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Tononm CONSTRUCTION AND ELECTRICAL SUPPLY G0. >
(LIMITE D)

63 TO 69 FRONT. ST. WEST, - TORONTO, CANADA.

SOLE CANADIAN AGENTS FOR THE

WO00D ARG » , IHE SLATTERY

s

Q

LIGHT SYSTEM - INDUCTION SYSTEM -

For Long Distance Tncandescent Electvic Lighting.

s ALSO e
METERS, TRBNSFORMERS, AND ELECTRICAL SUPPLIES GENERALLY.
® [ J [ ]

CORRESPONDENCE INVITED.

ety Hill Patent Friction Pulleys

CRON T, TANADA -

The Canadlan omco&School Furnitare Co.

PRESTON,
OPVINO

THC SMITH PREMIER TYPEWRITER,
THE EDISON PHONOCRAPH,

AND THRIR 8UPPLIKS, .
DESEKS asp CABINETS

HOLLAND BROS. & YOUNG,

1740 NOTRE DaME St MONTREAL I

~ A Weelly Joumnal of advance forma ~ N

tion and public works.

g The revogmuized medium for advernise” :
ments for *Venders.'

= CANADIAN CONTRACT RECORD\ |
TORONTO.

I p— AND. GUT OFF COUPLINGS

and comple For Elecine Light Stations and all purposes where intermittent power is requircdd.
Correspondence Solivited,
IE‘I‘ALUC ROOPIKG C0. p
oo b NIILLER BROS. & Toms
i TORONTOL 1 ; ’
\\ll‘\("rLRl-lN {Successors to Miller Bros. & Mtehell)

MONTREAL, QUE.

SHEET STEEL o Offs: 74 YOk S, osrsD 1860,
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Toronto (lonstruction & [lectrical Supply (o.
(LIMITED)

Office and Warerooms: 63 to 69 Front Street West, TORONTO, CANADA.

SOLE CANADIAN AGENTS FOR THE

| THOMSON-HOUSTON SYSTEMS

of Incandescent Electric Lighting, Electric Street Railways, Electric Mining Apparatus, Electrc
Pumps, Electric Hoists, Power Generators and Motors, Direct Reading Watt Meters,
Transformers, Incandaescent Lamps and General Supplies for
Electric Light and Railway Plants.

THE “ W 00D ” _A_RC TLIGHTING SYSTEM

(MANUFACTURLD BY THE FORT WAVYNE ELECTRIC COMPANY.®
A Full Line of Electric Lighting (m{l Power Supplies alivays in stock. 1 rite for Estimates,
SOLZ CANADIAN AGENTS FOR THE PERFECTED CROCKER-WHEELER ELECTRIC MOTORS.

KAY ELECTRIC WORKS

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

MANUFACTURERS OV

DYNAMOS

For Are and Incandescent- Lighting.

MOTORS

From 1-8 H. P. to 50 H. P.

ELLUTRO PLATING MACHINES AND GENKERAL ELECTRICAL
APPLIANCES,  SPECIAL ATTENTION TO MJLL
AND FACTORY LIGHTING.

WRITE FOR CIRCULARS.

TELEPHONES.

E manufacture, for both
main and private lines, ﬂr.;r
52 class thoroughly reliable tele-
pliones, equal to the genuine
¢ Bell,” and. sell them outright
at reasonable prices,

~CLITNSS S

A W.BRICE & CO.

JCLECTRICAL J\[ACHINISTS,

MANUFACTURERS QY

Dynamos,

e contract to furnish Com-
plete Exchanges, Telephone
Instruments, Switchboanreds,
Wire, Side Brackets, Insula-
tors, dLe.

Motors,

And other Electrical Apparatus,

Correspondence solicited from towns co
templating starting a telcphone system. v
parties intending putting up private lines.

—-—*w——-—-

T. W. NESS,
644 Cralg Street, - MONTREAL.

CANADIAN HRADQUAKIERS 1OK
ELECTRICAL SUPPLIES.
Dynamos, Motors, Magneto Testing Hell.
Incandescent Lamps, Sockets, Cutoxts, &

Our T.\V.N. “ Swiss " Incandescent
Lamp gives satisfaction.

A e st . _.._.J——‘"““

OFFICE AND WORKS

20 JOHN ST. NORTH,

- HAMILTON.
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EXECUTIVE OFFICERS OF THE CANADIAN ELECTRICAL ASSOCIATION.

(-x) J. J. Wnght, President; (2} K. J. Dunstan, 1st Viee-President, (3) John Careoll, 2nd Viee President, {3) C. 1, Mortimer, Sec Treas ,
Executive Committee: x(’;t,) W, A, !ohnston. (6) A, B, Smith; (7) S, J. Patker, (§) E. S. Edmonson, (9} John Yule, {10) D. E. Thomson, (11} A
A, Wright; (z3) H, O. Fisk; {13)" Wadland.



18 CANADIAN ELECTRICAL NEWS

k.

February, 18¢a

FROM THE FAR WEST.
KaMroors, January 8th, 1892,
Hditor BLycTmicat, News,

DEAR SiR,--1 will send you the fee required to become i
wember of the Canadian Electrical Association in a couple of
days. | send you by this mail one of my calendars, which please
nccept with my best wishes for your enterprise. 1 sold my
electric light plant hereto a company for $9,300, retaining $4,500
worth of shires. The institution is doing well, and expect to
add a 500 light dynamo (1000 volt machine) very shortly,

Again wishing you success, 1 remain,

Yours truly,
Jo E. Sauctek.

==

“CANADA FOR THE CANADIANS.”
Fditor CANADIAN RLECTRICAL NKus,

S18,— The head line to this aicle should be the watch word
for all pewsons engaged in any electrical industry in Canada,
when any thought or considerition is given to joining an
clectrical association, It is hard to conccive how a person
engaged clecteically in Capada can become a member of a
National Association—-national in the United States only—in
fact, that Association is a traitor to its very name in accepting
members who are not “ National ? in their character, according
to their standard, which we take it means “national” in the
United States only -consequently there should be no hesitation
as to which association Canadians should become members ofs
and there should be no holding back by any one interested m
joining hands to make the Canadian Association shine just as
brightly, and do just as much good in its way, as the National
Association does on the other side of the line.

There scems to be an effert in some directions to discourage
any one who contemplates becoming a member of the Assoca-
tion in Canada, and to favor their joining the U, S. Associauon.
Surely no one who has Canadian interests at heart, nor any one
who is operating an electric plant of any kind in Canada, can
doubt but that it is his bounden duty 10 uphold the Cauadian
Association first, last, and all the time. There are, we know,
quite a number of the knights of the screaming cagle among us
who are doing good work in operiting or managing clectric
companies in Canada ; even they must see that the only proper
path for them to tread is to become active members of the
Canadian Association, for is not their entire interest centered m
trying to make a1 Canadian company pay a dividend to its share.
holders and thereby have their own conditions bettered ? and s
not their very living expenses paid by Canadian dollars? It
thercfore becomes to them purely a Canadian industry, and
they become Canadians ad it were in consequence, under which
conditions one would have to stretch his imagination to a large
degree 1o give even a thought to going into a national U. 8.
Assaciation.

It is difficult 10 understand by what means the U.S. National
Electric Light Association so far stretched their nationalism—if
we may be allowed the expressibn—as to hold a convention
outside of the nation, as they did their last one, simply because
anc of their * Canadian-national” niembers suggested it. No
doubt they enjoyed themselves and had a good time generally,
but they cvidently must have been so much clated over the
proposition as to be entirely blind to the fact that their conven-
tion could not be a national one in Montreal, under the Queen’s
flag, any wmore than if it had been convened in Asia or China.
Now that they have so far digressed from their nationalism,
would it not be a good scheme for them to hold their next con-
vention, after the Buffalo one, say in London, Eng., or one of
the large continental cities? What a_glorinus opportunity to
take i some of the large clectric plants in operation on the
other side of the pond !

In conclusion, if any of your ieaders are thinking of becoming
members of an clecttical association, and are fitted therefor by
connection with clectrical industries in Canada in any shape or
fonn, their interests must centre in the Canadian Association.
It will welcome them and they are bound to profit by their
connection with it. T feel sure that if they look before they
leap, their leap will be into the new and well organized Canadian
Electrical Association, the first yearly convention of which will
Le held on the second Tuesday in June of the present year, in
the city of Hamilton, and which bids fair to be of two or three

days duration  with a running exhibition of electric apparatus
of all kinds and a general display of clectrical appliances.

Yours truly,
“CANADA"

A MODEL CENTRAL STATION AT NIAGARA FALLS,
NIAGARA FaLLS, ONT, Jan, 14, 1891
Editor Canaman Eigerrical, Nuws,

DEAR S1r,—As my business necessitates my travelling around
the country a good deal, and having for several years been en.
gaged in the clectric light business, 1 concluded that the readers
of your valuable journat might be interested in reading descrp.
tions of some of the diffeient installations of lighting plams
throughout the province,

Last night I was looking through the central station of the
Niagara Falls Elcctric Light Company, It is a linsited stock
company composed of citizens of the town. The officers
are : Mr. J. Bampficld, President; Mr. J. Quitiman, Secretary
Mr. Wm. Doran, Treasurer; Capt, Catter, Superintendent.

The station is a neat little building near the Clifton depot of
the M. C. Railuay. The streets of the town are lighted by 6o
2,000 ¢. p. itrc lamps, which are supplied by a 635 light 9°6 amp.
Wood arc light dynamo, and I must say that the satisfaction ex-
pressed (by many prominent people of the town) with the street
lighting must be pleasing to the Electric Light Company, and
certainly is very creditable to the Edison General Electric Co.,
who supplicd and installed the plant.

Mr. J. Foster, who has charge of the electrical department,
and through whose kindness and courtesy the writer was allowed
the privilege of going over the station, speaks very highly of
the Wood arc dynaumo. There are also two Edison incan-
descent dynamos, cach having a capacity o 360 16¢. p. 110
volt incandescent lamps, run on the three wire system,

There 1s & fine switch board connected up on bus bars, with
all the necessary ammeters, voltmeters, and ground testing in-
struments necessary 10 all first-class plants.

The power is transiitted from the engine to &t counter shaft,
from which the two incandescent machines are driven direct.
‘The Wood arc machine is driven from countershaft by a Goldie
& McCulloch friction grip pulley. This arrangement allows the
arc machinc to be started up or shut down at any time without
irterfering with the rest of the plant, and is very handy, as the
incandescent machmes hive to be started up much carlier than
the arc, and are also run until a later hour in the morning.

The power 1s furnished by an eighty-five h. p. Wheelack
engine, running 96 revolutions per minute, supplied with steaum
by a 60” x 14, 98 3" tubes, steel Goldie & McCulloch boiler, which
is fed by a Northey pump and Plunges pump, the latter being
driven by belt from crank shaft of enginc.

The position of engincer 1s filled by Mr. George Perrie, and
they do not yet know what a “shut down” is.

This station (for a central). to use a vulgar phrase, “takes the
cake” for cleanliness and good order in each department, and is
a credit to the men in charge. In conclusion, I will say that
there are many stations in the country that might, with prafit to
themselves and better satisfaction to their customers, take pat-
tern from-the central station of the Niagara Falls Electric Light
Company.

Yours truly,
“TraMP”

—
ELECTRIC MOTORS.

Motors may be classified as :—

1. Series motors, in which the field coils are connected in
series with the armature.

2. Shunt motors, in which the ficld coils are connected in
shunt or pamllel with the anmature.

3. Compound-wound motors, which have both the shunt and
the series winding.

This latter class way again be subdivided into ;

A. Differential motors, in which the series coil magnetizes the
ficld magnets in opposite polarity to the shunt coil.

B. Cumulative motors, in which the series coil magnetizes
the ficld magnets in the same polarity as the shunt col.—Elze-
trical Age. . :

There bas recently been discovered near Kamloops, B. C., a deposit of
mica of exoellent quzlity.
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LOSSES IN AUTOMATIC STEAM ENGINES—AND THEIR
REMEDIES.*

ONE of the first conditions necessary to cconomy may be siid
to he high initial pressure in the cylinders.  The higher the
wteal, the greater the economy that can he obttined in its use.
Another condition is, that steam be cut off at such a pomt in the
stroke that the expanston curve will, at the termination of the
stioke, reach nearly to the back pressure line without touching
w. Pheoretically the higher the initial and the lower the termi-
pal, the greater the economy (always provided that the terminal
does not go below the back pressure line); but in ordinary prac-
tice this does not hold good owing to two very serivus losses that
occar in single unjacketed cylinders, viz, condensition and
clearance. ‘The first of these, viz., condensation, is due to the
variation in the temperature of steam during expansion.  For
example, if steam at 8o 1bs. gauge pressure or 95 1bs. absolute,
be expanded 1o 20 volumes in a condensing engine, the initial
temperature would be 3247 IFah. and the tesminal about 160" a
change of 164 in temperature during each stroke.

As the temperature of the steam falls during expansion, the
temperatune of the walls of the cylinder fall in like proportion, so
that when the boiler pressure is again admitted to the cylinder,
it takes a certain proportion of the steam admitted to raise the
tempertture of the surtounding metal to the initial steam tem-
perature.  ‘The greater the ratio of exp=nsion, the greater the
vanation in temperature between the initial and terminal, and
alsu in the metal of the cylinder, and the greater the propostion
of steam required to raise that temperature each stroke. The
laws that govern the losses by condensation are, therefore, in
duct opposition to those governing the theoretic gain by exp
swn. On the one haund the greater the ratio of expansion .o
gieater the gain ; and on the other hand, the greater the ratio
of capansion, the greater the loss (by condensation).  From
capuriments carried out, the losses * for unjacketed non conden-
smg wyhinders have been computed approximately as follows,
aith steam pressure at So 1bs. expanded 10 :

VOLS. POWER. 10sS.
20 55 45
10 (611 35

5 75 25
3 8o 20
2 83 15

With 5., added for condensing engines.  And the theoretic gain
w condensing engines by expansion, *taking 8o Ibs, gauge
pressure without expansion s a basis,” is as follows :

VOLS. GAIN.
20 70%
10 03"
5
3 50
2 Jo
H ,'4 20

That is to say, in an cngine cxpanding stcam 20 volumes
theoretically, 70/ of the work would be done by expansion after

wWee ~ 3
To Qierents

Caxn No. 1,
the admission valve is closed, and with 1o expansions 65 7 of the
work is done by expansion after the admission valve is closed,
and so on. Now as to the second loss, viz., “ clearance loss.”
Clearance isgxc volume of space between the piston head and
valve face “when an engine 3. on Js centre, including ports,
passages, ctc,, which have to be filled with steam each stroke
before the piston moves forwird on its stroke, and is computed

* Paper vead by Mr, W, H. Lauric before the members of the Montreal Bmach
Canadm Au)c?zﬁon Stationary Fogineers. bt ¢ o

by the percentage its volume bears to the pston displacement
4, ¢, the arca of the piston multiplied by the length of the stroke.
This percentage varies from 3to §  in long stioke engines, aml
15, and even 20, in short stroke, or high speed engines.  The
loss by clearance is quite « serious one when steam s used
cxpansively, and also in short stroke engines when the clemance
forms a large percentage of the volume of the cylinder.

