denberation and o proper knowledge of the iequirements
of the varous asses of students.  In view of the decadence
at the apprentceshsp system, it is from technical schools
the comung genendtion must receive instruction of an elemen
tary character pertaining to the various trades, o fact which
stoutd zive additional interest to the present movement.  Grati
fung  success attended the classes for technical in
sruction conducted for several years past in the city of
Montreal under the direction of the Coundil of Arts and
Manufactures of the Provinee of Quebee, and if equal inter
est 15 manfested, the success of the Taronto school will be
assured.,

l).lll.

has

The Canadian Llectrical ssoctation aims lo promole electys
cal mterests in cvery part of the Dominion, and to include in its
sucembership 1eprescutalties of those interests in all the provinees
lierefare, wherever tlus paragrapl meets your eye, please regard
it as an tnvitalion o become a member.

A cffort 1s bemg made by the Census Department at Ottawa
to obtam the necessary data for a special schedule for the elec
tncal mdustries of Lanada.  The nformation required will
meclude the name and location of each company, amount of
capital stock, date of ncorporation, number of cmploy &s, amount
of yearly wages, nuber of generitors, number of lights Garc and
mcandescenty, numbe: of motors, miles of wire, kind of motor
power, capacity of station i horse power, number of dwellings,
public buildings and busmess places for which light is supplied,
capacity of staton i lights, name of system used, and in the
case of clertne rafway  compames, number of miles of track
aperated and cus used.  The ascular of the Dominion Statisti
cian requesting companies to supply the abuve information,
expresses the opinton that * the mterests of a rapidly growing
mdustry will be promoted by the preparation of a special
schedule.®  In what way tlus result 1s to be achiesed, those rep-
resenuing the clectnical interests are not informed.  The state:
ment s made that all information guven is to be strictly confi
dential, and as the retums will be published as a whole, tne
wentitication of any  particular firm o company s impossible.
11 will, of course, be a mattes of nterest to know the eatent of
clectrical interests i Canada, and the sate of thar development,
but whether the pubhicatwn of these facts will be promotine of
the witerests of persons cngaged in clectnaal industries, we
have not the means of judging.  We presunice that the Govern
ment have m «iew some object not apparent from their circeular,
which to them justifies the wmportance of this step. It may be
the mformation required s to enable thens to judye shether or
not the present tanifi on imported electieal apparate . is suited
0 Canadian requirements. We can only speculate on this
head,  In any case we trast that the information sought to be
obtuned will be cheesfully supphed. Theie «an be nothing
pamed by withholding 2. We can only hope that wisc ase will
be made of it, and that if the resulk does not tend 10 advance the
progress of the clectrical industries of Canada, it will at least
not prove an obstacle in the way of progress. In connection
with this subject it may be stated that the reports of the
cleane hight anspedtors of the Canadian Fire Underwriters'
Assouiation show that there are now in use 3,500 miles of clec
rical circuits 3 oo dynamos ; 200 motors 3 and that 12,000 arc
lights and 33.000 incandescent lights are burning nightly in
Uniano. There arc in operation in Toronto clectric motors
representing i capacity of 300 horse power.

Tue fact was recently mentioned in this paper that the City
Council of Toronto had appoeinted the acting City Engincer and
a provingisl land surveyor a delegation to visit Umited Siates
cities and the street railway convention at Pittsburgh and w0
report on the best motive power to be adopted in the operation
of the Toronto street railway by clectricity.  The gentlemen, as
previously stwed, were not qualified by previous education or
experience to estimate the merits of the various systems of elee-
tric street car propulsion, and form thercon theh own opinions.
Notwithstanding this fact, however, we are free to say that their
report recommending the adoption of the overhead trolley system
as the only one which can at present be depended on to give
satisfactory results, is entirely justificd by the circumstances.
The iformation contained in the report might casily hwe been
sccured with the expenditure of a dollar or two for postage.
Having secured it by the most costly method, it might reason
ably be supposed that the aldermen would attach the greater
value to it.  ‘The report was considered and approved by the
Board of Works and Esecutise Connittee, and its acceptance
1ccommended to the Council.  There its adoption was met by a
protest from a company engaged in the manufactuie of storage
batteries, who wanted consideration of the question deferred for
a peniod of three months to give them the opportunity of mitking
a practical demonstration of the superiority of their sysicm
This 15.the same company which took eaception i year ago to
some remarks in the ELECTRICAL NEWS concerning the merits
of storage batteries for street railway work.  They claimed that
their battery was made on a new principle and that in its con-
struction the objections commonly urged against storage bat
tenes had been overcome. In order that these claims might be
established, we offered to provide all the facilities necessary for
@ sixty days test of fifty plates, but were unable to induce the
company to submit their apparnutus to the test. Our offer to
publish the results in full without charge, proved not to be a
sufficient inducement to them to accede to our request  They
stated that in March o1 April they would equip a street car, and
on the tracks of the old Toronto strect railway company waould
publicly demonstrate the practical utility of their system. It is
to be regretied that March will soon have come the second time
without witnessing the fulfiliment of this promise. The statement
was likewise made that the company would at the Montreal
clectrical convention give a practical demonstration of the
adaptability of their system to street railway work.  This promise
also failed of fulfilment.  In view of these facts the request which
the company hasve preferred to the Toronto City Council deserves
no consideration unless in the light of an attempt to obtain
cheap advertising at the expense of a great public improvement
By reason of the representations of the company in question, and
of certaun aldermen regarding the undesirability of the trolley
system, and on account of a provision in the agreement between
the Council and the street railway company, that the compiny
after having adopted a system, should not be required to change
the same for a period of thirty years, the Council saw fit 10 refer
back the repoit of the “eaperts ™ for further consideration. The
provision referred to in the agreement may not be awise one from
the oty’s standpoint, but the agrecment having been ratified, it
is now rather late in the «day to seck to have it altered.  Certauin
1t 1s that the company would not have been willing at any stage
of the ncgotiations to agree to change its system whenever
required by the city to do so, without askjng fiom the city in
return much more liberat terms than those under which it has
agreed 10 operate the road.  If the city decides that it will not
adopt the trolley systeny, it may have to wait a consideruble time
for somcthing better, and if it wants the right 10 compel the
company to change its system when it may be thought desimble
that «t should do so, the rc-opening of the whole question with
attendant delay and perhaps litigation, is likely to be the price
which must be paid.

NEW YEAR GREETING.

Mz. R. A. Lyvoxns, London, Ont., writes ta the Nrws as
follows : “ Enclosed find $t. The NEWS 1s very teresting
and nstructive. 1 wish it success, and trust it will receive the
support it so justly deserves.”

Frank 1.and Wm, K. L. Tinning, of Totonto, have been granted a
patent on a telephone receiver.
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CANADIAN ELECTRICAL ASSOCIATION.

ARE you a member of the above Association? 1f not, why
not? Have you received a copy of the constitution and by-
laws and form of application? 1f not. write to the Sceretary,
mentioning the fact, and he will be pleased to forward the same
toyou, Address, C, H. Mortimer, Secretary Canadian Electrical
Association, oflice of the ELECTRICAL NEWS, 14 King street
west, Toronto.

The Association has a carcer of uscfulness before it, and
should receive the hearty support of every person interested in
the progress qnd welfare of the clectrical industries of the
country.

The membership is divided into two classes so as to enable
students and those interested but not actively engaged in
clectrical work to receive the benefit of attending meetings
of the Associ:tion and of receiving copics of the proceedings of
such mectings on payment of the modest fee of $2 pre year.

Fhose who are actively engaged in electrical enterprises
would find it to be to their advantage to become active members.
By duing so, they wonld be brought into contact with others m
1he same pursuit, and by compiring notes, would derive much
viluable instruction.

The electrical mdustry has attuned 10 its present unportance
within a very brief period. There bas been a great deal to
learn, little time 10 which to learn u, and few 1o whom to go for
instruction.

There is much valuable informatun relating to the successful
management of electric apparatus with which the owners and
operators of such appiratus m Canada require to become
acquainted.

In the Asseciation are men who have witnessed the develop-
ment of the industry from its carliest infancy in this country,
who have been face to face with most of the difficulties, and
whose experience, as has already been said, would be most help-
ful and valuable to every incoming member.

With the growth of the industry comes the need for organiza-
tion on the part of those engaged in it for the purpose of pro-
tecting its nterests agamst legistauon of an unfavorable char-
acter. In this direction the Association is likely to prove, as
the National Association of the United States has proved, of
great advantaye to its members.

We are pleased with the interest which has thus far been
shown n the movement, but would like to awaken the enthusiasm
of many others,

The travelling representative of a Toronto supply company
called on the Sccretary a few days ago and got copies of the
constitution and by laws that he might make an cffort 1o secure
Representatives of other com-
panies are requested to follow this worthy example, not forgetting

members for the Association.

at the same time t0 have their own names carolled.

The Exccutive Committee will meet shortly, when steps will
be taken to extend in every possible way the interests and
wmfluence ot the Association, and inake provision for a pleasant
and profitable time in connection with the first annual mecting
10 be held m June in the Lty of Hamilion.

Forward wmmediately your apphication for membership, and
take a hand in wdvancing the interests of the Association in
conjunction with your own.

Do you pnd that ownng to compelition the capital and brains
you kave snvested in the clectrical business are not as profit-
able as they ought to he?  Then yosus should become a member of
ke Canadian Elecirical Association, when, in conpsnclion with
yoiet felloze-members, you would be 1n a positron to svork unstedly

Jar the fmprovement of presemt conditions.

A CONVENIENT DIAGRAM FOR ENGINEERS,
By H. F. Coor, .

I 1AvF been asked many times by engineers some plun,
simple way of determining the position of the valve, the different
points of stroke, ete., and for those who are not familiar with the
Zuener diagram, winch 1 consider one of the best, I will give
below a simple way of telling the position of the valve at any
point of the stroke. Any engineer with ordinary intelligence
shoukl be able to understind this with very little explanation,
Firsy, lay out the valve seat on any scale ; that is, a section of
the seat.  Place the valve in the position you wish it at the
beginning of the streke, orin
other words, with the desired
amount of lead. Now, lay
off the length of the stroke
of the engine on the same
scale by drawing the steam
and exhaust lines down from

N\
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é " i% 7 valve seat, a distance equal
% ? p 1o the length of the stroke of
% i the engine.  Then at'the end
é ;;§§ ;’ of the stroke draw the valve
% | %! seat, and draw the valve on
7 éi this seat in the position it

should be in when the piston
is at the other end of the
stroke ; or, as stated before,
place the valve with the
desited amount of lead from
this end of the stroke, it now
having its opening or lead on
the opposite port, as shown
in the illustration.  Now,
draw an cllipse on a piece of
. cardboard, making the length
\\\\ \ of it equal to the stroke of
‘ \\“\\\\\\\\ the engine, and its breadth

cequal to the travel of the
valve.  Draw the line through it lengthwise and cut the ellipse
out of the card, being careful to make it as accurate as possible
Now, place one end of the cllipse with its centre line at the edge
of the valve as shown in the cut, and the other end at the
position of the edge of the valve at the other end of the stroke,
Draw the cllipse in this position and this will be the line the
valve travels in the forward and backward stroke.

You can space off the stroke of the engine in inches, and from
any number of inches on the end of the stroke, you can find the
position of the edge of valve on ellipse line.

If you daw the same ellipse from edge to edge on the
exhaust port you can get the opening of exhanst the same way.

1 think that upon referring to the illustration it will be plain
cnough, and this explanation sufficient for any engincer after
knowinyg the stroke of his cngine, the travel of his valve and
dimensions of seat, to lay out a diagram of his valve in this way.
Of conrse, the angularity, of the connection rod will make some
ditference, but this is not taking that in consideration, and will
do for nearly all practical purposcs. - Scientific Machinist.
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"I'he Toronto Incandescent Electric Light Coampany (limited) announce
1hat a cash discount of 20 per cent. will beallowed on all accountsrendered
for incandescent clectric light after January 3.

It is proposed to adopt the trolley system for a new line of electric raulway
10 be constructed from the Bonaventure depo: to St. Cunegonde and St
Henn, in the aity of Montreal.  Eight motor cars and about twelve trailers
will be required.

A movement 1s on foot with the object of bringing about the amalgama.
uon of the New Brunswick Electric Light Company, of St John, N, B.,
with the Gas Company or the Eastern Company.  The business to be done
will not warrant the existence of three companies. A gentleman who was
in St John recently expresses the belief that the Gas Company will secure
controt of the New Brunswick Ca. .

M7, Thos. Littlehales, nf Hamilton, bas been granted a patent for a pro-
cess of making a heating and illuminatng gas by the chie{ agency of pure
or pracucally pure oxygen, in a simplificd form, wherein the stream of
oxygen itselfl generates the heat for continuous gas making, and forms a
portion of the body or bulk of the gas itsclf, and at the same time generates
sufficient continuous heat 10 decompose steam, the products of which also
enters into and forms a portion of the body or bulk of the gas. or in other
wonds, using a gas o make a gas.
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SAFETY VALVES-THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.
BY \WILLIAM BARNET LB VAN

(Continued from Decemder nunber. )

Tur experiments were made by David Rowan, with steam pressimes from
5to 45 pounds. The object was 1o ascertain the inciease of pressure wn o
boiler when all the steam mised was allowed to pass away by the safety
valves, unassisted at the different pressures.  The following is the table of
results

523 .
Bz 8] Stam | Percentage : Weight of
£:2 S| Pressure | of Increase V(-:l‘{::‘:{\ . Steam
g2 3| roseto, in| of steam I;lch‘s in pounds
§ 25| Pounds.o Pressure * | Discharged
%
5 13 160 0.335 gggs
10 19 90 0.355 3
15 25 66 o.18 2,68
20 30 50 0.16 2,676
as 36 44 0.1425 : 2.7
30 40 h 0.1262 2.58
35 44 23.7 o.1125 2,466
40 48y 21 0.103 2.437
5] 52 | 155 | ooy i 2

\ith tlat-faced valves, according to the English Board of ‘I'ade rule, half
of wne square inch of area per foot of fire grate -
3P4 .

U'lie weight of steam 0=
aD

But the valve sits being bevel to an angle of 45
3P4
2.8D

The guides, or wings, of the valve would reduce the clear opening by full
ove ninth, for which no allowance has been made in the above.

lames Brownlee, one of the commiittee of the Institution of Enginecers and
Stup Builders, in Scotland, in his experiments on safety-valve openings,
found that with & square-edged entrance, the flow of steam was reduced
from 12 10 13 percent.  The safety valve, as generally made, cancot be
considered as presenting a much better entrance to the steam than 2 square
edged orifice.  In making this 14 per cent. allowance, the weightin pounds
of steam discharged per minute per square inch of opening, with square-
edged entrance, cotresponds with very nearly three-fourths of the absolute
pressure in the boiler, as long as that pressure is not less than 25.37 pounds,
Examples of this are shown in the following table:

Weighi of steam discharged per nunute per square foot

W= of fire grate.

\Vcighl dis- Weight dis-
Absolute jcharged per sq, ch':;lgcd ser | ‘Three-fourths
'l,’ ress:rc ‘2 "'_93]023"2“" minglc w‘i)fh of absolute
%q‘:xl.l:l:'c sml:("! :t:tn:)ccn pcc:r square-cdged Pressure.
: e Rridvid onfice,
minute.
Pyag we 7012 ¥o+15
25.37 22,81 19.6 19
0 ' 28.84 23 22.5
! 30 } 35.48 305 3
13 39.7 342 33.8
%o 44-06 379 ) 37:5
52.59 452 45
70 61.07 52.5 52.5
75 65.30 56.1 36.2
% 7794} & 67.5
100 86.34 743 75

The area of opening requisite to the discharge of any given constang
weight of steam, it will be observed, is very nearly in the inverse mtio of the
pressure.  Thus, while 3 square inches of opening, with squarc.edged en.
wrance, will ischarge 3% 23=69 pounds weight of 30 pounds pressure per
nunute, 1 square inch of opening will discharge 67 pounds per minute of
9o pounds pressurc of steam. .