A certain amount of clearance is an absolute necessity in all
engines, and cannot be reduced beyond a given poing, for if the

we v —adp
. " st (',l.eoramu
Lost o= g
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Cakrn No, 4. .
port arca be reduced another serious ks 1s incurred, vie., wire
draning or throttling. A certain amount of cleatance is required
also at cach end of the cybinder to allon for wear of wds, adjust-
ment, ete.

We will take a few examples to form an dea of its volume and
cficct m different clisses of engmes. Fot the first, iz, its
volume, we will assume a cyhnder »f 127 tn diamn,, 367 stroke,
which 1s about the ordinary propoition for o long struke engine,
With well proportioned steamm ports, passages aml dearance we
will tind that the clearance arca will be something between 3
and 5/, sity 5. Nowf we reduce the stroke of this engine to
24" wstead of 367, but retain the same port arca, elc., which can-
not be reduced no matter what the stroke may be, then the
clearance volume will be increased from 5 to 722/, and if the
stroke 1s still further reduced to, say 127 which is not unusual in
short stroke or high speed engines, the clearance volume is
agan mereased to 15, and this m most cases 1 sull fuither
mereased owing to construction. A smgle valve only being
used, snecial ports of mereased area are in tost Lases  necessi-

L WP —ay
r / \01- Qarante
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CArD No. 3.

tated, so that we may safely assume 134 clearance as a fair
average for short stroke engines, and 5/ for long stroke engines.

It is owing to this ligh percentage of clearance that the short
stroke or high speed engine has never, and never can, give as
goud results as the long stroke engine, from an economical
standpomt.  To form an idea of the effect of clearance under
different circumstances, we will examine 2 few theoretical cards,
and by computing the power, or M.E.P,, draw our comparisons,
and for that purpose we will just take up a few high pressure or
non-condensing cards. For a standazd, we will assbme card
No. 1 which is laid out without cleatance.  Cut off at i stroke,
with imuial pressure of 8o Ibs.  In this case we obtain an E.M.
P. of 29.5 Ibs. with a steam consumption of 18.9 Ibs. For card No.
2 we will assume same gauge pressuie and same point of cut off]
bus with 57 clearance. In this case the volume of clearance is
equal toa M.E.P. of 4 Ibs,, and the card gives 43.75 lbs. with
steam consumption of 20.5 Ibs.; thus the loss caused by clear-
ance 15 equal to 9% %. For card No. 3 we will assume 10/
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clearance, with all ather eonditinne he same as before.  In this
tase we have a M E P of ¢35 Ibs with a steam consumption per
H.I of 232 Ibs, and a clearance M F I of 8 Ibs,, showing a
loss i the card of 1775 caused by clearance  For card No. 4
we will assttme 15, with all the conditions as before  In this
card we get 1 M ED of 47 lbs,, a steam consumption of 25.40
Ibs. per hour per H.P, and a clearance M.E.D, of 12 Ibs., repre-
senting & clearance loss of 26.5 7.

Now of we apply the law governing the theoretic use of steam
10 these cards, £, the sreater the ratio of expansion the greater

MY — &{
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CARD No. 4.

the ccanomy - we will find that the increased loss by clearame
will more than equal the theoretic gain by expansion in some
cases.  We will assume that each of the three eards are reduced
in power by 30 . Then we have for card No, 2a ME.P, of
14.75 wstead of 39.5, with & clearance luss increased from 9% to
19 . No. 3card, trialed inhe same way, will show a clearance
loss of 35.5  instead of 12.75 ; and card No. 4 would show a
loss of g1, instead of 25.5. Then on the other hand if we
increise the MUE.P. or power developed, we reduce the clear-
ance cffect in exactly the same proportion,

While we ar+ mvestigating the high pressure cards we will
take a few examples to show the effect of compression in its
relation to clearance.  In smgle valve automatic engines com-
pression cannot be obviated f it were so dessred.  There s quuie
a diversuy of opinion among  cagineers as to the advantages of
compression, some claiming that clearance loss may be entirely
ooviated by juthaious compression ; others that compression is
only a nccessary evil,

For our first example n compression we will take card No. 5
with 107 clearmnce  All conditions are identical with cand No.
I, viz, steam pressure So hs., cut-off at i stroke, cxcept tiat
the exhaust has been closed at such a point in the stroke that
the theoretic compression carve reches to the initinl pressure,
‘The sume quantity of steam has been admutted to the cylinder
as in card No. 1, but the MLE. P obtiuncd is only 36.5 instead of
39.5 ¢ this is equal o a clearance loss of 7% . For our second
compression card we will tike cand No. 6, which is laid out with

e ME R~
WH Liaranee /"
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C ARD No. 5,

15 clearance, and compression to initial pressure—all other
conditions as before.  In this case, although the same quantity
of steam was admnted to the cylinder as in card No 1, the M
E.P. has dropped from 39.5 to 34 1bs., or a loss of nearly 147
due to clearance.

For our third compression example we will assume a card
with 20" | clearance, and compression up to the initial pressure.
In tlus case with same quantity of steam admitted to the cylin-

der, as in No. 1, the M.E.B. s reduced from 39.5 10 31 Yos, ora
clearance lossof 21.5 .. 'he loss through clearance in theorene
compression cards is caused by the farge area that 1s deducted
from the card by compression, necessitating the steam beiny cut
off at a later point m the stroke than it would otherwise occur ta
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CARD No. 6.

!

develop the same power, and thus reducing the ratio of eapan.
sion and consequent economy to the perceptage mentioned w
cards § and 6.

In comparing cards with compression and those without com-
pression, although the compiession cards show much loss Lo
in theory, in practice the difference 3 not so great owing to luss
in the compession line and re-evaporation. If we examine
condensing engine cards, we find the clearance loss still greater,
owing to the effective pressure being so much higher. Takmng
card No. 8, first considered without clearance, with steam So lb-.
gauge pressure, expanded 20 volumes, we obtain a MLE.P. of 15
Ibs.  Now if we expand the same volume of steam in a cylinder
of the same area, but with 5 7 clearance, we find that the casd
shows the steam to have been cut off when the engine was on
the centre.  We get the same terininal and the same expansion
line as in the first case, but the effective area is minus the inial
pressure, giving only a % L. of 50.5 Ibs. instead of 15 1bs. as
n the first case, showing : oss in power of 30/ caused by 3
clearance. If we expand the same pressure to 10 volumes
instead of 20, then the clearance loss is reduced to 16.66 ;. ; of
expanded 5 volumes, the loss is reduced to 9.557 , ; and if only
expanded to 3 volumes the loss is 7. The foregoing gives a
general icea of the losses incurred by condensation and cleas-
ance, and their causes.

We will now devote a short time to the consideration of thei
remedies, commencing with condensation.  “This loss, as before
stated, s can-ed by the fall in temperature of the metal of the

ML ®  fitten ineladed ~ ()
- o Vitheat fedtrot ~10%2
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CARD No. 8.

cyli.der, consequent upon the fall in temperature of the steam
during cxpansion (each stroke). 1f this fall in the temperature
of the metal can be obwiated, then the loss is overcome. To
attain this end, steam jacketing has been resorted to—usually
donc by fitting a bush in the cylinder, a forced fit at each end-—-
and armnged with a space_between the bush and cylinder, the
whole length of cylinder, and spaces cored in both covers ; these
spaces arc usually fitled with steam at wmtial pressure, thus
retaining the walls of the cylinder at nearly that temperature,
and reducing coundensation to a very great extent.  But to attain
the very best results where high ratios of expansion obtain, the
jackets should Le supplied with super-heated steam, at a higher
temperature than that of the initial pressure. -Another fact that
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ha~ ueen already mentioned in reference to loss by condensation
i that the less the variation of temperature in a cylinder, or, in
ather words, the less the ratio of expansion, the less the loss.
To s fact 18 very largely due the supetiority of the compound
or multiple cylinder engine over the single cylinder engine.  For
example, if we assume a casc in which the low pressure is four
titme ~ the area of the high pressure, we may obtain 16 expansions
with only four expansions in cach cylinder. In this way the
hygh pressuse cylinder works between limits of temperature, such
as ucasion comparatively small losses by condensation, and the
low pressure cylinder works between the temperature of the
erhaust from the high pressure cylinder and that of the conden-
ser , these temperatures not varying very widely, the loss by
condensation is correspondingly small.  If the number of cylin-
ders be increased, and the ratio of expansion in cach reduced,
then the condensation loss is still farther reduced. Therefore,
the loss by condensation may be almost entirely obvitted by
ather steam jacketing or compounding, or both; and, at the
same time, the cconomical advantages of high ratios of expan-
sdons obtained.

Kefernng to the second loss, viz, clearance, by analyzing its
volume and cffect we found, first, that the longer the stroke of
the engine the lower the percentage of clearance volume for that

WMT © =510
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engine, and secondly, that the higher the M. E. P. developed in
4 aiven card the lower the percentage of loss by clearance in
that card. It 1s an cstablished fact that clearance is a souice of
loss 3 and also that the greater the percentage of cIc’u.'mccf
xreater the loss, and, of course, the less the pcrccntige‘q'v oty
ance, the less the percentage of loss; thcr&oﬁ&ﬁi‘m’ﬁ
be attamed is to reduce thé clearifice m to the lowest
possible percentifpd 4 aiid i€ most successiil hf%‘%‘lhﬁ is
bri&ﬁpﬂmﬁ‘t
> ’I‘o

%gnglm‘ B ¥ fory o

&3&- that is; to reduce thedoss’ 1{5::

ghe greater-the M.E.P. of a given card,
B tﬁé lﬁi‘lﬁk tiuo o( "expansion, the less will be the percentage
ofﬂamée!o%s 1f we attemipt to reduce clearance loss in this
wiy in a single cylinder, we are reducing one ioss by reducing
another gain, or trying to save steam by increasing the consump-
tion of steam. Butif we apply the same reniedy that we have
already applied to condensation, viz, compounding, we will find
that it will have thedesired effect.  Although it may appear para-
doxical to assert that by the employment of two or more cylindery
teach having the average amount of clearance volume) to expand
a given pressure, that the loss by clearance will be less than if
the same ratio of expansion were carried outin a single cylinder,
yet this is the fact, as I will endeavor to illustrate. For that
purpose we will again refer to card No. 3, which represents
steam at 89 1bs. gauge pressure, cexpanded to 20 volumes in a
condensing enging, with 53/, clearance. In this instance, the
actual loss in power owing to clearance is 30/, as compared to
a theoretical card without clearance.

For purposcs of comparison, we will assume card No. 9, in
which the same volume of steam is expanded in a2 compound (or
o cylinder engine), the low pressure cylinder of which is four
umes the area of the high pressure, and equal in area to the
single cylinder referred to in card No. 8, each cylinder having
5 . clearance. In this case the steam is cut off at 1-5 of the
stroke in the high pressure, “instead of 1 20 as in the single
«yhnder. 3 of the initial pressure is used up to the point of cut
off, is utilized as effective pressure in the H.P. of cards, whereas

‘;strcllbtll of an engine in all its working,

m card No. 8 the expansion only of the dlearance volume s
obtained as cffective pressure.  In the compound the low pres

sure card shows the full percentage of clearance, viz,, 57, but
the low pressure cylinder deals with such a short range of pres

surc that when it is averaged up with the total range #t reduces
the mean percentage very considerably, ‘The agh pressure
cylinder being X of the arca of the low pressure, its clearance
when referred to the low, becomes 1,25/ mstead of 5 /. the total
cffective height of the card, d.¢., from imtial pressure to the back
pressure line is 92 lhs. and the high pressure by card in expand.
ing the initial pressure § volumes, deals with a range of 71 1bs,
out of the 92, Now we can fing the proportion the high pressure
clearance bears to the combined card by multiplying 1.257 _ by
71, and dividing by 92 ; this gives .95, or §-100 less than 1.,
To this we must now add the mean average clearance of the low
pressure, which we find by the same rule, viz, § by 22, which
is 4x92, which gives .14 as the average clearance,  This,
added to the high pressure, give us 2,09 as the percentage of
clearance volume in the compoml engine, as against 5 in the
single engine of the same arca as the low pressure of the com-
pound with samie number of expansions i both cases, a redue-
tion in clearance volume of 38, in favor of the compound
engine, or in the case under consideration, an increase in power
of 247/ . §°/. clearance is high for a long stroke engine of large
size. If we assume the clearance to be 2.5, which is quite possi-
ble, then the compound engine would reduce that to very little
over 1%/, When we give due weight to these severial economical
advantages of the compound engine, we are in a better position
to arnve at a just appreciation of its supceriority over any class
of single cyluxler engines, and to account for the dncreased
cconomy that results from its introduction, when properly
designed and proportioned to its work. Apart from its econo-
mical advantages, it has another great advantage over the single
cylinder engine where cconomy is attempted with high ratios of

~pxpansion, in that the power is much more evenly distnbuted

%hroughout the stroke. If, for caample, we refer 1o card No. 8
ve find that at the beginning of the stroke the piston was sub-
Jjected to a pressure of 92 Ibs. per sq. inch, and at the cnd of "
Istroke 13 lbs. only, with a M.E.L. of 164 lb' 3

ton to the greatest m’cssuw'b)»ﬁmh-
\\Clbh( of thc,w oh

o :bew predares

Wg?‘h $i the. h!&m theother end 18 1bs,

by*:l’;out 78°,., or if consulered as a

‘”thc initial thrust would be only 39 lbs. as

winsC 92 1bs. in the single cylinder, a reduction of §8** in the
inttial thrust to develop 247/, more power.

THEORETIC CONSUMPTION OF

STEAM.

Pressure. Volumes. Consumption.
150 20 1o
200 30 93
400 40 8
800 40 7-5

Increased cost in fucl and condensation due to the high tem-
perature.

QUESTIONS AND ANSWERS.