The quantity of heat, however, requisite to generate (from water at 106°)
67 pounds weight of steam, at go pounds pressure, is only t per cent. less
than is required to evaporate 69 pounds at 30 pounds pressure.  The boiler
which will generate 69 pounds of steam per minute at 30 pounds, cannot.
therefore, possibly generate ore than 67.7 pounds at a pressure of go
pounds ; but many experiments on record seem to indicate that the deficiency
at the higher pressurc is more than fen per cent.

in ordinary marine practice there is not often more than 20 pounds of
coal consumied per hour per square foot of fire grate.  Under these condi-
tions, the arca of the opemng  requusite to discharge all the steam a boiler |
can generate, corresponds to four times the square feet of fire geate, divided

by the alisolute pressure (p+13). .
131G
or A=
2+15
Rule. 151, Multiply the square feet of the fire grate by the number 4

2d. To the steam pressure add the number 13,
3d. Divide the first by the second, and the quotient will be the
area m square inches.

The English Board of Tradc allowance 1s hulf of one square inch area of
sifety valve for cach square foot of fire grate. Hence, the 1ift of vulve s
proportional 10 the diameter, and, inverselyasthe pressure.  Fora discharge
of 3 pounds per minute per square foor of fire grate, the requisite Jift in

muhes s tasee the diamater of a flat facedi sabse, divided by the absolute
pressure. ‘This, however, does not apply 1o pressures less than 25 pounds
tro poumls per gauge, plus 13).

Take, for exiuple, asafety valve 3 inches m dinmeter . 19,6 square
wnches m arex, which corresponds to 2 « 19.6= 36.2 squrre feet of fire gaate,
which would evaporate 39.2  3=117.6 pounds of water per nunute.  'hen,
since the area A in square nches requisite to discharge any weight o m
pounds of ste;un per nunute at the pressure p4 1§, 15

q 0

Nia e

3lp+15)
We woulil have, by taking the pressure p=4s, and the weight 20~ 117.6,
the anca
34X 117.0

& =2,61 square inches

3(45415)
which corresponds to the opening of a flat-taced valve, § inches in diameter,
when lifting.

2xg
Lift A= ——2=0.1667
6o

I'he circumference of a 3-inch valve being 15.7 1nches, and 15.07 x 0.1607
=2.61 square inches of opening, as stated,
When the angle of sit of the valve is 3357, the lift required in inches s
28D

P41

When a boiler is regularly fired, and all the steam generated discharged
through an ordinary safety valve, under 2 succession of different pressures,
the hift of valve, muliiplicd by these absolute pressures, should be a constant
quantity, provided the same quantity of heat is constantly entering the
boiler, and provided, atlso, that the absolute pressure in the boiler, or the
pipe below the valve, is not less than 1.726 times the absolute pressure of
the steam in the chamber above the valve,  Inactual experiment a deficiency
is generally manifested at the higher pressures.  Hence, the suspicion of
some considerable loss of heat at the higher temperatures. 1t has been
suggested that this might be accounted for by the low pressure steam
carn.af water along with it—retarding its motion-—and thereby requiring 2
larger opening ¢ but this would only aggravate the case, since the same
opeming would pernut of a much larger quantity of 4eat beng discharged
from the boiler with wet than with dry steam.  This phenomenon may e
suggested as one worthy of further investigation,

According to the Prussian law, and allowing 36 square feet of heatng
surface per square foot of fire grate, the arca A of safety vadve is

36 G

P15

A valve of (his size, when full open, is capable of carrying away nine
times the quantity of steam generated at the pressure g+ 13, and therefore
will, at the designated pressure p+13, be able to discharge all the steam by
lifting 1-36 part of its diauneter.

At absolute pressure of {37+ 135) 72 pounds, the Bruish and Prussian
laws prescnbe preciscly the same area of valve.  Take, for cxample, 20.36
square fect of fire grate, which requires, by British rule, a valve 10,18 square
inches in area, equal to 3.6 inches diameter, and which, if flat-faced, would,
at q pressure of 72 pounds, require to lift

2%X3.6

Lift A=

=1-10 of an inch

72
‘Then, by the Prussian rule, the area of valve is, for 20.36 square feet of
gritc and 72 pounds absolute pressure,

36x20.36

=10.18 square mches,
72
cqual to 3.6 inches diameter: and the requisite 1ift 1s (diamcter 3.6) as
before:
3. 5
Ah==—-=21-16 of an inch.

rY

&)

‘The circumfercnce of this valve being 11.31 inches, would (if tlat-faced),
by lifting s=1-10 of an inch, give a clear opening of 1.131 square inches.
which would, at 72 pounds absolute pressure, discharge ¥ x72x 1a31=
61.07 pounds of steam per minute, and which corresponds to 3 pounds per
square foot of firc grate—as 20.36 X 3=61.08.

At ubsolute pressures of 36 pounds, the Prussian law prescnbes doublc,
and at 144 pounds caly half the area of the British,

At all pressures above t.726 atmospheres, the arca of valve, when fuil
open, by Prussian rule, is dine times that requisite to discharge all the
steam generated, while by the British rule it is four and a half times at 36
pounds pressure, and cighteen times more than s required at 144 poands
absolute pressure ; and this is after allowing for an cvaporation of 3 pounds
of water per minute per square foot of fire grrate, which is considerably mone
than 15 usually realized in marine practice.

Bcfore the ordinary valves rise and give sufficient opening, the pressurc of
steam frequently greatly exceeds the load under which the valve begins to
nse.  Hence the requirement of Jarge arcas.  With a properly constructed
valve, however, such as many now n use, which nse one fourth of thair
diamcter by an increnient of 1 10 3 pounds above the load, there is no
necessity for the area baing much (if any) more than one-ninth of that pre
<cnbed by the Prussian rule.

46

F Al
The vaives hew referned to are so very small that the stems, or wiugs,

Say, area A = plus the aren of wings of valves
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occupy a considerable propurtion of the area, and must, i the abuve

cquation, be allowed for.  Fhese small valves give much more prempt reliel

1o the boiler, and never permit the pressure to rise much beyond the load.
PRIZE FOR SAFR'LY VALVE COMPKTITION,

The editor of the Nastical Magusine, London, England, in March, 1872,
offered o rewand of £10u ($sou) fur the best 3 inch spring safety valve suit
able for igh pressure marioe boders.  There were five safety valves entered
for il “The boiler upon which they were all tested, under the conditions
of the (rial, was 33 fect long, 7 fect 2 inches in diameter, of the Lancashire

G 19.~THE RUCHIORD SAFETY VALVE,
type, havng two internal flues about 32 inches diameter each, nside, n
which the fire grate was placed, as in marine boilers . the total arca of grate
surface was about 30 square feet.

‘The Rochlord safety valve (Fig. 19} was awarded the prize. 1t will be
scen that it bas a projecting Hp A, and the spring is enclosed m a case B,
which can be filled with oil, if desired. for the preservation of the spring,

The editor, commenting on the trials, says, notwithstanding its absence
of novelty, it would appear that an ordinary simple valve, well made, with
true and narrow seating, and Jong feathered wings, moving frecly in a long,
truly-bored guide, meets the practical requirements so far as the valve and
its seting are concerned,

For the loading of a spnng valve, it wonld appear that a hght, direct
spring. with great range of clasticity, no friction, and a minimum amount
of incrua, are the best means,  These essential and sufficient conditions
unply no novelty, and no delusive ingenuity.

In the trials, the valves were sct to blow at 6o pounds per square inch,
and the result was in favor of the Rochford safety valve.  The umipires say,
in thew geaeral remarks — ** \We could not raise steam above 633 pounds

SR
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FiG. 20. - Tt VENA CONTRACTA SAFKTY VALVE.
pressure by this valve,  Reduced boiler pressure ; stopped blowing off at 6o
pounds exactly.”

»

Onc of the umpnres semarked that he thought the Board of Frade were
nght enough 1n ot adopung any of the spring satety valves yet put forwand:
but he could not agree i any condemmation of the spnng principle, though
hie did not himsell, as at present minded, like it ag well as the dead weight ;
and he addad, that f & more reasonable area of valve were asked than half
an inch to the square foot, it would be hard (winle lock-up valves areasked)
to beat the old dead-weight system. 1 he steam that 1s wasted 1n rolling,
is, he said, nothing to that wasted in the continuat leakage, rothng or quiet,
from the huge valves which he appears to think are reqtared by the Board
of Trade.

1t would appear, from the remarks of this wmpire, that efficient, sah,
dead-weight safety valves are required, rather than ordinary valves spring.
loaded,

‘Fhie results of these trials seem to confirm the convictions of the arlura.
tors that a safcty valve can hardly be too simple and direct in its action and
arrangement,

During the year 1874, the Glasgow engineers apponted a commmmtes 1o
investigate the subject of safety valves,  In January, 1875, they came wan
agreenient on certain recommendations. A diflerence of opimon on 3
certain ** pop ™ valve had delayed an enrlier acquiescence.

‘The editor of the Nautical Magazine, secing that his efforts in 1872.04
were attended with very successful results i calling inte existence and
competition many useful safety valves, und secing that by the exertions of
the Board of Trade officers very much useful information and uccurate
knowledge has since been disseminated and fully confirmed by the expen.
ments afterwards made by the Glasgow engineers, and e sewhere, it hus
occurred to the present editor that he may be successful in calling forth
further latent talent, and stimulating mvention, by offening a further prie,

Eight safety valves entered for the editor’s prize of £100 ($500), and rig.
20 shows the sufety valve, Vena Contracta, for which the prize has txen
awarded. Owing to the sad death of the secretary of the Comumttee of
Umpires, the details of the test cannot he given, but the following detals
concerning the performance of the successful valves are stated .

Conditions of the Test.

Diagram of valve in inches.......o.....
Diagram of waste pipe in iuches
Aren of fire grate in square feet.....oovviieeen e iieeens. oo, 13
Rate of combustion per square foot of grate per hour in pountls 2o
Rate of evaporation per pound of coal. ... ....eo-... .73
Temperature of feed water (constant) in degrees, . ............100
‘Temperature of waste gases in smoke boX, ..coviivenioe....670
Steam pressure nt which the valve was loaded, in pounds.. ... 4
Steam pressure in waste pipe 4 teet above the valve, in pounds 3
Duration of test, in hours....coevevins civnniicocimianeaas 1

The whole of the steam generated had to pass through the valve, and the
following is the result . One gauge, showing 6o pounds per square inch,
the valve went off.  The gauge nstantly started to go gradually back to
59.4 pounds, when the valve closed tight, the time occupied being 13
seconds, and the mean difference between the greatest and least stewm
pressure being 0.6 of a pound {there being noaccumutation whatever). The
valve repeated this cycle of operation, during the hour’s test, with unvarying
regularity of pressurc and time. The time was taken simultancously by alt
the arbitrators from a 15-nch diameter dial clock, fixed on the wall, having
a second hand moving around its periphery, and they were unanimous .n
awanding the prize 1o Vena Contracta, which has since been claimed as the
valve of Thomas Adams, of Manchester.

A trial of safety valves was also made in 1874, before the chiefsurveyor of
the Board of Trade and the chief of the Marine Department, of England,
1o test the proper area 1o relieve boiler pressure.  The first trial was on a
marine tubular boiler of the following dimensions: Diameter, g feet ¢
inches ; length, 19 fect 3 inches, with four furnaces 7 fect 3 inches long by 2
{eetz10} inches in diameter, with a total grate surface of 75 square fect,
and-2,300 square feet of heating surface.

‘This boiler was fitted with two ordinary safety valves, 5 inches in diam
eter, having 2 total arca of about 39 square inches, and loaded to 6o pounds
per square inch pressure by direct weight—in theaggregate 2,340 pounds

Animpreved valve was placed on this boiler, having a diamcter of 24
inches, with an area under four inches, and loaded by direct weight to 30
pounds per square inch.  The total weight on this valve was under 200
pounds, and the valve relicved the boiler ofall the steam that could be gen
crated, as the following will show : At the commencement of the trial the
height of the water was ginches in the gauge glass, the pressure of steam
was 48 pounds, the fires very strong, and foreed in a stmilar mannes w
steaming at full speed.  When the steam had risen to 50 pounds, the valve
began to rise and steam to eseape , three munutes after the pressure was st
pounds, and the valve was full opecn—namely g~26 of aninch.  After another
pesiod of two nunutes, the height of the water «n the glass was 34 inches,
and the pres.ure of steam 523 pounds , after anuther perivd of five aunute,
the height of the water was 2 inches in the glass, and the pressure of the
steam 36 pounds per square inch; after ancther period of five minutes, the
height of the water was onc inch in the gliss, and the pressure of steam still
at 56 pounds, aftes anothes pentodd of one minute, the engines having been
moved, the pressure was rerduced to §1 pounds, and the valve began o close.
and as the ship was obliged to move, the steam was let into the engines.
when at 49} pounds the valve closed, The fires were forced during the
whole period of the trial with the ooiler feeds, and all connections shut off
the water was steady in the glass gauge, and no water escaping by the waste
steam pipe.

The next experiment was on the same boilers with the ordinary valves,
being tvo of five inches dlameter each, equaling a total area of 39.26 square

3
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wches, toaded by dead werglits of 2,355 pounds to a pressure uf 60 pountds
per square inch, The steam 1ose until these valves bregan to bluw at 6o
ponnds ; the fires were then foreed, 1o get as much steam as possible, and
atthe endd of 12 minutes (at which time the engines commenced to move
again) the steam hiad nisen to 68 pounds.

trom the above two expeniments, it would appeat that a 25 -inch svabve i
hardly large enough to dischiarge all the steam that thes large boiler was
apible of geaerting, at & pressure of 50 pounds, but at 6o pounds it
possibly would, for, during the last five minutes, the fires were, if anythng,
better than at first, and the steam remalned at so pounds for five minules.
Ihie small range of pressure between that at which the valve lifted full open,
and that ut which it closed altogether, is worthy of remack.

A\ further trial of the same 2% -inch valve was made on another marine
wbular boiler, 312 feet 6 inches in diameter, 10 feet 3 inches in lengih, with
three furnaces 63 fect long by 34 Inches in diameter, having a tetal grate
surface of 463 square feet, This boiler was fitted with two ordinary safety
vahes of 373 inches in diameter each, having a total area of about 23)
square mches, and loaded to 70 pounds pressure by levers and weights.

1he mmproved valve was loaded, by direet weights, to 6o pounds per
square inch, and relieved the boiler, as the following table will shaw .

Pressure in

LI pounds.
Trinl commenced. ..o iveiiines 2,35
Valve began to lift.. . .......... 2.37 583
2138 50
Vahe blowing frecly 2.40 60
Full open 2.45 61
2 %0 62
2.53 62
2.30 63

‘e fires were in proper osder during the wial. clear steam and no water
e aping from the waste steam pipe ; but the height of the water was not
taken on this trial. as it was not steady in the glass, doubtless caused by the
boiler having been filled with dirty water from the dock.  The lift of the
valve during this trial was regulated to 716 of an inch, previously to the
commencement of the trial, It will be observed that, on the previous trial,
the tift was regulated 10 0-16 of an inch.

A third tnal, on the sanws boiler, at a reduced p essure of so pounds. was
made to testits rising and falling propertics, when it was found that the
valve hiad risen to the regulated lift of 7-16, at 2 pressure of 52 pounds,
and when the pressure was reduced to 4737 pounds the valve had ¢losed

e trials were witnessed by Mz, “Fraill, chief surveyor to the Board of
Trade, and My, Bisset, assistant principal surveyor for Liverpool,

‘The editor of the Mautical Magazine says that the trials of safety valves
for the prize of $300, show conclusively that i long spring, which 1s nobody's
patent, 1s the best sort of spring if a spring is to be used at all; and the
trials of the improved safety valve, as before stated, go far towards proving
that ausingle 2 -inch safety valve is alimost sufficieut, when properly con-
structed, to relieve a1 hundred horse power boiler of four, furnaces, with hard
finng. ‘The valve may be loaded with anybody’s spring, or with dead
weights, as the faney of the ship-owner may elect.  We cannot, of coune,
expect the Board of “I'rade to allow at ence a solitary 213{-inch valve to take
the place of two S-inch vilves on a large marine boiler, s such:( proceeding
would be in dircet violation of established engineering practice; but we
venture to suggest to ship-owners that they might reasonably ask the Board
to allow, by way of experiment. f200 2} -inch improved valves on boilers of
100 horse power and upwards, in onder that the eaperiments we have been
at the pains to witness and record may ke repeated and verified,

From the exanunation of the improved valve: (Sawson and Parker’s). and
the results of the trials, it would appear that this valve has done its work
sufficiently well to warrant us i expressing 2 belief that two valves would
be ample to relieve a boiler of 100 horse power.  We should remark, that
tlus vatve bas no rubbing or bearing surfaces beyond what is necessary for o
common valve, and appeats 10 be as sumple, and as easily kept in repa, as
avahve of the common kind of the same diameter, and certainly much easier
than the 6 or 8-inch conmmon safety valves now in uscon some high pressure
boilers. ¢

If thiy improved valve can—as we say it can-=do the whole work with
such a remckably-dimimshed aven, then it 15 doubtful whether dead weights
will not bie better than springs.