“A. T.” asks : \What horse power may be obtained from an
engine with a cylinder to inches diameter, 12 inches stroke,
and making 250 revolutions per minute, steam supplied at
6o Ibs. pressure, or at 9o ls. pressure?  “The point of cut-off is
not given. This cylinder is 78.54 inches in arca, the piston
speed is 500 per minute.  Assuming that the cut offis at one-
third of the stroke, with 6o lbs. pressure on the piston at the
beginning of the stroke the mean pressure will probably be
37 lbs. per sq. inch.  Then
78.54 X 500X 37

33000
With go lbs. on the piston at the beginning of the stroke and
the same cut off, the mean pressure weuld be about 53 Ibs.

Then
78.54 X ’miﬁ - -
33008 AT SIRNARE ROWET:,, 4
*1f the cut off is earlic y -4y s
high, the horse power w

= 44 horse power.

unusually
ures show.
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FULLINIE 80 ON THE HIRST oF KVERY MONTHE BY
CHAS. H. MORTIMER,
Offlee, 14 King Street West,
TORONTO, - - CAINADA.
G4 TEMeLt BUit NG, MoONTREAL,

ADVERTISKEMENTS,

Advertining rates aert promptiy on appheanon  Onders for nlventiving  shoult
teach the office of gaubinatinn ma L\ev 1han the th day of the month tmmediately
preceling date of issne  Changes in advertisements wiil be maide whenever desir
withut ¢ ot to the advertiser, but toinsure pm;m -nnu-mnce with the instruc tions
of the advertiner trygnests Lo change should reach the offie as eatly as the 2and day

of the month,
KURSCRIPTIONS.

The Firatrioat Nxws will be mailed to sulsenibers in the Dominion, or the
Uinted States, puat free. for $1 ou per annum, o cents for six motiths  The price
of sulmcripti @y may be remitted by currency i tegistered tetter, or Ly postal ordes
payatie to € 1. Mortimer  Please dovnot serd « hnluu-« fon Al hanks uniess 2¢
cents fs added for coat of dissunt Money sent in untegistered letters must be at
sendery’ tisk  Sulscriptions from fo'vgn countries embraced in the General Poatal
Union, $1 ¢ per annune. Subscriptions are payable in advance.  The paper will be
disontinued at expitation of term paid for 1f w atipnlated by the sulweriber. but
where o such ondostending exits, will be continued until 1nstrvctions to dis
continue ate teceived aod all arvearages paid

Subsceibers may have the mmlm,g address changed as often as deared.  Hhen
onfering change alwars give the o'd as av’? as the nev addvess

The ﬁublhhu should be notified of the fatlure of sulncribers toreceive their papers
promptly snd regulaty

EDITOR'S ANNOUNCEMENTS,

Correspondence 1 nvited upon all topacs coming legititaately within the wcope vt

this iwmal

SEamtgss wteel boats are now bun, made o Waheheld,
Fogtand  They are made fron s single steel plate about one
quarter mch the kyand arc no hicavier than a souden boat,

THr tifieenth vonvention of the Natwnal Llectne Light

r is wcll c.dml.u(d te put the ddectnnal
ko (mlTYtoalhomllbh test. From Ottasa

L e have rm s rcgularly am! pcrfe'(lx with. ghuuermmre(cr

it sera, as they did dning the months of summer,  The. Qlectnc
razul has came ta stay

Fiyv wheels are uunll) u\ndc of« ast iron, and may be subject
v very aevere steains caused by the coutrution of the metad
Alnwing a Fietar of aafery of 10, s calealated
that the hichest sife speed for the rim of 4 fly wheel is wbout
An engine muaking 2o revolutiuns pu
mamte shonld have 1 wheel not more than eleven feet
duaueter in order to he safe The rim of sacl a wheel would
travel abanr a mile and a hnlfpcr minute

whnle canlimg

e fret per second

AN excellent p\por on “ [ asses n \nlnm.m- Steam Engines
and Their Remedies™ read by the author, Mr Laarie, before
the memhers of the Montreal branch of the Canadian Assoua
van of Statonny Fagmeers, is printed v foll in this paper. 1t
s understoald that the Montreal Soriety have made arrange
ments for a series of papers on engineering subjects 1o be read
at then meetings dunng the present winter  The readers of the
Frrciemar News will no doubt have the pivilege of reading
them  The enterprise of the Montreal soriety in *his particular
1 desenmg of emuolation by branches of the Associattan in
n otier cties

Herr and there will he found an enginecr who gives as a
teason for not hecaming: a subaenther of thic journal, that con
silerable space wodevated 1o electrieny and he is not interested
m electrny ey nar he poasehle 1o cansinee hese persons
that they e musriken o thew views, bot such s nesverthelesa the
fat \\o ynhesitating Iv\makcikc statement that every cnginecs
m Canada mqmm an agquaintance wh the prndiples of eleg
tricey 'm@ (lgze melhods.gf ns ngplwmmn Not to recoynize

\nans 1anon of me(l nited States ml! wmtnc at du lruyuing:

this fact means that some day posittons to which he might hne
sccured  promotom, will be closed agamst hun because of by
lack of knowledge of clectnie apphances.  Lhe cngieer wha
neglects now to Wt lumself for the changed rondiions wii )y
electrenty s bringing about an the manufactuning wotld, wes
evprat to fimd hunself relegated by and by to second and hngd
rate positions with corresponding salaries,

A NEW uwvention o serew propellers for vessels D
experimented with at present i Logland,  The object aimed
by the nventor 1s to produce a propeller which will wlwane
revalve m the one dicertion, and by means of which the maton
of the vessel may be either forwards or backwerds, With <« h
a propeller the engine s much sunphticd, as it 15 unnecessan ta
have any reversing gear.  The propelier 1s made with a conne
hub, to wiich the projectng blades are so attached that they
may be tutned to form either a nght hand screw or a lefe hand
screw.  The piteh of the screw may also be vaned.  Shoald
this an.entton prove a success, 't will make quite 1 change w
the construction of marme engmes, and will give the officar m
chitrge of the ship as great control over the propeller s he now
has over the helm.  The engmeer will only aequire to keep the
engines gomyg steadhly, and by controlling apparatus, worked .
the tdder now s, the propeller may be altered to change the
speed or reverse the motion of the vessel,

ON Junuary 7th, a Imlc afu,r O ndm kan lhv evenng, a large
new engine i a factory in Cinomaty became  onmanageable
and ran at such hugh speed that the fly wheel buest,  Lhe
wheel s saud to have been about thurteen tons weght, and one
preee, about 4 ton weght, went up ana came down aginn through
the roof and three fluors of the factory.  Constderable drsnage
was done, but fortunately no hves were lost. Something must
have gone wiong with the governmg apparatus, else the enygme
could not .hnvc Jum away beyond contvol.  Luvery  enpweer
should k :consfant watch on all the governmng appanitus
not-only.s é.-gov,cm\&’n iself and the dnviag gear, whether

m&h‘ﬁ;brﬁ%?bulﬁfm‘ou the valve which has 1o throttle off the
ste:m, whetlierit be an sutomane cut-off or not.  Someumes a
separite +ithe s used to throttle the steam, and cases have
vuaurred where this valve became toose on its spindle and was
forced waie open by the steam, and of course tn such a case the
most perfect governor could do nothing.  Such throttle vilves
should be made su that the pressure of steam will tend to shut
them, and then of the governor fails o hold the valve open, the
xnsine«iﬁm

Aot ey AR -

,A ngls:,ph}kqf great importancgiq. ;glegm’p}ycomp.mlca and
operators and of much interest to thepyblicaias Prapeuicedsi
few days ago-by the Court of Appe q,k&gxg‘.rgal., “Ehe-gase
was that of Lamance v the Great Nosghwesterp Lelenraph G
While Mi. Lionel Lausance was i, Ngw = York oneg of his
cnpluyees sent hun a despatch saymy, * Writingiyou-te-pight,”
The sentence was made to read, * Waiting you to-night.” Cop.
sequently M. Laurance made an unnecessary tnp from New
Yotk to Montreal and he sued the telegraph company for $200
damages.  The court mn the fint mstance awarded $30, the
atual cost of the trip from New York.,  The company appeated
from this deaiston.  The fact was estabhshed that the error was
duc to the negligence of the employees of the company, but the
appellant set ep the plea that despatches were semt under a con-
tract which declared that it would not be hable for damages
resuling from errors unless the despateh was repeated, and then
only to the amount of fifty *unes the amount pad for the mes-
sage. Such a contract the court declared to be contrary to
public policy, and any contract by which a party sought to n
the pumshiment for has faults wasillegal.  The judgment was
confirmed.

AN amusing, and at the same e mstructive nadent,
oceurred quite recently in one of our aesghboning cities, the ke
ot which, it scems, may often be the cause of trouble, yet onc
would scarcely look for it in that direr tion. [ he meter inspector
of the clectne light company in makng s usual rounds to take
the scadmgs fur the mouthly aceounts, reported one of the
meters Shellenberger; as not baving  registeresd, althougt
previous months had always shown up in good shape (for the
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wmpiny . A tepairer being sent Lo break the seal and remove
the « ver, found woven round the thin alumnum blades of the
retudimg  medhanism,  spider webs in all  directions, but
app uently not satisfied with spinning them from blade to blade,
the ~der had cast several hawsers from the blade to the back
of the weter, thereby  preventing it from bemg wet i motion
when the current was turned on. When they wete removed, the
metes Strted off m good shape agamn with but one lamp burning.
the natural conclusion i such a case s that the spuder had
anled anto the meter when very small, and had made it his
permanent abode until too large to crawl out again, but the
problem is, what did be feed on? - surely not some of the cur-
eat ¢ Moral. if you want your meter bills to bring you in a
proper return for the current supplied, have the covers temoved
from them every six months,  In the case referred to, the meter
had been undisturbed for wore than & year.

thanrroy, the “ Ambitous City,” who will be expected to
wear her haliday attire during the convention of the Canadian
Electnical Association there the comng June, will, we feel sure,
be glad to welcome 1ts idvent, and be only too pleased to know
that she 1s giving a good send-off to what may become one of
the most nfluential mstitutions in the Donamon,  Doubtless
<he will have her wmountain ol trimmed up in yreen, her
bay wearing its best and cleanest apparel, and the weathes the
mast propitious. < propos of this, and for the benefit of those
who have never panl a visit to this well known city, we take
preat pleasure i sayim it has mny attractions that few other
uties enjoy.  Espeaially 1s this the case during the summer
months,  Among these attractions may be entioned the
mountam, the vanous drives, the glorious Hamilton (formerly
lurhngton; bay, the well-known Hamilion formerly Burlington)
beach, her beautsful, stragght, block paved strects, arched
over with shade trees, her comfortable, cozy homes, her con
gemal people, and above all, the thorough manner in which she
tries to make all strangers wathin her gates enjoy themselves and
have a good ume generally. Other attractions will be the
Eicctric Light and Power Company s new station, one of the
most complete and best planned in the Domunion, the new City
Hall and other public buildings, and the manufactories, the
punupal ones of which, we feel sure, will be thrown open for
the nspecuon of the visitors.  Apart from the above, Hanilton
1> one of the coolest and most home-like cities i the Provinee,
i tact, Just the sort of place to take the family along to spend a
tew days.  We feel safe in asserting thai all who attend the
st annual convention of the Canadian Electnical As«-viation
w Hanulton, will have a right royal guod time, and a brotherly
welcome from her citizens gencrally.

10 those who bave the care and runming of dynamos of any
deseniption i thas charge, we woukd say that dynamos and
@it can never be made to assmulate, no matter how hard one
may try.  Provided one eapects his dynamos to do good service
and cause httle or no trouble, they should be looked after in
this respect as partieularly, if not more so, taan is a stcam
engine by a good engineer, who knows what he may expect if
he neglects this one matter in the handling of a steam engine.
in fact, 4 dynamo room, from the switch board to the drip pans,
<hould have no place for dirtin any form whatever.  Particularly
~ this the case widh the commutators and brushes of any dlass
uf dynamos, but more so with those that have open or removable
scgments.  The wnter has known of cases where arc dynamos
ot the T. & H. pattern were allowed to run for weeks at a
ume without the removal of the commutator segments, and
when removed, the wonder was how they managed to hold
out and give good results. It s ahmost criminal to have
tings m such a shape. The segments of which we speak
<hould have been removed and thoroughly cleanced of their
«opper dust and oil at least every second day, which if properly
attended to will reduce the habiliy of the current to jump
wrough or perforate the msulations of the commutators to
annost a nulhty. Not only should dirt around the commutator
ve particularly guarded agamnst, hut a scrupulous cleanhiness
-hould be mamtamned over the entie apparatus. It will pay
i every way to see that apparatus s not bemng loaded down
with dit.  See to it that belts are kept clean both inside and
outside ; have them gone over at regular antervals by your belt

maker, and have him remove all forcign matter from thewr
pulley sicde with his thin steel sceaper We say have your belt
man do it, because we feel sure that he will know just what to
scrape off and leave your belt with a good hugging face for the
pulleys.  Also see toat that the pulleys on your hine shalting are
not whirling around nightly pound upon pound of grease and
dust.  In this connection it can be stated for a fact that recently
a large friction grip pulley bemng used mghtly to drive 1 large
alternating machine, when ordered by a new manager to be
cleaned, produced a full cubon box of 6ilth, the rest of the
pulleys also gave up their muck in proportion to their size. In
view of such incidents it becomes not only a necessity, but an
absolute charge on those operatmyg electric light wmachinery, if
they would have their plant in prime order, to see that dirt
becomes no part of it. You can count on the loss of at least a
pound of coal per hour for every pound of dirt that has to be
whitled around by your engines.  Another poant that might be
mentioned in this connection is, that none but the best fubricants
should be used ; they ave the cheapest in the long run, and with
the ol saving devices of the present day, you cannot afford to
use poor ones ; make it a point if you are not already fitted out
with one, to procure an oil filter at once; be sure that it is a
good one, and one that has stood the test ; you can then afford
1o use none but the best quality of ails.

To those interested in, or who contemplate purchasing an
clectric light plant, or making additions to an existing one, we
would say, beware of the cheap trashy  matenal and apparatus
that is being landed at your door without moie than a suggestion
that you think of purcliasing. By cheap, we do not mean those
which are sometimes bought from a reliable manufactory at a
very low price on account of keen competition  for any of the
rehable manufacturing companies in existence to day will sell the
best they can produce, and will install it in a proper manner, cven
if they find that on account of the low price obtained they are
sometimes unable to make but hintle profit thereby bt 1hose
which from®the start are offered at a ridiculously low price, so
low that the contemplative purchaser must know that it is anay
down, causing him sometinies to wonder if there has not been a
nustake in quoting figures.  Yet, when the scller asswes him
that the price is all right, he imagines he is getting as good as
has been offered at perhaps twice the figure by a rival bidder
for his contract, and not until he has the work all finished, the
wirlng all completed, the engines and dynamos in running
order, docs the trouble begin to show tself, nor does he realize
that the expense of keeping the thing in running order is going
far beyond his expectations, until later on, when, after one or
two incipient fires, he is notified by the Underwriters’ inspector
that to run the plant as it s mstalled will mean that he must
run it .t hus own nsk, without msurance.  Then, and not until
then, does he fully comprchend that he has been penny wise and
pound foolish, and that it would have been better had b bought
the more expensive plant at the outset.  To make matters worse
i cases of this kind, the concerns who do this low cdass work
are generally so low down in their finandial standing that it is
worse than uscless trying to make them do it over again and in
a proper manner. The upshot of it is that the plant cither has
to be entirely removed and sold for little or nothing, or more
money spent on it to put it in apple pic order than would have
been required i the first place had an At plant been purchased.
1t would be an easy thing, and not over expensive, for would be
purchasers to find out for themselves before placing thewr
orders, what 1s good and what is not. Instances have come
ander our observation where the entire wiring, &c., has been
condemned by the insurance companies’ mspector.  One of the
mstallations was done by a company who know how to do good
work, but a cheap job was what was supposed to be ~anted,
and they filled the requirements ; the other was done by a con.
cern who do not know any better  who scll apparatus and do
winng without ever having had a day’s instruction in such work,
they do make a sale occasionally, but at what figures ! There
15 another feature of the subject that it is far from our wish to
cncourage , that is, the excessively high prices a.. * large profits
which some of the larger electnic manufacturing companies have
been eaacting from their patrons tight along.  In this direction,
however, we are pleased o note a deuded change for the
better.  They seem now to be anare of the fact that even 50 per
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cent. profit on such articles as they turn out is far too much, and
they ate reduang therr fig ures accardingly, in doing which they
are assisting 1 the removal of the incompetents in the business
in a way which 15 bound to 1esult i an increase of their business
and output.  In conclusion we wish to say to those who are
doing a manufactuning business, and who have the installation
of a plant under therwr direction, see that everything is done in a
proper and «areful mannce, and the best that can possibly be
done.  Have every large or small wire, be it for 1 famp or 1oo,
of the best material and put up in the proper way - in other
words, do cverything in your power to raise the standard of
clectrical work of all kinds, and nothing to lower i, Let money
constderations he the Last to think about when good work is
placed on one side of the scale and bad on the other, for as sure
as the sun vises and sets the bad will hit back every time.

Mg. A. J. Cornveau, of Momreal, cu® a prominent figure in
tonnection with the recent National Electric Light Association
convention at Montreal.  Inadentally it might_be mentioned
that Ins pronmnence was not so much due to the value of his
public services on that occasion as to the numerous articles
mspired by hunself which appeared in the American clectrical
journals, all tending to show that to bim belonged the credit not
only of secusing the holding of the convention in Montical, but
also of the successibl carrying omt cf the entire undertaking. In
short, Mr. Corriveau got all the free advertising that it was
possible for him to obtain out of his connection with the affair,
and while with a hberal hand he assisted in the expenditure of
public money subscribed for the entertainment of the visitors,
he appears to have carcfully refrined from drawing on his
personal resources for that object.  Therefore, if any person has
special reason to regmd with satisfactien the late convention
that person is Mr. Corrvean. It was on this account that we
read with Jess surprise than otherwise we would have done the
announcement that at the recent street railway conveniion in
Pittsburgh, Mr. Corriveau extended an invitation to the Street
Railway Association to hold its next convention in Montreal.
The invitation was not accepted, and for this Mr Corriveau
doubtless has reason to be thankful, inasmuch as the people of
Montreal, whose hospitality cannot be doubted, might neverthe-
less have declined to allow him another opportunity of sclf-
glorification at their expense, It may almost with certainty be
said, that in thus professing to speak on behalf of the city of
Montreal, Mr. Corriveau in reality 1epresented no other person
or interest than humsell.  1f he would contribute handsomely
to a scttiement of the liabilities accruing from the late conventiom

he would stand in a better position to advocate a repetition of
the cvent.

Another matter on which Mr. Corrivean has recently been
expressing his opinion in the Amcernican clectrical journals, 1s the
attitude which thoc repiesenting the clectrical interests of

Canada should assume towards the recently organized Canadian

He is a strong advocate of Canadians
joining the Amenican association.  He thinks that thereby their
interests would be better served.  He is especially confinned in
this view since it was decided to change the name of the
“National ™ to the * International ™ association.  What advan-
1ages are to be conferred upon Canadians by this change in the
name of the \menican organization he omats to mention.  Of
course the Ainerican papers are only too waling to pubhish Mr.
Comvean’s opinions in this direction, while Mr. Comvenu is not
slow o put hiv apiions on this or auy other subject on record
far the sake of the cheap notonety whech s thus afforded nm.
Mr  Corniveau s, of course, cntitled to tus opimions, but we
submt thar he has long cnough posed as the tepresentative of
Canadian slectrical interests, and hence, 0 valgar parlance, is
“ealled dovn®  Mio Cammiveau never was and s not now
enmled to spek on behalf of those interests. Touching the
change of name of the Amencan association, the opnion prevails
on this sude of the boundary that its object was to head off the
mavement for a purcly Canadian organuzauan. So far as the
benelit to he demied by Canadians from membership an the
respestive associanons s concernad, there as something to be
said on bath sudes St there s 50 doubt at all where the pre-
pondemnce of advantage hies. Canmwdians for a ume mught
denve more instruction {rom attendance on the meetings of the

Elcctneal Association.

American society, but that is all that can be said.  How many
of such meetings, held say at one time in Boston, and :t another
time in Atlanta, Georgia, would Canadians be able to attend?
What influence would the representatives of Canada be able 1o
exert as members of the American association on behalf of the
clectrical business in Canada?  To what extent would the
American association have the power to influence legistation in
Canada affecting the electrical interests of this country?  Mr,
Corrivean is kind enough to adimit that * Canadian electrica)
interes's are large enough to support an organization.” So far
he represents the feeling on the subject in this country.  While
it cannot be denied that in the United Stites there is, generally
speaking, a more pesfect development of electrical knowledye,
we are nevertheless prepared to dispute the assertion of a New
York contemporary that “ull of the experience is on this side of
the border” ‘There are in Canada a few persons at least whose
kuowledge of the science is conteinperancous with its first appli-
cation to commercial uses. As to the Canadian Electiical
Association, it is daily gaining strength, and unquestionably
has before it a carcer of usefulness.  While preferting 10 enist
as a distinctively Canadian organization, it has none but the
kindliest feclings for the greater organization in the United
States. Each of these associations has its own work to perform,
and may cach petform that work with the greatest possille
cfficiency and advantage to the interests 1epresented.  Mcau-
while will Mr. Corriveau kindly refrain for a time from obtruding
bimself upon the notice of a forbearing public?

CANADIAN ELECTRICAL ASSOCIATION,

THE front page of this number of the ELECTRICAL NEWS is
cmbellished with the portraits of the executive officers of the
recently organized Canadian Electrical Association.

In future ycars, when the Association shall have become a
large and influential body, as we believe it is bound to do, it may
be amatter of some interest for its members to refer to the numbers
of the ELECTRICAL NEWS containing the physiognomies of its
original promoters.

It is with pleasurc that we are in a position to state that
interest in the Association is steadily extending. In another
column is printed a letter from a resident of British Columbin
who desires to becomes a member.  In the possession of the
Sccretary is another letter of similar chamcter from Edmonton,
N.W. T, while a number of applications for membership from
prominent representatives of the industry in Montreal and else-
where arc awaiting the action of the Execcutive Commitee.

VALUE OF TRADE JOURNALS TO ADVERTISERS.

THE circulation of 2 trade paper concemtrated among &
special class entitles it to a higher advertising rate than the
medium of general circulation. It is not worth more to every
advertiser, but to those who wish to address the special class
it reaches it is worth much more. The man who has an article
to scll to druggists can afford to pay the best diug journal a
rate higher than that charged by a paper circulating among all
classes. The drug journal has practically sifted the community
down to possible cusiomers, and he pays for no waste circula
tion, as would be the case with any other medium.  An inspec
tion of the rate cards of the best trade papers shows -that they
uniformaly charge rather high rates, and an inspection of their
columns shows that they sccure a much larger proportion of
adverusing than the mediums of general circulation.  The
conclusion s irresisuible that advertisers find them to be worth
what they charge.—Printers’ Ink.

Wagg - We had a termble thunderstorm as 1 came up in the trmin this
aftcrnoon.

Woaden  Weren't you afraid of the hightning ?

Waggr~No: 1 got belind a brakeman.

Wooden-—Behind a brakeman > What eartly good did that do?

Wagr—Why, he was not a conductor.~22iladelphia Jem,

** Our old fricnd, M. Ramshotham. was reading the other day a letter

in the Temes about * Klectrical Tramways.” when she came upon a iac
statmg that * two naked conductors * would be used. Much shocked, she
was about to Jock atsomething clse tn the paper when she noticed that *one
of the conductors was 10 be camed on poles and Rnother to be *Iaid ngid
tetween theails** Horrified at this apparent brutality, the worthy lady
has been wnting letters (in draft) to the commissioner of police ever since.”
—l.ondon Pusck.
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THE ELECTRIC TRANSMISSION OF POWER.
BY Gistert Rarp.
{Continued from January Numéber, )
LECTURE H.-—FUNDAMENTAL PRINCIPLES,

rue fundamental principle on which the clectnie trnsnussion
of power depends is that peculiar, and, 1 might almost say,
mvsterious interaction between magnets and currents, which we
comprise under the name clectia-magnetic induction ; but more
particularly two special ciuses of electro-magnetic induction, the
one discovered by Ocisted and the other by Faraday.  Oersted
discovered that, under certain conditions, a compass ncedle is
deflected by an electric current, and Faraday discovered that
relative motion between a magnet and @ closed conductor
will, under certain conditions, produce 2 current of short
duration m the conductor.  Oersted’s cffect is 2 permanent
one ; the needle remains deflected as long as the curvent flows.,
taraday’s effect 1s transient ; the cuitent flows, not as long as
the maganct s present, but only durning the tme that it takes to
change the relative position of magnet and closed conductor.

It1s clear that in Oersted’s expenment the movement of the
needle 15 due to the action of a mechamical force between the
magnet and the coil.  In Faraday's experiment the transient
«arrent must be caused by a transient clectromotive force, and
dus, in its turn, is caused by the relative movement between the
coil and magnet. The modern method of explaining these
things is based on the conception of magnetic lines of force, and
the looping of these lines with the wire coil through which the
current flows.  The whole subject has been so admirably laid
before this Socicty in the Cantor Lectures on the Dynamo,
which Prof. S. P. Thompson delivered here in 1882, that I need
not occupy time by going over the same ground again, but may
take it for granted that you arc familiar with the lines of force
theory. In modem language, we may therefore explain the two
fundamental phenomena somewhat as follows :—

1. The looping of a current with magnetic lines of force sets
up a mechanical force between the conductor and magnet (or
its cquivalent).

2. Relative movement between a magnet (or its equivalent)
and a wire coil sets up in the latter an clectromative force.

[t follows immediately from these two propesitions that loop-
g and movement combined will require the expenditure of
power, or yicld power, accordingly as the movement is opposed
to, or in the direction of, the mechanical force produced by the
looping. In other words, that we can, by these simple means,
convert mechanical into electrical power, or clectrical into
wmechanical power.  If we carry out both processes at the same
time, that is, if we combine Faraday’s with Oersted’s experiment,
we require, of course, a pair of wires between the two converting
mstruments. In Faraday’s experiment, if we thrust the steel
magnet into the wire coil, we expend mechanical power, which

F1a.1

i~ converted into the clectncal power represented by a current
flowing under a certun, though in this case very small, potential
diffcrence.  The power represented by this current is again
reconverted in Oersted’s experiment into mechanical power,
which 1s used 10 produce the deflection of the magnet. The
total amount of power thus transmitted from onc place to
anather 1s, of course, exceedingly small, but the same principle,
applicd on a larger scale, cffcats the transmission of many
torse-powers, and 1t will be my task to show you how this is
Jdone in practice.

Before entenng upon this subject, T must explain an expres-
«ton used n staung the fundamental principles on which the
rlectne transtission of power s based. T said that we require
4 coil and a2 magnet “or its cquivalent.” The cquivalent of a
magnet 1s, as you know, a coll through which a current flows,
and the cxpeniments ought, therefore, also to succeed if instead
of a magncet we use such acoil. In practical waik we use
ncither a stecl magnet nor a coil alone, but a combination of a
«ail with an won core, constituting what 1s known as an clectro-
magnet. . i

You know that, according to our modem conception of mag-

netic fields, there emanates from each pole of a magnet . certain
flow of lines of force ; and when we thrust i magnet into a coil
we cause the individual wires of the coil to cut through the lines
of force. ‘The quicker the movement, that is to say, the more
lines of force are cut by each wire in unit time, the greater is
the EDLE, produced 5 and the more wires are contained in the
coil, the greater is the E, M. F. produced, since the E. M. I,

impulses of the different convolutions are added. It is also
"
A

Fic. 2.

casily scen by experiment that the stronger the magnet the
greater will be the EMLF; so that we find that the EALF. is
proportional to the product of strength of field, speed of cutting,
and length of conductor. Denoting these quantities respectively
by H, 7, and /, the ELY. produced is in C.G.S. units H v/,
and remembering that a hundred million C.G.S. units of E.M.F
are cquivalent to onc volt, we have the EMLEF. in volts given by
the expression
Volts=H @/ 10-8,

In this formula the strength of field is given in lines per square
centimetre, and speed and length are given in centimetres.