SAPETV.VALVE 11ETS.
1he height of the hift of a safety-valve governs the diameter of the valve.

To find the lift, we must know the weight of stcam (water) in pounds which
will cscape through an oafice in the boiler having an arca of ore square
wch. This in ondinary practice, is very nearly fifty tinies the pressure of
the s'camy measured from the absolute zesv pressure.  The area of opening,
. ihercfore, for any boier must be, 1 square 1nches, the waght of water
cvaporated per hour as a maxunum, dwided by fifty tunes the atsolute
pressure, .

The absolute steam pressure above vacuum is the sicam pressure as shown
ty & steam gauge, plus {+} the pressure of the atmosphere, which 1s on an
average 15 pounds (14.7 pounds exact) pes square inch.  The formula will

be as follows @
by,

A= -

50(p+13)
Where A =the effective area of ontlet.
p=stcam pressure as shown on st ganuge,
tbs, = pounds of water {(maximum) cvaporated per hour.
15=pounds average aumospheric pressure,

Kule. 1t To the steam gauge pressurc add 15, maltiply this sum by

2d. Davide the number of pounda of watar cvaporated g hout by the
product of the first, and the quotient will be the effectine arca (LX) in sy i
inches. ’ hd

Example.- A boiler evaporating 6oo pounds of water per hour, what
area of opening  should the safety valve have, so that the steam pressure
shall not exceed 8o pounds per square inch on the steam gauge ?

s,

s0{p-15)

By formula ¥ =
6co

o - «0.136 squarc inchies.
50 (804 t5)
or, Pressure per steam gauge $o+15 x 50=.4.750.
Goo
e 20,120 squutre 1nches are,
4750

United States Rule.
Board of Supervising lnspecions of Steam Vessels.
L=Drlrax31416x2~0.29,
2=1ift of valve, in bundredtbs of an weh,
D=diameter of valve in inches,

Kule.~1st. ‘Lo the diameter of the valve add one-half the hit,

2d. Multiply this number by 3.1416, and the last product by .71 of the
lift, for ihe effective aren,

The conditions incident to this rule are: Diameter and lift are given
angle of inclinauon of valve sit must be 45 1o the centre hne of ns axis ,
valve must not mise out of its sit, or above a line perpendicular 1o s angle
of inclination, and meeting the upper edge of the sit and the lower edge of
the valve.  When a valve rises above a line perpendiculn to ts angle ot
inchination, the amount of arca so ebtamed 1s found by the foilowing rule .

Kule 2.—Muluply the diameter of the salve by the addiuonal bft, and by
31410, Add this last product to he first, for the whole effectne area,

In case the sit of the valve 1s flat, at an angle of inchnation of 9o to the
center hne of axis, the effective area is found by Rule 2, lewving out the word
**additional ™ anct the Jast clause of the rule.

Rule 1 based upon the formula applied to finding the surface of s frustrum
of a cone, the upper base of which 15 vqual to the diameter of the valve, the
lower base equal to the diameter plus (+ ) the bt of the valve, and the stant
height equal to 0.7t of the lift.

In the trials made at the Washington navy yuard, September, 1873, 1t was
found : ‘That the dameter of a safety valve 1s not an mfallible test of s
efficiency ; that the lift which can be obtammed on a safety valve, other con.
ditions beitg equal, is a test of its efticiency ; that thelift of a safety valve
depends upon the velocity and weight of the escaping steam ; that two-tenths
of one inch 1s the maximum lift to be obttined on 4 common lever safety
valve.

11: these trials, it was found that two-tenths of an inch was all that any of
the valves could be forced from their seats withont a considemable increase
in the pressure, cqualing, in the casc of & valve with an area of 5 sque
inches. at 10 pounds pressure, 110 per cent. excess.  To get any consiler-
able increase in the lift, it is necessary to increase the pressure in a greater
ratio than that of the lift.  Thiz © but reasonable to suppose, when we con-
sider that as soon as a valve begins 1o leave its sit new conditions are intro-
duced.  ‘The high velocity with which the steam escapes reduces the pres-
sure at and near the orifice of eseape, and its dynamiical effect upon the
increased arca of the valve is not that due the pressure when acting upon

the vaive at rest,
{10 be Continned.)

oo

ELECTRICAL DEFINITIONS.

IN auswer to a correspondent the New York Llectrical
Reviciv gives the following definitions :

A Kilowatt s 1,000 watts. A watt is the unit of cleutric
work. A current having an clecttomotive force of one volt
flowinyg through a resistance of onc ohmy, consumes one watt in
one second ; 746 wilts represent an clectric horse-power. A
kilowatt is, therefore, about 14 horse-power.

iyge . 3
A milliampere is .550 Of an ampere, an ampere bemng e

unit of current strength. When a cwirent of one volt flows
against a resistance of one ohm, the carrent will be one ampere

-

m strength.  Inthe formula C- - (Obm's lan,, C represents
R

amperes, E represents volts and R represents ohms.  The term
milhampere is confined to delictte apparatus or measurements.
A polarnized telegraphic relay will operate witha current of from,
say, three milliampercs.

- . 1 .
A microkm 15 L _ of an ohun, an ohun being the uait of
t0u0000

cicctrical resistance.  There have been several standards of
mcasurement, but the legal ohm is the one endorsed by the
International Electrical Congress of 1884, According to their
standard it is the resistance of & column of mercury one square
willimetre in cross-section and 106 centimetres in length at 32
degrees Fahrenbheit.

A megolm = 100,000 ohms.



14 CANADIAN EBLECTRICAL NEWS

January, 1392

RUNNING AN ISOLATED LIGHTING PLANT.
By Freo . CoLviN,

1T is just *“stanting up * time, :\.n(l the cngincf:r, at the s_ignnl.
gets ready to set the plant running.  He is not interested in the
subject, and only does this and that because he was told, does
not know why nor does he care to learn.  Instead of a water-
proof cover for the dynamo. as all good practice and the
insurance companies <lirect, we see him unwrap the old picce of
bagging and reveal a dynamo that would probably look fairly
well if it was where we could see ‘'t, instead of being hid in this
dark comer of the 100m,

He puts the belt on, and, as the lights begin to glow, we see
that the drving pulley is directly over the dynamo ; so the belt
runs m its worst possible position. The dynamo has a six inch
pulley, and the driver is about thirty ; so we see that the arc of
contiict on the small pulley is sadly insufficient for the best
performance of its work. It 1s it peculiar fact that wany men
who have a geod general idea of mechanics on other subjects,
seem to think that as soon as you begin to deal with clectricity
you can drop all other mechanical ideas and mike belts or
beanngs, or, in fact anything, without regard to the me sanics
of the question.  1n other words any thing will do, if it is for
clestneity,  We see this idea at every step : this man would
not think of running his lathes or other machinery under such
unfavorable conditions ; yet it is all right as “it's only the
dynawmo.”

There are many strange features in this installation ; there is
not a switch in the whole building; there is not a rheostat or
adjustable resistance, nor is the dynamo compounded for
repulation.  In tact, there is no means of regulation. The
brushes have haa little, if any, attention since they were new,
and, of course, spark quite badly ; but that is considered-part of
the system, and cverything goes here.

Instead of examining the brushes, commutator and binding
posts every day before starting up for the night's run, the engi-
neer considers this an unnecessary petformance, or knows
nothing of it ; not the best man to have charge of cven a small
plant, but a dass we very often find in this position.  Of course
this plant docs not run all night ; but the principal parts men.
tioned should have attention just the same, the brushes,
especially, if they arc to be subjected to the treatment of
having the bagging bauled over them every day. The
machine is ramely cleaned, and save for the cover we have seen
removed, it has no protection from the sweepings of the
1oom and the occasional bath from steam when the safety
valves * pop.”

A pair of bellows and a paint brush will free the conmmutators
anmature, and ficlds from the particles of copper and other dus!
that are continually floating in the air ; and all shafting in the
vicinity should be carcfully guarded, lest it deposit oil from its
bearings on the dynamo—especially upon the commutator,
wheie it would be the cause of scrious trouble.  Some advise
removing the brushes every day ; but where this is not done
they should be carefully rised and wiped with a clean cloth, 20
remove all dust ; and the brush holder should receive attention
also. :

But we will leave the dynamo, and take a look over the lines,
10 sce if we can find any poor connection or leaks, though they
will be haad to find by sight, as they may be in the jomts, which
are, or should be, taped.

Here s somethmy that demands attention, however.  1he
lead wires are run up beside the wall, and there 1s a belt here
that rubs the wsulation whenever 1t becomes a httle slack,
If tis was some mechanical connection of importance it
woultd ncver be alloned, but 1it's only the electric wire, so it 1y
Al nght, aml s never thought of as being of any imporntance.
Should it make connection between the two some of these days,
1t may be of considerable conscquence, however.  We find cleats
off, and the wiges twisted together and hung as are casiest—by
cords ur wites, and now and then a uail driven into the wall to
hang over  Hawdly the best kind of wiring for the place, cither
for the safety of the building or the efficiency of the lighting
plant, yet oliwueve o fire takes place, it is attributed to the
wires, as a matter of cowsse.  This looks like .t new fisture, and
by u little mvestigavon we B atis ;. 2nd we also ind that the
Jhange was made by @ wan who knows notlung about the bus-
ness ; S0 we ate not surprised 20 learn that the joint was not

soldered, but just twisted together and taped; for tape, like
charity, covers a multitude of sins,

We are told by some of the workmen that they sometimes see
fire run along the wires ; and they also tell us that it is no
unusual thing for a fuse to blow- -from poor contact, probably,
This state of affairs is partly due to the agents of the different
companies, who tell prospective purchasers that any one can run
it~no experience required, etc.  Under these circumstances it
is little wonder that some installations are declared a nuisance,
or cven worse ; for in hands that are ignorant of its propesties
and the laws that govern its control, electricity can become a
dangerous clement.  \What mode of transmission can not ?

The financial feature of the question is also of importame ;
the loss in the wires of a poorly constructed o1 poorly attended
plant means money gone to waste, just as a leak i the steam
pipe means wasted coal energy ; in one case you can see it, and
in the other you don't, though it is sometimes felt quite forcibly.

1t will not take long to test the lines in a small plant, and it
will discover a leak and locate it, saving power as well as
removing a source of danger from fire.  Any man with averge
intelligence can learn to test for faults in a short time ; and the
time spent in learning will niore than repay him as well as his
employer; he can then test the lines—say once a week ; and
can keep them in good order, to the advantace of all concerned.

\We hear men say that the lamps do not give satisfaction, take
moie power than formerly, and rauch more than the agents
claimed for them. And it is often the case--but us elsewlicie
the e is a cause for all things, and the cause can often be found
in the fact that the lines are not kept in good order.

A maker or dealer naturally gives the best figures be can for
his wares, and sometimes 1 fear even goes beyond the actuad
figures in order to make a sale; but he is not always to be
blamed when the plants are not all that is represented after they
have been installed for some time. \Would anyonc think of
expecting the best results from an expensive machine, unless
reasonable care was taken of it? Yet this case is too often
found, and will be until the mechanics generally know more
about the laws and actions of the electric current.  The ume s
coming when this will form part of the every-day knowledge of
the progressive mechanic ; and when this comes, the isolated
plants will give much better satisfaction to all concerned.

It may be extravagnat to suggest a volt-meter for a plant of
fitty lamips ; but'it would have b:een a profitable investmentin it
least one case in the writer’s knowledge, where about fifty kunps
were burned out in shoit order—due to running too high voltage.
A volt-meter will act as a safety vatve for the lamps, by showmng
the attendant when the voltage rises above the normal.

The fuses are not to protect the lamps—though this 1s e
prevailing impression among the uninitiated—but to protect the
wiring from heating to a dangerous extent when the current fo,
any 1eason is abnormal.

Although safety plugs or fuses are marked in lamps, it simply
expresses their capacity in 16 candle-power lamps, instead of
amperes. They blow when the current becomes too great for
the carrying capacity of the wires they protect.  Poiver.

TRADE NOTES,

the Windsor and Sandwich Electnic Railway, a deseniption of which
appeared 1 the ELECTRICAL NEWS for December, use three fnction gnp
pulleys manufacturcd by the Waterous Co,, Brantford. One of thee
pulleys was examined with much interest at the recent meeting to form 4
Canadian Electrical Association.  One of the delegites pointed out that tlus
pulley differs from others in being capable of being adjusted without stoj-
ping the shaft or interfering with other pulleys, the grips being always
motionless when out of clutch.

Tothe ‘Toronto Construction and Electneal Supply Co., Toronto, belongs
the credit of being the first wholesale electnical supply house in Lanada 10
canvass the entire Dominion by means of capable travelling representatives
who each carry with them several sample trunks filled with samples of the
latest and best novelties for clectneal uses, At the present time one repre
sentative is in British Columbia. another in Halifax, N. S., and four others
at various points between the two first mentioned, which are nearly 4,00c
miles apart, and as a result of such a.progressive poticy, the business of the
company has increased with great rapidity. .Ml purchases made by the
Toronto company are for prompt cash, and consequently they buy to the
best advantage.,

\Ve note the issuc of letters in New Brunswick incorporating the Kings.
ley Steam Basler Company, hmited, and the McNaughton Gold Company.
limvitea,
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BLOW-OFF PIPES.

MMOXG the defects reported by our inspectors many defective
blow -off pipes occur, and accidents often atise from this source.
The delects are usually due to the burning of the pipes.  When
sedunent is present in the feed water, the pipe becomes partially
filled with it, and overheating is the result 3 and even when the
watet is pure, the high temperature to which the blow-off pipe ig
esposed seems ta cause the water to attack the iron, and deteri-
oration may be ¢quite rapid.

Much of this trouble seems to be due to the flame striking
directly against the pipe, and to overcome it, it is customary to
slip a cast iron sleeve over the pipe to protect it. A piece of soij
pipe is the usual thing for this purpose. This in turn becomes
burned away, and to replace it, o is necessary to disconnect the
blow-pipe and run it through the new sleeve. To avoid this
trouble, half sleeves with lugs or flanges, fastened together with
bolts, have Leen used, but these have not proved perfectly satis.
factory, as the projecting Jugs are apt to burn away after alittle
while.

Steam users have often asked our inspectors for something
nat expensive, which could be put on without disconnecting the
blow -off pipe, and some years ago we made drawings for a sleeve
hasing supporting rings with lugs so arranged that the two
halves could be securely fastened-together without bolts or nuts,
The details of the sleeves will be seen from the cuts.  Inside of
the sleeve half rings are cast, the internal radius of which is
slightly larger than the
hlow-off pigs At the
ends of these half rings
hook-like fugs are cast,
which serve to fasten the
parts of the sleeve to-
sether.  In putting this
covering on, one-half of
it is first laid against the
pipe, and the other part
is brought down upon it
with one end hanging
half or three-quarters of
an inch over the cnd of
the fitst half. The two
are then slid together
until the hooks or lugs
inside lock together.
The dimensions of the
slecve may be altered at
wifl, but we have recom-
mended the following for
a two-inch blow-pipe :
Diameter of cast iron
sleeve internally, 3%
nches ; thickness of casting, ¥ inch ; distance from one sup-
porting ring to the next, 8 inches. The ends of the horizontal
and vertical lengths are, of course, beveled so as to fit together,
and care must be taken that the lugs or hooks that secure the
parts together do not come within, say, an cighth of an inch of
the blow-off pipe or the slecve itself, as otherwise the parts will
he likely to become iron-bound nder the intense heat to which
they are exposed. 1 the brick-work is so arranged-that a smail
amount-of air can enter the sleeve, a circulation can be main-
tuned through it that will give further protection to both sleeve
and blow-off. ‘The rings in the sleeve will prevent the air from
drawing freely through, but 1t will be found that enough will
pass by them to be of benefit.