The mechanical force experienced by a conductor n the
neighborhood of a magnet pole is, according to our modern
views, due to the fact that the conductor is laid across the lines
of forcc cmanating from the magnet pole. “Fhe force in dynes
is given by the product, H ¢/, ¢ being the current.  Since there
are 981,000 dynes required to vepresent the force of one kilo-
gramme, and since the C.-G.-S. unit of current is 10 ampercs,
we have the force produced by a current of ¢ amperes—

1c/

9,810,000"

These are the two fundamental cquations required in the
design of plant for the clectric transmission of power.  Now let
us sec what is the most simple kind of plant we could possibly
employ. At the generating station we require a contluctor
cutting lincs of force; this conductor must be joined by wires
with a similar conductor at the receiving station.  The sccond
conductor is also laid acioss lines of foice, so that when 2
current passes 1t will be acted upon by a mechanical force
displacing it parallel o itself and doing woik. The arrange-
ment here described is shown in Fig. 1, where the lines R
represent fixed, horizontal, parallel rails, across which are Inid
sliding rails or sliders, St, S. lmagine the magnetic lines of
force passing vertically between the fixed rils, then, if we
displace the slider ', an clectromotive force will be set upinit,
causing a current to flow through the connecting wires, W, and
the slider S; at the receiving station.  The slider S, is supposed
to be laid across lines of force, and will, therefore, be acted upon
by a mechanical force.  Thus, power may be clectrically trans-
mitted from the slider S, to the slider S=. It will immediatcly
occur to you that the cxpeniment I have here illustrated could
casily be tried by means of any milway. The fixed conductors
and connecting wires would be the mils ; the generating slider
would be a crowbar thrown across them, and hauled along by a
train, and the lines of force would be supplicd by the vertical
component of terrestrial magnetism. At another pait of the
railway - possibly miles away another crowbar thrown across
the mils should then be sct in motion, by the current passing
through it. Theorctically, such an armangement represcats
correctly cnough the electric transmission of power; but 1 need
hardly tell you that it would not work in practice.  If you apply
the E.M.F. formula I have given to this case, you will find that,
cven if the slider is hauled along at the speed of an express
train, there will only be generrted about the one-thousandth
part of avolt, the 1eason bLeing that the magnctic field provided
for us by nature s so extremely weak.  If we could apply an
artificial magnetic field of the strength gencrally cmployed in
dynamo machines  that is, about 10,000 timies as strong as the
rertical component of terrestrial magactism  then we could get
about 10 1olts in our slider.  Now, it is obvions that we cannot
spread so strong a field over miles of railway, and we must,
therefore, alter our armangement.  This may be done as indi-
cated in Fig. 2, where one of the wils has been replazed by a

Kilogrammes =
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centre contact, and the other by a circular conductor.  The
slider, instead of being moved parallel to itself, must now revolve
round the centre contact, which can easily be done by a belt
and pulley. We have thus arrived at was is known as a non-
polar dynamo.  But even this arrangement, although very much
better than the progressive slider, is not of practical value for
power transmission, because the EDLE, of non-polar dynamos
i5 still o low. It s only o few volts, whereas we require
hundreds, or cven thousands, of volts 1o carry the cunent to
any distance.  The obvious remaedy s to use a large number of
revolvung  shders, so connected that the EMLE. generated in
cach shall be added, in other words, instead of a non-polar
dynamo, we must usc an ondinary contimuous current dynamo,
wound for hygh MY, This arrangement s shown i by 3,

W
¥ L 1
w §
G, G
— Fio. 3

where G as the generator and G2 the motor or receiving
dynamo.  If you connect their brushes, as shown i the diagram,
and rotate the anmatuse of the geneiator, a current flows through
i, the line wires W, and through the armature of the motor,
and exerts upon the latier a mechaneal furce, tending to pro-
duce rotation and give off mechanical power. 1 am able to
show you this cxpcnmcnm.ll.\. by means of two dynamos
connccled, as shown in Fig. 3.
The Machines Employed in Peiver Transmission.

This expenment has shown how power may be transmutted
clectrically,  Let us now consider somewhat more i detaul the
diffcrent parts of the transmutting plant. At one end of the line
of trunsmission we have the generating dynamo, at the other we
have the motor dynamo, and then we huave the line itself,
consisting of two wires insulated from each other and from
carth. You will readily see that although for the convenience
of cxperimental illustration 1 have placed the gencrator and
motor close together, this proximity was not an essential con-
dition of the experiment.  The motor might have been placed
in another room, or in a different pant of London, and still the
cxperiment  would have succeeded, provided 1 had used
sufficiently stout and well-insulated connecting wires.  But then
you could not have had ocular demonstration of the fact that
movement of the generator armature is closcly followed by a
corresponding movement of the motor armature.

A full treaiment of my subject would, of course, include a
complete inmvestigation of he dynamo, but tlus 1 shall not
attempt.  In the first place there 1s no time for i, and in the
sccond place it 1s hardly necessary, since you are all more or
less acquamted with these n achines. I shall, therefore, not
occupy time by giving mathensatical proofs for the few formule
1 shall have to usc, but assume -hey are famihar to you.  They
are as follows : -

Volts. .ovuvunn =Hvl10-8
Kilogrammes. .. - Hel
9,810,000

C Total curreat through amature ; ¢ current through single
annatere canductor,

e EQLE i annature in volts,

r Number of active &nductors counted all round arnmatmce.

2 Number of purs of pales (# 110 a two-pole machine.

2 Speed m revolutions per nunute.

¥ Total mdoction in C.-G.-8, lines.

AR - English lines.
’ ”
cw Froro-3
00 for two pole-machies.

< A BT
Electromo: 1€ Lray

ne fore
e onee ”

Ca f' Vo

fxy

Lce f)lr’l 0 ('J

0 l ; .
for mulupolar machines with
senes-wound annature.

Kilogramme-metres = 1°015F2C lo-w“ for two-pole

Foot-pounds..... =705 ZrCio ¢ J machine..

Torque . ...-

iloy e =122¥, . .
Kilogramme-metres = 3 23Fr¢pio w} for multipo-
!

Foot-pounds. . .= t4.10Zrcp 10-6 J1armachines.

Tn analyzing these formule you will obseive a curious paral.
lelism.  The symbols for field strength and total number of
active armature wires occur in cither group, but the cunen
occurs only in the group giving torque, or mechanical turmay
cffort, and the speed occurs only in the group piving EDLE,
Nov, if you multiply any of the torque formule with the spued
you get on the left mechanical power ; and on the right the
product of electromotive force, multiplied with current and a
constant, or, in other words, clectrical power; by working thi
out in figures, you will find that mechanical energy expressed a.
horse-power is equal to watts divided by 746, the well-known
cquation for converting mechanical into electric power.

The formule are cqually applicable to cylinder armatures

wound gramme fashion and to drum annatures, provided we

count not turns of wire but active conductors over the whole
circuinference of the ammature.  As regards two-pole machines,
the formulie are the same as found in every text-book on
dynamos, but as regards multipolar machines, a little explana-
tion is required, both as to the winding and as to the advantage
or atherwise of using more than one pair of poles. To mahe
the explanation clear, 1 must refer for a moment to the ordinary
method of drum winding for two-pole armatures.  When such o
winding is illustrated in a text book, the author takes ware to
show only very few conductors, for the simple reason that the
diagram would be one unintelligible maze of line if it were
drawn so as to represent an armature as really made. To gat
over this difficulty 1 employ, ‘nstead of a diagram, a wabular
statement of the winding such as you sce on the wall.  This
particular table represents the winding of a drum ammature

having 100 active conductors.
Drum Winding.

¥ B ¥ B F B ¥ B F B ¥

D ' U ' Dlvyipflunpjuv{in]uv
.__._i__ —_ S
100 149 - 98 ] 47 | 96 § 33 ] &4 | 43 ] 92 | N
gg |39 ;88 |3 |8 |35 )8 |33]38/|xn
¢ 39 78,37 196 f 35 [ 73 | 33| 72N
70 | 19 68 17 | 66 15 63 13 62 11
o ; 9181 716 slsef 372}
50,99+ 48 107 1 36§95 43 ]93] 42| RN
4o B89 ' 381 8 | 56 |8 ]34 |8 32|38
30179 | 28 1 97 | 26 1 75 [ 4 173} 2|7
20 ;69 i 18| 67 | 16| 55 ¢ 15 | 63| 12] 6O
wisol 815l 65| 18] 3]
0 149 =98 —_—

The figures at the top of the vertical columns indicate the
direction of winding, supposing the winderlooks at the armature
end on. The letter D signifies a wire, wound down or away
from him; and the letter U a wire wound up or towards him,
The Ietters F and B, placed between the others, denote the front
and back conncctions respectively.  In modern machines these
connections arc not made of flexible wire, but are separate
picces, specially made to shape, and are generally of larger
scction than the conductor. so as to reduce the resistance of the
armature as much as possible.  One form of canncctor is on the
tabic, both in picces and built up. By referring to the winding-
table, you will see that every wire is numbered ; and thus we
can sce ata glance how the ends of each wire are connected.
The table on the wall refers to a two-pole machine, that on the
slip in your hands to an cight-pole machine, wound sa as ta
obtain the E.)LF. of the four pairs of poles in series. The
printed table, giving the cight pole winding, is almost sclf-
cxplanatory ; but, 1o assist you in understanding the winding of
these multipolar machines gencrally, I had this model prepared,
showing a few of the conductors of a six-pole amature. This
method of winding has been invented by Messrs. Scott and

Paris, patents 4,083 and (,261 of 1874. There are no internal
cross-connections, the ends of the conductors being joined
simply by connecting segments of the kind I have just shown
you ; but with his difference, that each scgment, instead of
cmbracing half a circle, embraces only onc-siath of a circle.
The winding gocs in zig-zag, so to speak, round the armmature,
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returning to the second wire in front o belund the previous
startmg-pomt.  There are thus only two brushies required.  The
winding tables show, also, very cleaily hiow the E.MLF. increases
frem wire o wire, and that the greatest cdufference of potential
occurs between neighbonng wires at the diameter of commuta-
uon.  The difference of potenual between neighbonng connector
sepments, 1s, however, imiuted to the EMLF. due to the tno
conductors, The wmding 1s used for machines intended to
gne lugh-pressure currents, such as are required in power
transnusston.  Where low-pressure and  liarge currents  are
required, the winding 1s altered, so as to torm overlapping loops
on the armature, and for mtermediate clectromotive forees a
combmation of both methods can be used.  But as these wind-
mgs have no mmediate importance for poser transumssion, 1
shail not detain you with a description of them.

Table of Wending for 8-pole Drum Armature; 202 Conductors;
Series Winding; Drushes (+) 135 apart,

K 3 l F ’ B F ’ B 3 B l ¥
1 D ll D U D, U D, U
! : | i
I 202 25 7 50 75 100 ' 125 i 150 , 175
| 200 23§ 48 73 98 123 | 148 ; 173
| 198 a1y 46 71 96 121 146 | 171
| 196 19 - 4| 69 o4 ' 1y !y 169
194 17 ] 42 07 92 117 | 142 | 167
{ 102 15 1 4o 63 9 | 113 140 163
190 15, 38 63 88 [ 113, 138 163
188 n, 30 61 8 | 111 1 136 161
156 9 3] 39 84 | 109 @ 134 | 139
|§4 7 ' 32 57 2 107 132 137
182 5t 3 53 8o | 105 | 130 1 155
180 3. 28 53 78 | 103 { 128 , 153
178 1] 20 31 7 101 126 | 1351
176 | 201 2 49 74 99 | 124 | 149
174 | 199 22 47 2 97 1 122 § 147
172 197 20 43 7 95 + 120 145
170 | 193 18 43 68 93 | 118 143
168 | 193 16 31 66 91 16 | 1
166 191 14 39 04 89 |, 114 139
104 1S9 12 37 62 87 112 137
162 | 187 10 | 33 6o 83 1 110 { 133
160 | 183 8 33 33 83 | 108 133
158 | 183 6 3t 30 81| 106 ) 131
156 | 1& 3 2 54 79 i 104 | 129
154 1 179 2 2 32 77 | 102 | 127
152 | 177 ; 202 l

one which I1llustrated on the screen. The field magnets are
arranged perfectly symmetncal round the ammature ; and thus
the one-sided magnetic pull, consequent upon the employment
of a single pair of horse-shoe magnets, is avoided. There is
very little magnetic leakage, the machine being what is known
as iron-clad ; and, as I have alrcady shown, the E. M. F. is
cquivalent to that of several smaller machines, coupled in series.
The wternal diameter of the amnature s very large, affording
plenty of space for the ingress and egress of air; and the weight
of the machine is less than that of an cquivalent two-pole
machine. The most important advantage, however, is the
small armature reaction.  Experience with large two-pole
machines has shown that there is a limit 1o the size above which
such machines are satisfactors.  This limit depends, of course,
on the speed and voltage, as well as on the output , but, roughly
speaking, we may take st that, for moderately high voltage, and
an output above 100 H.P., the multipolar machine 1s preferable;
and we find, accordingly, that, for the tmnsmission of large
powers, multipolar machines are, as @ rule, employed.

1 have hitherto not made any distinction hetween motors and
gencrators, because the difference between them is almost
ncgligible.  There are certain sccondary effects which may be
a Iittle micater 1n one machine than in the other, but these arce
of so little importance that it will not be worth while to devote
any tme to thewr considermuon. As a rule, a good generator
makes a good motor.  All we require to do1s to set the brushes
a lile forward of the ncutral line in the former, and a little
back from that linc in the latter Now et us see what it is we
ast gaturdly aim at o putting up a2 transmission plant
the generaung cnd of the line we want as high an EMLF. a
we can get, because a high E.M.F. means large power and

»

small percentage loss due to line resistiance. At the motor end
we want as large a torque o1 statical effort as possible, com
bined with a certain speed.  But & ghwnce at the formuliv will
show that it is impossible to get speed without alse getting
EOLE, which, in the case of the motor, inust oppose the
current, and thus the carrent actaally flowing through the motor
1s that duc to the difference between the E.MLF, of the geneator
and the counter E.DMLEF, of the motor.  This Jdifference, divided
by the total resistance of the circuit, gives the current.

The clectrical power developed in the generataris the product
of this current, and the ELF. inits armature.  The electrical
poser converted by the motor is the product of the same current
and the counter EMLE. of its armature, It therefore follows
that the clectrical effiaency of the whole system is given by the
ratio between the generator and motor ENLF. The more
nearly alike these two are, that is to say, the less E.M.F, lost in
resistance, the greater will be the electric efficiency.  Now, the
smiller the current the less E.MLF. is lost in resistance ; but to
yet power with a small current we must work at high pressure,
and we thus find that, from the point of view of clectrical
efficiency only, the higher the voltage the better.  ‘There are,
however, other things to be considered besides electrical cffi-
ciency, and if we take due account of these we find that for
evety case there is one particular voltage at which it is best to
work.

Upon this subject I shall enter presently, but, before doing
so, I must place before you some points in connection with the
regulation of speed and power in transmission plants,  Unless
we can control the speed, and regulate the power given out at
the receiving end of the line, the most perfect motor or the
most efiicient system is uscless. Fortunately, however, clec-
tricity is not only a powerful transmitling agent, but also one
that can be easily controlled, and my next task is to show you
how this control is effected.

{To éc¢ Continued.)

PERSONAL.

Mr. A, AL Dion recently resigned his posttion as chief electtician of the
Intercolonial mailway at Moncton, N. B, 10 aceept the management of
Messrs. Ahcarn & Sopers establishmient and the secretary-treasucestup of
the Chaudiere Electric Light and Power Co., at Ottawa.