\We believe this arrangement has proved satisfactory, and any
une wishing to use it can make a pattern, onc patiern being
sufficient if it is made long enough, since shorter picces may be
ast by simply cutting o1 in the sand mould to the length de-
sired.— The Locomolive.

Two additional Brill cars have been onlered for the Spring Ridge,
tundora Street and Beacon Hill Park eatension of the Vidtoria, B, ¢,
lramway Company’s hne.

I'he kue Glass Co. 1s bang orgamzed a Poit Coborne, Unt,, by M.
lames Lydiatt, of Toronto.  1he works, i which natural gas will be used
as fuel, are intenderd to proiuce gas goods for clectric lighting. It is sud
that the importations of hint glass goods inte Caaada st vear amaunted)
to hialf 2 million dollars,

SIDE-ELEVATION,
CAST-IRON COVERING FOR BLOW-OFF PiPRs.

A REALISM,

* AU st we are alone !”

It was the man who spoke,

T'he woman trembled and lifted her eyes to lus fice.

They were beautiful eyes, but they were tremulous cyes  eyes
which look out from a heart which is irresolute, fearful,

He stamped with his heavy foot upon the floor of the room,

The echoes biought back in their mvisible arms the sound,
and let it ripple out again until it struck the wails once more
and fell into the vast void of silence.

A bat, disturbed by the unusual activity, darted from a corner
and blindly dashed in cccentric convolutions about the dusty
huilding.

Great ropes of cabwebs hung down fiom the ceiling, and
across the corner of the room dead flies swuny lightly in the
hanunocks the spiders had fastened theie.

The dust rose in listless clouds from the shock of the heavy
footfall, and sank again, overcome by its own inertia.

Even the air was resting.

"T'he spirit of the desolation secmed to pervade the place,

The woman looked furtively around upon her dim surround-
ings and shivered,

The man laughed harshly.

“Alone, ! said,” he growled.

“Yes,” she murmured.

A faint light struggled in through the great windows in front,
thick with dust.

“Where are we ?” she
whispered and shivered
as the bat dashed into
her hair.

“ Listen,” he replied
hoarsely, “we are in a
store which does not ad-
vertise.”- - Detroit  Free
Press.

EXPERIMENTS UPON
THE VELOCITY OF
STEAM *

A SERIES of observi
tions upon the peculiar
shapes assumed by a jet
of steam upon issuing
from orifices of different
forms, led the writer to
the supposition that a
discharging nozzle could
be so proportioned as to
give the maximum cffi-
ciency of expansion
under given condiions, and numerous experitents were
therefore made to determine the internal pressure and veloaity
of the steam at different scctions of tubes ot various shape. The

results obtained at 30, 6o, 90, and 120 Ibs. initial gauge pressure
are shown by diagrams and tables accompanying the paper, and
indicate very interesting results, while the characteristics of
some of the tubes are quite marked.  As might be expected, a
cylindrical nozzle is shown 10 be the least efficient, and the
terminal velocity of the steam in this tube is found to be the
same as at the initial section of the tubes with divergent taper.
In the latter style of tube, the steam has more opportunity for
expansion, and the terminal velocity approaches more closcly
the theoretical value.

A peculiar citcumstance is noted in the text and made very
apparent by the diagrams, viz: that in a well proportioned
nozzle or thin diaphragm, the actual velocity of discharge at the
minimum section 1§ very nearly constant for all the pressure of
steam used in the tests. and for any other section of the tube,
the same condition obtains aslong as the expansionis continued:
This qualification seems to be necessary, as several instances
are given where the expansion within the nozzle falls far below
the atmospheric pressure, and subsequent contraction causes a
loss of velocity.

This tact of constant velocity of discharge under certamn con-
ditions 1s commented upon at some length and shown to give
good grounds for the usc of Napier's formula for discharge of
waeight of steam, with the suggestion that the use of the initial
density of steam instead of the absolute pressure might give
cven more accurate results,

’ * Aletract of a paper by Strickiand L, Kueass, wv 7he S'rovecdings of the f.n;:-
neers' Clud of Philadelphia, Vo, V111, Ne. 5.
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NOTES.

If you put gicen coal close to the urnace doors
and then pressat away as it cokes, you will buen
ot the gases and dispel 4 nuisance that shows
ilself in sevenul forus, - The Safety alre.

The mechanic who does not possess n rudimen-
tary knowledge of clectrical matters, writes James
F. Hobarvin the Northieslern Meckanic, s out
of place and there is httle demand for his services

F. E. Dixon & Co.

al the present time. As the uses of electricity
icrease, the engmeer must add to his knowledge
of matters electrical, and this can only be done
by study and by practical expericnce among

electnical machwery.
It scems only & question of titne, and not a very
tung timie ether, when electiiaty will play amost

MANUFACTURERS OF

mportant part i every-day werk m mill and
factory, 1t does not sequuire any great stretching
of ones magintuon to sce a mill opernuted by
electrienty, each machine with its own motor,
stopped and stuted independently of any other
machine, and gning tride papers litle chance
for long arucles on the proper methods of erect
g and cmng for shafting, hangers, belting, gte.

1 ood- 1 orker.

An eachange informs us that the method of
making an electrical connection 10 a governor of
an enge in such a way that the engine could be
mstartancously stopped en the pressure of a push
button which was devised some time ago, has
ten found to work so well and to provide such
u valuable addition to the provisions against
accident, which are necessary where light bodics
of machinery are constantly in motion, that in
many factories these push butions have been
placed in convement positions all over the floor
m which machinery is working.  In case of acci.
dent from any cause whatever, any person who
happens 1o be nearest to one of the push buttons
by pressing it can anstamly bung the engine to a
standsull,  “Fhis device bas already been the
means of ssvang life where persons have become
entangled in moving machinery.

THERE IS BUT ONE PORTLAND -
Oregon, and it is best reached via Chicago
andd St. Paul over the through Slecping
Car Line of the Chicago, Milwaukee &
St. Pauland Northemn Pacific Railways.
For further information apply to the neir-
est ticket agent or address, A. J. Taylor,
Camudian Pass. Agent, 4 Palmer House
Block, Toronto, Ont.

up to 48 inches wide.

HNEADQUARTERS FOR

‘Toronto Electric Light Co. i—

One 36 inch Leh 98 feet long.
One 36 inck belt 100 feet long,
One 36 inch belt 123 feet long.
One 38 inch belt 100 feet lony.
One 24 inch belt 100 fect long.

70 KING STREET EAST, TORONTO.

ELECTRIC LIGHT AND DYNAMO BELTINC.

And over 13500 feet of 8 inch belting.

Al of the above belts awre DOURLE THICKNESS.
belt is the largest belt ever made in this Province.

SEND FOR DISCOUNTS.

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

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

The 38 inch

We are prepared to furnish belts of any size, two or thice ply
Every belt fully guaranteed,

SPARKS.

A new electric light company is projected at Monctous, N, B,

‘The Miramichn Telephone Company 1s being incorporated at Chatham,
NoB

An incandescent plant s being instalied by the Galt, Ont., Electnie Laght
Company,

The Chatham Electric Laght Company, Chatham, N. B., is being ncor-
porated with a capital steck of §20,000, for the purpose of establishing an
«leetoe Yight plant in that ey,

Mr. Charles Myles, of Hamilton, who is codevoring to form a company

tu build an clectne rmilway from the eastern termings of the Hamilton and
Dundas Railway to Grius'y, touchuig at Bartonwille, Stony Creek, and

Winona, iy secured subscnptions to the awmount of §75.000, The city of

Hamilton will beoked for a bonus of §235,000.  The cost of the roud will
e g175.000.  The trolley system will be use. The intention 1 to locate
the genemting plant on the Welland Canal.  Considemble revenue s
cxpected from the cirmage of fruit for the Hamilion and ‘Toronto matkets,

~
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Lamkin's Patent PIPE ax0 BOILER COVERING

SAVES 1000 POUNDS OF COAL EVERY TWENTY-FOUR HOURS.