Mr. H. Q. Moysey, assistant cicctneian of the Foronto firealarm systen,
dicd of pneuntonia, supeninduced by an attack of la grippe, on Sunday, Jan.
17th.  Mr, Moysey was born in Devonshire, England, 53 years ago, and
came to Canada about 1871.  He was first employed by the old Moutreal
“Telegraph Co.. but had been in the city’s employ for some years,

In recogmtion of the valiable senvice bic bas tendered on bchalf of the
Commercal Cable Co., i which many Canadians arc interested, a banquct
and a solid silver service valued at §3.000 were recently tendered to Mr.
Chas. R. Hosmer, general manager of the C.P.R. Telegmph Co.. and 2
vice-president of the Commereial Cable Co., at the S$t. James Club,
Monkreal, )

PUBLICATIONS,

We have reeaned with the complancents of the Amcraan lectng
Works, Providence, R 1., a souvenir of the recent N.E.L.A convention in
Monireal in the form of a large photograph showing a group of the leading
spirits both American and Canadian in connection with that event.

The February A rena will be read with interest by thoughtful people.  Its
papers arc all readable, many of them very strong.  Briefly, the contents
arcas {ollows : Fronuspiece, Herbert Spencer, a very fine portrmnt of the
great philosopher.  Herbert Speacer s Life and Work, by W, H, Hudson,
for many years Mr, Spencer s pinvate secretary . Danger Ahead, o thuught
ful discussiun of the clevtural Cullige problam, by Robent S Taylor , The
Railroad Problem, biv Ex Gov Lionel A. Sheldon , The Soliditary of the
Race, by Henry Weud, Hypnotism and iis relation to Psychical Research,
by R O. Flower; Inspiration and Heresy, by P. Cameron, B.C.L.; The
Sub-Treasury Plan, by C. C. Post, anthior of ** Daven from Scato Sea ' &
The Atonement, by Rev, Burt Estes Howard, The Last Amencan Munarch,
by James Realf, Jr. A Spoitof Uflice,  part sccuid of Mi. Hambin Gat-
land s great novel of the modern west.

The Bnush Columtaa Distnet Telegraph and Messenger Senvice Co., of
Vancouver, will establish services in Nanamo and New Westnunster

The plans adopted for lighting the buildings and grounds of the Wosld's
Columbian Exposition provide for 138,318 clectric lamps, of which 6,766
are to be are lamps of 2,co0 candle power cach, and 131,433 wncandescent.
16 candle power each.  The clectne bighting wall cost snmething like
$1.500.000. and will be ten UMEs as eatensive as was employed at the Paris
Eaposiion,  The sght anid motive plaat at the Lapositon, d s ostimated,
will require 20,000 hurse puner, of which 22,000 wdl e foqunad fur the
clectne plant,
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ANNUAL DINNER OF MONTREAL BRANCH, C. A. S. E.

Tug Reindean Hotel, Montreal, was the scene of rare good feitowstnp on
the eveming of Saturday, fan. a3rd, when the members of the Canadian
Assnctation of Stationary Engaicers of that caty and invited guests assembled
aroun § the festive beurd to celebirate thae annual reunion,

The attendance outnumbered that of previvus years, about one hundred
being preseat.  The managanent of the hotel exerted themselves most
successfully un behalf of the enjoyment of therr guests.

The Committee of Management, Messrs. ‘1. Naden, Presulent of the
Society T. Ryan F H Thompsun, 1. Nuttali, R. Doran, Jas. Elliott, and
Jos G. Robertson  the efficient secretary of the Assouation, left nothg
undone which might contribute to the happiness of the occaston,  “The
** regulation,” ** lubrication ” and ** adjustinent” were so perfect that winte
** notselessness © was not altogether secured, ** hot boves,” ** pounding,” or
anything tending to disturb harmony were conspicuously absent,

Mr Geo. Hunt occupicd the chair, and proved humself o be welle
versed in the duties of a ** governor “—ore cspeaally a governor of a
feast,

Letters of regret at inability to attend were read from Professors  Bovey
and \Mcleod Messrs, H Valance, H. M. Swecttand (New Yorky, Mayor
McShane E O Champagne, Fred Thomson and C. F. Robertson.

After due attention had been paid to the many delicacies with which the
tables were loaded  the usual patrictic toasts were honored,

In response to the toast ** Mechanical and Steam Engineeting,
AVrnight spoke as follows *—

* It 1s with great pleaswie that 1 have the honor of mecting you at your
sccond anpual dinner. 1 believe in such things. T he civil engineers have
theirs, why not the stationary engtncers 2 For a few hours once a year you
can cast aside care. Low water in the boiler or stecam down makes no
difference for the time being. 1 was amused a year ago at ovetheating a
conversation betwern two members of this socicty  ‘The first annual dinper
was (lose at hand, ¢ Are you gowng ?” said one to the other.  ** No,” was
the reply.  ** Why not2” ** Because 1 never attended such a thing, and
don’t ﬁnow how to bebave™ 1 felt humniliated.  But by thus acknowledge-
ment, the speaker at least proved himself capable of learmung. 1 was sorry
that such feehings existed.  The behaviour at a public dinner-=whethier we
fced oursclves with the fork or the kmfe, whether we put the spoon to the
mouth stdeways or powntways, or whether the tea spoon should remain in
the cup or be putin the saucer—we engincers must leave these highly impor-
tant momentous and absiruse questions to the cultivated and high toned
society gentleman, who alone is able intellectually to grasp the situation.
We eagineers will content ourselves with the rule of the engine room that
the most direct and sumple method s the best, at 1able or elsewhere. A
few days ago circumnstances brought your suucty in a forable maaner to
my mmnd, A free public lecture was given under your auspiees by Mr,
Laune, on ** lmprovements on the Steam Engine.” 1t was duly adventised
in the papers, and a large represeatative gathenng was present,  An able

per was rcad on the subject, which was appreaiated by all present.  The
g’llowmg day 1 saw a notice 1n two of the English dailies 1that such a thing
had taken place—all done up in space of four or five lincs—while in the
same papers whole columns were dished oul to us about contests at billiards,
* An Angleto an Ulster,” pugilism and dogs. It is said, and 1 believe it
with truth, that the moral and intellectual standing of & community can be
correctly estimated  from their  newspapers.  What would intelhgent
strangers or foreigners think of us in view of such a showing ?  In defence
it sghit be smd that 2 paper 15 run to please its patrons.  Granted « but §
have no doubt that fitty coprics of the daily papers are sold to the engincers
and mechames of this city {ar every ane o U to the slugging, plugging and
gambling frateranty . and 1 will include the awaers of St Hernard dogs,
which were henored on that occasion with a column and a half,

Mr Chawrman and geatlemen, the cogineer ts one of the most smportant
fartarsof the present trme.  “There are several meanings to the term * fngi.
neer,” or more properly speaking  several branches in the department of
engineenng. 1 contine mysell to the word as used w the name of your
socicty.  Unce doctor may have the bives of a dozen persous in his hands,
An cogimeer may have a thousaad. Put all of our lawyers, notarics,
brokers. shavers, boodlers aldermen et et¢ , that ever have, or ever will
cxtst, in 2 bag. shake them up and riddle them in a nddle —what have they
dunc fur the benefit of their tellowmen or the country in comparison with
the wotk of onc engineer known as James Wat 2 rilc tas revolutionized
the world and changed its geography in a1 peaceable manuner by gwing us
v power.”  As a conseqquence, the wages of the workingman have doubled
aud trebled since bits time, and the necessanies of hife are much lower in
price since 17931 we are better fed and better clothed , live longer and
enjoy ourselves morc, The child bora this year, if he lives to be 60 years
of age, will live more, see more and do more, than il he had lived g6¢ years
tn the time of Mcthuselah.  The rulroad and the steamship are the great
christianizers and civilizers of the day.  Should thousands of missionaries be
sent 10 Africa. they would not civilize the nation as fast as would a rrilroad
through the country. What arce the results following engincening in our
own country? 1 can get a suit of clothes of English or Canadian material
1n Ontano tor the sime or less moncy than here in this aity, depending upon
mumapal or other taxes.  The farmer 500 miles from here gets witun afew
cents per bushel of the price for his grain alongside of the ship in Montreal.
These are some of the doings of the engineer and his engine.  What will
take place in the acst fifty years it is impassible to forsce.  The engincer
can work, bhut hie can not prophesy.™

* The Manufactunng Interests ” wete responded to in surtable terms by
Messis Lautic and Darhing.

Messrs. Smellic and Naden did hkewsse on behalf of the taast to ** Elees
tncal Faginecning ©

Mr Grandberg replied on behalf of the woast ** License Law and lospee.
ton ”

* The Brotherhood of Locomotne Engincers

twe tn Me, Clark.

Capt,

found an able representa-

Messrs Gormlev aad Mitchell replied on behall of © Our Luests, and
Mr ] R \Mortmer of the F3 8 TRIc AL Naws, on behalf of  The Press.

Revera] rectations and songs were cralitahly rendered by Messrs. Hunt,
Nattall and Naden

An invitatind was extended to the members of the soaety by Prof. Bovey,
on behalf of Mciill University 1o pay a visit to that institution, when Prof,
Nicholson bas kindly promised to explain to them all the latest improve-

ments in apparatus employed in teaching applicd science. It has luen
decided that i response to theanvitation so kindly extended the Association
wHI visit the University on Saturday next, the 6th inst.

Capt, Wight als> promnsed to read a paper on ** Power” at the nent
regular meetng of the Assoctation, on Feb. 11th.

An evening of unusual enjoyment was brought to a close shortly afier
miduight.

TRADE NOTES.

‘The Toronto Electrical Works report business extraordinarily good tor
the season. They have been making a large number of repairs to arma,
tures, converters, &c., haviag special facilities for this class of work, Iy
are also Canadian agents for the justly celebrated Stanley converters,  ihe
“tried and true” Clark rabber covered wire is a specialty of theirs of
winch they handle lnr;;c quantities, It the general supply line they hae
been and are very busy.  In the construction and expert department they
have been pushed to meet demands. ‘They are making a specialty of
reconstiuction or extension of preseat plants nnd of expert inspection,

Within the tact three months the Royal Electric Company, of Montreal,
have manufactured and instalied the following clectric hghting and power
plants © Quebee & {.evis Electric Light Co., 1500 light alternating dynamo,
The Prince Athert Flectric Light & Power Co., oo light alternating ptant
complete, with transformers, lamps, meters, 8¢, Corporation of New
Westminster, B.C., so light arc dynamo complete, with lamps, etc,, and
1500 light aliernating incendescent plant,  with «transformers, lamps,
meters, ete.: School of Practical Science, ‘Toronto, 23 light direct current
dynaumo: Sandard Flecric Co. Ottawa, wo 1300 light alternaumg
dynamos, three 735 h. p. power generators, 75 b, p. motor, two 15 h. p,
wo*ors, two 10 h.p. motors, 74 h.p. motor and two 5 h.p. motors; Messrs,
J. C. Wilson & Co., Moatreal, 250 hgbt direct current incandescent plant,
complete ; Messrs. Wells, Richardson & Co., Montreal, 73 b, p. motor,
Canadian Pacific Railway Co.'s new shops at Hechelaga, 35light arc plant,
compiete, Grand Trunk Co.’s new rolhing mudls, 15 hight arc plant, com-
plant, complete; Messrs. Go A, Mooney & Co., 100 hight direct curremt
incandescent plant; Henry Owen, Montreal, 2§ h. p. motor; J. B,
Robert, Beatharnois, Que., 150 light direct cutrent dynamo; Alex. Bunun,
paper mill, Valleyfield, Que., 130 hght chrect current plant; Lachute
Fleetric Light Co , Lachute, Que., 350 hght alternating plant, complete ;
Canadian dridge & Tron Co., Montreal, 15 hight arc plant, Royal Pulp
& Paper Co, East Angus, Que., 330 light alternaung plant, complete;
Geo Hilliard, mills, Peterborough, Ont., 150 light direct cyrrent plant,
complete; Edmonton Electric Co., Edmonton, N.W.T., scolight alter.
nating plant and the necessary steam plant complete; Coaticooke Electric
Co., Couavicooke, Que., 350 light alterpating plant: Wm. Ewing, gmin
warchouse, 5 h p. motor ; The Granite Muills, St. Hyacinthe, Que., 33 light
are plant, compleie; Dominton Wite Mfg. Co., Montreal, scolight dirvct
current dypamo, and the P, E, Island Electric Co., Charlottctown, P.E.1
500 light alternating plant, complete.  Ths, for a purely Canadian tstitu.
tion speaks volunies fur the enterprise and push of the management, and
especinfly so when the heavy competiion frum every larsge American
institution is taken into cunsideration. A numbxer of these plants have been
increased, principally the Quebec & Levis Electric Laght Co., the corpora.
tinn of New Westminster, the Standard Eletric Lo, the Donunion Wire
Mfg Ca the P E T Electric Co,, the Granie Mills and the C 1L K,
Besides the ahove the Royal Electnie Co. have mstalled some 8000 lights
with corresponding engine and dynamo capacity in their own lighting
station in the city of Montreal  The Polsan Iron Waorks Co. arc now
building for them in Toronto, o large engines, one of which 15 a 750 b, p.
doublc compound cngine :tnd the other a 300 h.p.  They e installing four
batterics of Babcock & Wilcox boilers, cach of a capacity of 300 hi.p., and
arc building alarge factory and lighting siation, thercby doubling thea
Pprescnt output.

ASSOCIATION OF MARINE ENGINEERS.

AT the last regular meeting of the above Association the following officer~
were clected for the cnsuing year . President, F. E. Smith, by acclamation ;
1st vice-president, E. W. Fox, and vice-president, P, J. Kennedy ; council,
R Hughes, S. Gillespic, D. L. Folcy, J. J. Kennedy, P. Quinn ; treasurer.,
1. H. Ellis, by acclamanion ; seeretary, S, A, Mills, by teclamation 5 inade
guard, J. Adams, audiors, J. Hamngton and J. D. Baaks.

Winnipeg, Mamitola, possesses a telephone exchange which has over 730
subscribers—one to every thirty.six of the population. Such facility of
communication, Practical Electricity thinks, **must tend greatly to the
incrense of family gossip, and it would be interesting to know how far this
conpition 1ends 1o cordial relations in the community.  If the difficultics of
obtaining the car of ** Central * and completing an interview over the wire
without interruption are anything near what they are in most tdephone
cxchanges, there must be great sclf-control practised, or a canvasser for a
vocabulary of objurgatory phirases would be favorahly received. 1o London
England, whese tlephonz service has recently been reduced to ten pound-
a year, the attendants at the central stations wear sounders on theie heads
and 0o bell s mng—1the taking of the phone by the user producing a sound
that s font, mndeed, but suflicient to call the girl’s attention. In conse
quence, the room 15 tess no1sy than by tne methods which have hitherte
prevailed, with, probably, less confusion of sounds over the wire than is
usually met with,”
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STEAM TURBINE TESTS.*

Uur cable dispatch tius week contuns what to electnical engineers will
apjear & most remarkable and sensanonal experiment.  1t1s the result of
acrcful test made by Prof. Ewing ona steam tutbme and dynamo com
tinstion of roo-kilowatt cupacity.  Lhe Parsons turbine has been hnown
tot sume years, and has been goven a cousiderable tral on a small seale,
T excellence of the tesult of this last test, however, was hardly to be
antuapated, even by the most visionary friends of the stecam turbine. It
was found that at full output an electrienl horse-power hour could be
obtained by the consumption of only 27.6 pounds of steam, while at half

Llowd but 29 pounds were required.  If his result 1s confirmed, and where is
reoon 1o expect that it will be on account of the well-known skill of the
engeneer who tiade the tests, its effect may prove to be very far.rcaching,
Nearly ayear ago in discussing an American invention of a similar charac-
ter -the Dow steam turbine*—we called attention to the wide field of
usctulness that would be opened to such an apparatus if it should be found
revonably economical of steam,  “The present facts show not only reason-
ab'e but extraordinary cconomy, for 27.6 pounds of steam per horse.power
15 a figure that, 1t 1s safe to say, has never been reached by any sunple tngh
speed engine of the type of which there are thousands 1in use i electnic
igt and power stations to-day, and s barely withn reach even of com.
peund engines when they are used non.condensing. And sull more
remarkabte 1s the half-load efficiency, If wther the Parsons turbine ot ats
American compeer can give such results as this with the regulanty that it s
fai to anticipate in view of such favorable tests, the situple engine has
found a competitor more formidable than even the most sanguine of
engineers has fdt justified in expecting,  For not only is the steam turbine
cwonomical but it 1s cheap to build, occupies an exceedingly small amount
of space, and is unusually free from mechanical comphcations,  Further-
more, the high speed desirable in its use tends to the production of an
extremely economical type of dynamo.  High speed is the most efficient
way of geiting ugh voltages, so that the very conditions which have given
such good results in the prime mover are wost favorable to the dynamo
wsell, A roo-kilowatt steam dynauno of the type we are consdering 1s 2
much smaller and cheaper machine than any sinular combination which
has as yet been devised, and quite capable of playing a most important
partan central stavon equipment,  The enormous output in proportion to
the weight will render it desirable for manne use, while the immense
ccononty of space gamed at the same tinte will tell 1a ts favor everywhere,
It 1s hard now to estimate the importance which this new development in
pnme movers may assume. It certanly means active rebellion agamst
small hugh speed engines, and may extend 10 open revolution against our
present methods of central station practice.—ZLlectrical World.

NOTES.

Fhe maximum safe velocity of solid cast-iron fly wheels should not exceed
a am speed of 100 feet per second.

Ihe largest engine in England is the product of the Hewrschien works of
Mumch, It weighs 84 tors, and mioves a load of 200 tons,

it 55 reported that a large steel company s cxpenmenting with @ process
tu render steel sufliciently tenacious to supplant copper for the manafacture
of rods and wire,

unc square foot ol heating surface 10 a boiler will receve and transmat
20,002 10 30,000 heat units per hour, while radiation from the same surface
15 unuted to about 300 heat units 1o the samc length of ume. -Stafionary
Lngineer,

When an agént comes around aud talks about saving fifty to seventy-five
per cent, of your fuel bills by some attachment or other, politely show him
the door. If he talks only five to ten per cent., listen to him.—Robert
Gnmshaw's Hints to Power Users,

When heating water by a steam jet st as best to put an ¢lbow and nozzle
on the end of the steam pipe 1nside the tank so as to produce a circulation
of the water while heatng it, as by this means the heat is applied 10 better
advantage and & larger portion of 1t 1s utiized. = Stationary Engineer.

From many experiments made on the condensation of steam in wronght
won pipes, when exposed to the open air, it is found that one pound and
<\ ounces of steam per square foot of pipe’s surface 15 condensed per hour
when the difference in temperatuee between the steam and uir 1s 200 degrees,

Bearings constructed of compressed woo 1 pulp are the outcome of some
ingenious mechanic.  Combined with graphite they require no lubrication,
and greatly reduce the friction.  The compound can be cut or dried like
metal, and is almost as hard. A dynamo is stated to have been fitted with
these beanngs with satisfactory results.—/nvention,

To cleanse an engine, dissolve a pound of concentrated lye in about two
g-llons of water, and with a mop saturate the engine with the lignid, being
«arcful that it docs not get into the oil holes of the journals and beanngs.
-fter the Iye has caten all the grease and gum from surfaces, clean perfectly
1y scraping and brushing, and apply, after the iron is dry and free from
wrease, a thin coat of lcad paint.

A number of engincers lately have asked us, says the Boston Journal of
- emamnerce, concerning the tensile strength of boiler plate, what was meant
1s *atensile strength of 60,000 pounds.”  Several cvidently had the tdea
that that was the strength of an inch.wide strip of that particular plate.
«he1dea s not correct.  The 60,000 pounds, or the tensile strength marked,
. the strength of that plate an inch thick as well as an inch wide.  If the

*The Electrical World, Feb. 38, 1591, -

plate is one-quarter of an inch its strength will be one-quarter of 60,000=
15,000 pounds , if it is three-cights of an inch thick it will be three cights of
60,000 = 22,500 pounds, and so on.

Yoo many engineers bebiad the times still use tallow s a cylinder lubri
cant. says an exchange, amd by so downg cun a great sk of eventually des
troyig the engme, as the sevetal fatty avals, stedc o, oleic, anugarie, etc,,
of which taltow s composed, are almust sare to eat vut the valve seat, piston
rings and othier pants of the cylinder.  Some guod mumeral ol should be
used, which 1s known to have a reputation, - frvention,

‘The interesting announcement 1s made 1n Pluladelphia that a device has
been invented 1o guard agamst the burming out of armatures i electne
rmilway motors,  This 1s done by means of « clutch, which permnts the
motor to stirt up gradually, by allowing one-fourth of the current to enter
the motor at once. By thus method the iventor claums that the burning
out of an arnmature 1s unpossible, - Baston Journal of Commerce,

SPARKS.

A Welsh newspaper, on the ground that the present lamps are neither
sutable not sate for the purpuse to which they are put, advocates the adop-
tion of an electrie safety Jamp for miners.

Benuey—How did Larkin meet lus death 2 \When we left han last
mght hie secemed unusually jolly.  Vosburgh— He tried to blow out the
electric hght in lns room and burst a blood vessel, “— Brookiyn Life.

‘The Terrebonne Electie Light Company has been organized at Terre-
bonne, Que., with a capital of $12,000. Incorporators, Hon. Lonis R.
Masson, R, H. Buchanan, I S, Mathieu, C, Gauvreau, W, Jouberi, A,
Piche, M, Moody, L. H. Desjardins, A, H. Masson, Matthew Moody, A.
Masson, C. Chapleau, Mrs. C, Archambault,

The Great Indian Peninsula is utilising old rails as telegraph posts, and
they are cheap and durable, as well as strong and intlexible.  An eatra
picce of rail is bolted to the mul at s lower extremity, generally from 4 feet
10 6 feet long for an ordinary telegraph post.  This endas then buried in the
ground, and the pole s ready forats fixings  “The cost 1s about from ecight
1o ten rupees.

One of the attractions of the new Jueen's Theater in Montrealis the in-
candescent dlumination which keeps the hall much cooler and the air much
purer than they otherwise would be with gas  The foot lights consist of
three rows of lunips, ted, green, and white respectively, and striking eftects
can be produced by turming on the red or green wlone.  These hights may
also be turned down as gas,

Rockaby expert

On a pole top ;

\When the wind blows,
‘The cross arms will rock :
When the pole breaks,

‘T'he cross arms will fall,
And down tumbles expert, cross arms and all,

—Electrical Enterprise.

A method of repanng broken filaments economically has been discovered
by a French engincer. A hole s made in the bulb and the brohen filument
taken out, excepting a small picce which i left attachesd to the platinum
supports.  The buib 1s now filled with some liquid hydrocarbon, and a ncw
fitament 1s placed wilun at, i such a positun that as cnds just touch the
remaining onds of the old filament.  An clectric current s now pass.d
through the lamp, this has the eficct of decomposing the hydrocarbon,
hberaung hydrogen gas, whilst solid carbon is deposited at the free ends of
the filament in such a way that the old and the new portiors are cemented
togcther.  Finally, the bulb is cleaned, exbausted of air and the hole sealed
up.

The Amenican B-ll Telephone Co. of Boston has under way so long-dis-
tance telephone lines from Clucago to New York.  Each of these lines takes
two wires, making 100 lines of single wire, and as the distance from New
York to Chicago is about g8o miles, the length of wire used in connecting
these two points would be 08,000 miles. The size of the copper wire used
in the construction of the long-distance tclephone weighs 174 1bs. to the
nule, making the total weight of the copper wmett into wire for tlus onc
undentaking 17,052,000 1bs., or 8,526 tons, or 3,000,000 Ibs. more than the
total production of the Tamarack for the last year, or withun about 1,800, -
000 1bs. of the combincd output of the Quincy, Osceolr and Franklin; or,
omuting the Calumet, Hecl, Tamarack and Quincy, more copper than the
remaining combined Lake Supesror copper mines Lroduced in 1890,

Herr E. Kocfller, in a paper read before the Vieana Elecirotechnical
Sociczy, discussed the subject of the cmployment of dynamos and accumu-
lators for telegraph purposes. The use of dynamos in any except large
offices was uncconomenal, he said.  Their great first cost and the cost of
maintenance  and supenntendence only pernutted of tleir cconomical
cmployment where, as in the United States, compamuvely strong curreats
arc used.  The author admitted, however, that the substitution: of dynamos
for batteries at the Ceatral Telegeaph Office at Panis hiad eftected a saving.
The examples of the L.ondon and Berlin telegmph offices were cited in sup-
port of the cconomy of accumulators. By emiploying 12 ampere hour cells
on open-circunt lincs, and 50 ampere-hour cells on closed-circust ines at the
Vienna Central Telegtaph Office, Herr Kocfller makes out a saving of 38
pet ceat. over Danicll cells in the case of busy wires.  He also alluded to
the new departure now being made in Germany, where, at the numerous
translating stations between overhead and underground bines which exist in
that country, accumulators are substituted for primary batterics,
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SAFETY VALVES THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.

By WILLIAM BARNLT (£ VAN,

{ Contenned from lanuary sumter. )

Ihomas Adams, of Scothnd, constructs a sabve with a projecting hp A,
as shownon Fig 21 By applyig steam ganges at the points shown on the
sketeh, he obsetved that they gave the dicated readiugs at the utue the
valie apened, and that then the pressure began to lower, around the vahe
first, and lastly w the bader when the valve suddenly closed

In the oy vand tnals, ax safety vahies were experimented on, and all of
them. with the exception of the one with § square mches. at the pressure of
10 and 20 pounds, afforded sullicient effective areas to discharge the weight
of steam generatest, and by the following comparison at will be found that

F16. 21, —ADAMS EXPERIMENTAL SAFETY VALVE,

the hfts and arcas of the severtl vahes decreased from the lowest to the
tghest pressure m nearly an exatt proportion, the difference being less
than cne per cent,, Viz.

Decrease of bit from

gsanch, 1010 100 lbs | 78 -of areas 70 —per cent.
109nch,  101tu 100 Ibs., 70 N .
15anch, 10to 100 s | B2 " gy -
20-inch, 10to Solln , 824 e B3--
25-inch, toto Holbhs, 739 74 .
30anch, 1otn 3uibs, B8 88

The comnuttee fuund that when sery large salies of the conymon form
were ised, their action was not satisfactory, as at lngh pressures the lift is
scarcely noticeable. It was found that no practical results could  be
obtamned on thie eapetunental aler by guing above 8o pounds pressure with
the larger salves  On a tual of the valve with 30 square inches area at 100
pounds pressure, it hardly rose at all from ats st but appeated to £
alternately from one sude to the other, sufficient to allow all the steam to
escape that the valie was capable of genemting, It was aleo found that
the it of the valve of 3o square inch area, ata steam pressure of 8o pounds,
was only 0.02 of an inch

lig. 22 represents chie lever safety vahve used i these experiments. This
safety sabve was carefully constructed, with kinfe-edges for the fulernm and
valve stem, as shown an the figare, It was found, in expenmenting with
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Fie, 22 - COMMON Luveg DAreiy VALVE Ustio on THE TRIALS

these safety valies, that the hit decreased as the steam pressure at which
the valve was Toadad was tnereased . and by taking these arcas of opening,
the comnuttee arned At the following rule tor calculating the area of open-
ing. n square anches, rquital to discharge a gnen weight of steam per
hour

let ¥ zeffective area in square inches,

It = poumds of water evaperated 1o one hour,
lticn, at a steam pressure of
10 pounds per square incli, b~ lbs. oot

20 A =bs 0 0010
30 Lol w000y
30 J Y1 FISRTRY. 1)
e B dbs, o.0007
[C- I - A - 1hs 0.0006
™ & = 1hs. ¢ 0005
[ L Ibx 000y
w 1. .1bs. &ooo3
00 I -ibs, 0.0002

Ihe comamtiee say that an the armngement of safety valves for any
bailer, or set of bolers, that a pumber of safety valves are preferable to one
with a large area ; and they do not believe itadvisable to cinploy a common

lever safety valve, with either a bevelled or flat sit, of more than 10 square
nches area (say, 3.5 inches diameter).  According to their eaperimente, the
hifts of the lever safety vaive, when discharging at different pressures, two
2.5 inches diameter valves will discharge four thousand pounds of team
{water)  one hour, at all steam pressures from 20 1o 100 pounds per ~quare
inch ; and from wiuch the commuttee derived the following rule for catey.
lating the arcav of valve that will give the required aren of opening for any
prirticular cse .

Multiply the number of pounds of water evaperated per hour by the
number 0.003, the product will be the area (A} of the valve m square
nches. .