WHAT 1T DOES FOR OTHERS 1T WILL DO FOR YOU.

" GAST & C0.. Toronto, Ont.

Windsor, Ont., Dec. 3ist, 1889. 1

Gentlemen : In reply to your request for my opinion respecting Boller Cover-
. ing, I consider your covering good. You have done us a first-class job, and it

v saves us ten hundred pounds (1,000) of coal every twenty-four hours.

Windsor Water Works.

Yours respectfully,

JOSEPH HALL, Supt.

GAST & co., Manufacturers, -

30 ADELAIDE ST. WEST, TORONTO, ONT.
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NOTES.,

Iaat your boler fronts winte; black nudiates
woee heat than any other color.

fen much ash daes your coal give? §f yon
Jent know this, you shoukl Jose no thme in
geitnp the information.

Lie power absotbed by the reciprocating parts
of an engme duning each stroke is equal to their
aceht lfted as many feet high as would be
necessary i order to produce their velocity by
falling.  ‘This can be caleuluted by the rules
relatng 1o the seloeny of falling hodies, —Sta-
tiowary Engincer.

Fuonographs are to he used in Mexican post
oflees for the benefit of those who cannot read
or wnte. The illiterate Mer can will go 1o the
port oflice, tilk bis smessage 1nto the recewver of
the phonograph, and when the cylinder reaches
1ts destnation the persons addressed will be sent
for and the message will be repeated to him from
another machine.

Inexpensive but handsome incandescent lamps
are now being made in various colors, ‘The
buibs are made of white glass and then dipped in
colored varnish, which is as durable as the lamp
welf and is transparent.  Sandblasting a lamp
syt and then dipping it in red vrwish is said to
produce a fine rose-colored effect, and even letter-
g on the bulb may be produced in this way.

Fhe practice of expressing the cconomy of a
strami engine in so many pounds of coal per
horse power has been almost universal in the
past, and though some few engine buifders are
using a different standard, the former may stilt
be considered the prevailing method.  Certainly
nothing could be more fallacious than to speak of
the consumption of fuel by the engine, which
consumes steam only, or should if proper condi.
uons exist.  An improved automatic cut.off
angae is sold under a guaranty of, say. three
pounds of coal per horse power per hour.  How
does the maker arrive at this figure, not
knowing the economy of the steum generator?
W.ith an average boiler performance, the quantity
of steam supplied to the engine on the above
rating will be that due to the evaporattion of about
seren pounds of water evaporated per pound, or
21 pounds of water per three pounds, from and
at 212 degrees Fahr, ‘Therefore the economy of
the engine should be rated at 21 pounds of water
per horse power per hour, instead of three
pounds of coal.—JSron Age.

| GRIPS ALWAYS MOTIONLESS WHEN 0UT OF GEAR.

6 Grip Pulleys, 9 x 22, Furnished Royal Electric Co., Montreal,

LIGHTEST AND MONT SIMPLE GRIF PULLEY AND CUT-OFEF COUPLINGS IN THE MARRET.

HAS MORE SPECIAL FEATURES TO COMMEND T,

MANY SPECIAL ADVANTAGES FOR ELECTRIC LIGHY PLANTS,

I'l" WILL BPAY YOU IO INVESTIGATE 11,

WATEROUS ENGINE WORKS CO,

BRANTFORD, - CANADA.
ALSO ST. PAUL, MINN.

THE BROOKS MANUFACTURING CO., L,

MANUFACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARC LIGHT,

PETERBOROUGH, ONT.

Earle’s Air and Steam Injectors

CONERED AR INJECTOR $. R, Eawir, Esq., Belleville, Ont. Gsd) S, Fraxs Witsox.

For burming hard or soft coal screenings under steam boilers, for work-
g gas producers, &c., &c., exhausting gases from mines, ventilat-
ing ships; buildings, & Can be applicd to any boiler withowt
disturting the present sctting.  Guaranteed to do the work
satisfactorily, Can give the best of 1estimonsals show-

g their cfficiency. Fully covered by letters
patent in Canada and the United States,

Teatimonial from the 18 llson Publishing Company,

ToroNTO, CaN., Nov. 4th, 181

Drax Six,—Pleasc find enclosed herewith cheque for the combined Air
luector wnd Extiauster purchased fiom you. 1 am very much pleased with
your invention : we have used other air injectors, also a fan for burning hard and
soft voal screemings under our steam boilers, and prefer your device to any of
them. It requites less steam and makes less noise in operation. My engineer
uses it in the morning to start the fire with less than five pounds of stcam shown
ot thesteam gauge,  This, together with the fact that it is independent of the
entine and machinery and can be operated to its full capacity without running
cither, gives it a dccided advantage over fans. 1 can safely recommend it to any:
one requining a first-class blower.

Vours truly,

CIRCULARS AND PRICES GIVEN ON APPLICATION.

S. R. EARLE,

- - BELLEVILLE, ONT.
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FIRSTBROOK BROS.
King St. Eaat, - TORONTO.

Togpms, ;
Side-Blocks

SUBSCRIBED CAPITAL $100,100.
AMOUNT ON DLPOblT wWITH H!L UOVLR\'ML;\ T ()l' CANADA, $54,724.

Sir ALtex.CampeeLL. {CM.G Pag
eyt Govr.of Qntacio)

Joun L.BLaikie Eso,Vice Pn:s!

THE

e AN [) o *
Cross-Arms| .
[V} D
IWRITL FOR PRICES. "["*r%, T A - =) NN

Please mention the ELECIRICAL NEWS

when corresponding with advertisers,

T G.C.R08B. Chief Englncer A FRASER Sacy Tronf
Heap Orrice.2ToRroNTO S7.

3

TORONTO.:

Preventian of Accident our chief aim. Economy of fuel secured.
YTE~The offices of the Company have licen renosed fram above »-ddress to the Canada Life Building. !

ROGERS' DYNAMO OIL

PATENTS

Guaranteed Superlor Quality
and Economliecal.

SAMUEL ROCERS & CO., .
30 FRONT ST. EAST. TORONTO

MANUFACTURERS OF

Finest Engine, Cylinder and other Oils

TRADE MARKS, DESICNS AND COPYRICHTS. REGISTERED.

Examinations and Reporte as to validity _ Ssarches made. Infringements v estigated  Asuignments and
Agreenmcents drawn, :\ducc on Patent Laws, ete.  Special Counsellors in Patent Canees.

FETHERSTONHAUGH & CO.

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

Canadian Bank of Commerce Bullding, TORONTO
L]

(Second Floar) -

COPPERINE

Supenntendent s Office, Water Works Dept,
‘ToroNTO, Japuary oth, 1891,
Atoxnzo W OSProoNkR, Es,,
Port Hope, Ont,

Drar Siv 1 am pleass d to say that alta aeatiy thra
years consiant use Jday and mght, un vur largestengine,
vour Cupperine has ~stuod its work well. 1 have nut had 9
to renew any of the beavy bLranngs yet, ~w 1 consder
that speaks for isclf. 1 am pleased to recolmmend 1t o
any one 1n need of metal to stand heavy work,

I am. yours truly,
J. € FERGUSON,
Chief Engineer ‘Toronto Watcr Works,

< THEONLY PLACE IN m !

HEWORLD WHERE

MANUFALTURERS OF

SPLIT AND SOLID.

PUurnLrnEYS

OF EVERY DESCRIPTION,

Our Iron Centre with Maple Rim Pulleys are made specially for ligh
speeds, combining GREATEST STRENGTRH AND BEST BELT SUR-
FACE, with lightness in weight and perfect running.

Send for Catalogue and Discounts,

Dodge Wood Split Pulley Co.

TORONTO.

Telephone 2080. City Office: 83 King St. West.

Obtalned in Canada, United States, Great Britain and all Forelgn Countrles,

[P AR VS