The Scotch comnutice recommend that the hift of the valve in all cases
will be equal to ther diameter divided by the constant number 36,

TIHE BRST FORM FOR A SAFETY VALVE,

A safety valve, when raised, presents a greater area to the steam pressure
than when closed.  Henee, it would be expected that it would open wide,
due to the action of the steam pressure on this increased aren.  But in
practice this 1s found not to be the case; all expenments show that the
common lever safety valve hift 1s very small when the pressure for which it
loaded s reached. At the Washington navy yard experiments, it was found,
as before stated, that two-tenths of an inch was the maximum Wt on the
common lever safuty valve,

The committee made trial of twenty-two safety valves sent to be tested ;
but twelve of them passed a full trial, with two common lever safety alves
furmished by the committee.  From the experiments made, it was fonnd
that the patent safety valves with larger arens of openings than the comuton
lever valves allowed the pressure to increase full as much as the latter.
This was, no doubt, due to the complicated forims by which the excessise
lift was accomplished, and madet more difficult for the escape of the steam,
rendering it necessary o have larger openings for the same weight of steam
‘The results with the same valve showed great variation in some of the trials.
‘The excessive difterence was dueto a proper adjustment, and when properly
adjusted the best resuits were obtained.  “This was the case with both the
sp=cial and conunon lever forms.

Dunng these expenments, 1t was noted that with the common lever form
of valves, when the valve opened, the pressure grylually increased to the
maximum when the boiler was forced ; and when the pressure began to fall,
they closed at the pownts ndicated.  In the case of all the speaal form of
vitlves, after the valve opened, the pressure fell below the opening pont, the
valve somctimes closing several imes, and the pressure falhing below the
opentng point sevent times dunag the dduration of the tnal, and sonetimes
the pressure immediately feil and the valve blew off at a pressure Jess than
that at which 1t was set during the whole tnal.

The following table gives the results of the different valves which pasad
afull toal--12 wn nanber.  Each safety valve wasan turn attached 10 the
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Cockburn ......] 3 j0.23 1.82] 29 | 30| 27 Disk.
Croshy )3 lo 12l 1 2571 29 ! 30| 28 JReactionary.
Clemens,.....] § ‘o.2 1zl 2 30 | 28 {Combination,
Chamberlun . .1 5 50.25' 1.581 29 | 30 j 28 |Reactionary.,
Hodgm .., . . ] 5 j0.37, 2 934} 25 | 30, 26 ’
Lynde .15 o131 11 20 | 30, 27 IDisk
Morse . .03 lo.10l 1,392 29 | 301 27 [Aanular.
Omue,....... | 3 {0.08 0.457] = 30 { 30 |Reactionary.
Richardson.....; § |0.25) 1.455}) 29 | 30 ; 29% o
Rochuw....... 5 ,0.211 1 an} 28 | 30, 28 {Piston.
Common lever.| 5 lo.16 0.929] 20} | 30 | 20}{Disk
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LOADLED TU UPEN AT 70 POUNDS.

Borden.......qy 7 0.10; 0.574 00 j 70 ‘()7%'_(.01’“‘)").’\!!0!1.
Cockburtie. ... 5 0,15 1.18‘ 69 , 70}681s. Disk.
Crosby S5 lo6sloz29 60 70l66" Reactionary.
Clemens .. .13 0.20 1.171) 05 1 07165 .Combination.
Chamberlain ..} § {0.33 0.920 6 70 |67}5 Reactionary.
Hodgin ... 1S 018 1.437| 65 | 70 {50 "
Lynde......... § .0.07] 0.383, 09 . 70 67 Disk,
Morse.. . ...l5 ‘0.6 0.8.;; 69 | 70 130% Annular.
Ome.... ...} 3 0.03}0.283 69 | 70 |61 !Reactionary.
Richardson....l 5 0.12] 0.091] 69} | 70 {67 | .
Rochow. | S oar 12 6 |70 63  Piston,
Common lever. § o.n! o633 60 | 70!68 IDisk

- © !0 0.09 0.725 69 |70 68}1' .

boiler. and was loaded 1o blow off at 30 pounds steam pressure, and w .
operated fur ten minutes, with a strong fire in the boler.  The steam ja¢-
sure was then increaswd to 70 pounds per square inch, and the experintent
1epeated.

It will be seen from the above table that the patent safety valves, wth
larger arcas of opemngs than the common lever vatves, allowed the pressuse
to wmcrease fully as much as the latter.  This was, no doubt, due to t'e
complhicated ferins by which the excessive hift was accomplished, and ma ie
t more difticult for the escape of the steam. rendering it necessary 1o ha.c
larger openings for the same weight of steam.  \With the same valve, wheze
the table shows considerable difference, the results where duc to o want of
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proper adjustment of the valve, which, when remedied, the best results were
obtained.

With the common lever safety valves, when the valve opened, the pressure
gradually fucreased to the maximum when the boiler was forced, and when
the pressure was allowed to fall, it closed ot the points indicated,  With
neatly all the other valves, however, after the valve opened, the pressure
fell below* the opening point, the valve sometimss closing several times, and
the pressure falling Lelow the opening point several tiues in the covrse of
ten minutes trial; and sometimes the pressure fell at once, and the alve
blew off at a less pressure than at which 1t was set during the whole trial,
+This pecutiarity is important and not a desirable feature in a safety valve,
and the records of these trials fully confirm the opinion of eugineers gener-
ally that the cominon lever safety valve, when properly made, 1s not excelled
for the relief of the excess of steam pressure in a boiler,

1t 13 a paradox, that a safety valve at a high steam pressure will hit less
in haght than at a lower pressure,  This is due to the well-known fact that
the greater the pressure the greater the velocity at which the steam will flow
through an orifice of given size ; the high velocity of the steam immediately
under the valve will, by the temporary reduction of the volume there, and
the consequent reduction of local pressure, cause the valve to sink lower
before finding a position of equilibrium,  {Sec tables of the experiments at
the Washington navy yard,) The area of opening of the Crosby safety
valve, at 3o pounds steam pressure, was 1,257 square inches, and at 70
pounds, 0.729 of a square inch, being 0.528 of a square inch difference,
With the common safety valve at 30 pounds pressure, the arci was 0.929 of
a square inch, and at 70 pounds pressure, 0,633 of a square inch, being
0,296 of a square inch difference.

In the report on safety valve tests, made in 1875 at the Umted States
navy yard, Washington, D. C,, by a special commutee of the Board of
Supervising  Inspectois of Steam Vessels, it is stated that aa ordinary disk
valve with a bevelled sit, having an arca of Zen square inches, will discharge
fuw thousand pounds of steam in an hour at all pressures from 20 to 100
pounds per square inch,

The following rule for determining the size of safety valves is deduced
from these experiments

Mulliply the weight of water, in pounds evaporaled in one hour, by 0.005;
the result is the area of the valve disk in square inches.

1t s hikewise recommended that the aren of safety valves should not
exceed 10 square inches, and that several valves be employed when aJarger
area is required for a hoiler.

These experimems proved that the ordinary disk valve is not only the
simplest in construction, but the most reliable in its action and least liable
to derangement.  Disk valves are made either with a conical or with a flat
at. It is claimed for the latter, that they are less liable to stick, and that
they present a larger opening, with the same lift, than the former.  On the
other hand, it is objected that it is more difficult to keep themn tight, and
that the steam escapes with greater difficulty through their opening, since it
has to make two abrupt changes in direction.  When a wide bearing sutface
1 guen to flat-faced valves, they are apt to have a trembling, vibratory
motion when they are discharging steam.

Conical valves are most usually employed, the bevel of their seat forming
anangle of 43°  With a narrow face, the valve is more easily kept tight
and the steam escapes with greater ease than with n wide face, Some
authorities claim that a width of one-sixteenth of an inch is sufficient for the
sit of a conical valve ¢ inches in diameter.  “The valve and sit are generally
made of composition metal.  1n some of the patent valves the beaning sur
faces are formed by nickel rings let into the valve and sit.

‘The valve is guided cither by wings attached to the disk below its sit, or
bv a central spindle working in a sleeve.  The opinions of competent engi-
neers differ as to which of these two devices for guiding the valve s prefer-
able : both are liable to cause the valve to stick when they are fitted too
cluse, in consequence of the lodgement of dirt or scale, or of unequal
expansion when steam is raised quickly.

I'o prevent the canung of the valve m consequence of the oblique thrust
thrown upon 1t by the Jever as it lifts, the central spindle upon waich the
fever rests 15 often detached from the valve disk ; the latter is holloved out
on the top, so that the point where the spindie rests upon the vah. lies
below the valve sit {see Fig. 23).  When the spindle 1s rigidly attached to
the valve disk, 1 15 connected with the lever by means of a short link.  “The
pins or bolts of the articulated joints of the lever and link are ofien made of
composition, to lessen the liability of their becoming fast by rusting, or by
feung clogged with grease and dirt.  “To reduce the friction as much as
pssible, 1t 1s best to make the Jever turn on kuife cdges, case-hardencd.

{To b¢ Continued.)

The recent consohidation of the Western and New Brunswick E'ectnc
¢ ompanies at St, John, N. B., is cxpected to result in an improved and
cheaper service. 1815 said to be the intention of the new concern to carry
out in the spnng extensive improvements by which additional power will be
«cured to aperate street care, and perform any other service which may be
tequired.

Mr. John Galt, C. E., Toronto, has patcnted a steam or water heating
furnace consisting of sections, with means for uniting them and providing
rculation of water or steam from scction to section, said sections being
provided with a fire.chamber in the upper part thereof, with a stratum of
water above and around the same, and flues situated beneath said chatnbers
for conducting heated products of combustion thercfrom through said
section to the outlet.

SPARKS.

The Belleville Gas Co. has added a [homson-Houston incandescent
dynamo.

‘The Palmerston, Oat,, Electric Faght Co. s added a 120 hght Ball
dynamo.

Ihe Welland Electrie Taght Co, has added to its plant a 750 light Stattery
machine,

The Hutton Eleetric Laght Co,. of Brampton, Out., 1s reported to be in
financial chfliculties,

The Walkerton Electnie Light Co, has recently added two dynamos, a
new water wheel and 300 sixteen candle power lamips,

A French anventor named Preard has achieved successful results with
sunultancous telephony and telegraphy along the same wire,

The paid up stock of the Vancouver Electric Railroad and Lighting Co.
is to be doubled. It 1s the company’s intention to mtraduce clectricheating
in residences,

Judge~—~Well, ofticer, who 1s this person, and what 1s she charged with ?

Ofticer—Sure, at’s the " Magnetic Girl,” your honor, and she's charged
with electricity. — Puck.

A local company, of winch Mz, Hall 1s Preswdert, and Mr, John Mucray
Secretary, has recemtly put in opention a plant to light the streets of the
town of Springhill, Nova Scotia.

An arc hghung plant has receatly been installed by Mr, Alex Shaw, at
Nanaimo, B.C. The caty has contracted for 4o lights, and contracts have
also heen made with twenty-five business firms,

The Ball Electric Laght Company are making prepartiions for an ean-
descent highting and power installatton at London, Ont., and are receving
good encouragement from the busiess men of the oy,

The electric car service lately opened between Vancouver and New West-
winster, B. C,, is said to have proved such a success that the Canadian
Pacific Railway Company has been compelled to discontinue its truns,

An amusing cpisode occurred on the electric rulway on “Thursday,  An
old lady hailed a car at a crossing and told the conductor she wanted to
cure her rtheumatism by having an electne ride.  She got on boand, sat
down and proceeded a block.  She then stopped the car declanng she was
cured and expressed her grautude to the conductor as she left the car.
Ottawa Free Press.

Our contemporary, Flectrical Plant, states that for small stations it has
ro doubt that the gas engine would be vastly more economical than the
steam engine.  Prof. Kennedy recently gave it as hus opimon that the best
unit for a central station should not exceed 200 H. P, for the reason that
with engines of larger power it was eatremiely  difficult to heep them fully
joaded, winle the cfficicncy of a stecam engine of 2,000 M. P, is by linle
better than one of 200 I1.P.

The total number of miles of street rulways i the United States and
Canada is 11,629, of which 5,442 are operated by anunal power, 3,000 by
clectric power ; 1,918 by steam power; and 660 by cable.  The totat num-
ber of cars on these lines are 36,732, of which 25,344 are operate” by anumal
power, 6,332 by clectric power, 3,317 by cable power, 1,044 by steam power.,
1t is interesting to note that since November, 1890, the number of horses
employed on street railway lines has fallen from 118,795 to 88,114, that is,
28,681 in one year,

The Ottawa Petent Renew says I our own expenence in the use of
the telephone s at all in accordiance with that of the general public, the
telephone 1s now practically useless at night, Induction causes a perfect
roar with hardly any intermission, “The mctallic circuit scems to be only a
parnal cure for it, and at least one patent, having for its object the over-
coming of the difficulty, appears to be a decided failure.  1tis ligh time
that the telephone experts should devote their serious attention to this evil.
Would not metallic circuits in well insulated eables laid in underground con-
duits be the most natural and at the same time the most successful remedy?

The theory of the nature of clectricity is now this.
motion of an assumed cther.

Electricity is a wave
When clectricity does work, the form of its
cnergy 1schanged, It is then no longer motion of cther, but motion of
ordinary matter, Takewise, heat and hght, as we receive them from the
sun, are ether vibrations, and when they do work, their forms are changed
1 one way or another from the motion of the ether to motion of ordinary
matter.  \When clectricity 1s generated. the cther ts distorted in such a way
as to produce the clectnic wave, and encrgy 1s thus transformed from ordi-
nary matter to cthur, and we have clectric waves or vibrations which we call
the ** clectric current * or ** clectric fluid.”

The consohidation of the Bell and Federal telephone companics in Mon-
treal has resulted 1n the raising of the price of that useful instrument, and
now instead of its being twenty-five dollars per annum it s fifty dodlars. A
great deal was said at the time of the lowering of the price, and indignation
was shown ovet the fact that the people had been paying much more than
was necessary. 1 these people would stop for one moment and think of
the remarkable cheapness of the telephone at fifty dollars, they wonld cease
to be indignant.  The price makes it a little less than one dollar per week.
andan a store where the telephone is in constant usc this 1s remarkably
reasonable,  \What office boy could be got to do the work in carrying and
receiving messages for the same price?  Compare the rate of our 1elcphone
scrvice with that of any other city and it will be scen that we are favored
with a good efficient service at a very moderate cost. - Canadian Magasine
of Science,
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THE RESISTANCE OF THE ARMATURE.
By FrE..on CoLvis,

THERE seems Lo be a common nustake among many clectrical
students, amateur and otherwise, regarding the resistance of the
armature of a dymumo or motor.

At first glance the mistake s natural enough, but when the
subject 1s carcfully studied st scems meredible that such an
authority as Power could announce m a note by the editor, that
the resistance was half that of the entire 1esistance of the wire
wound on the armature,

We will suppose the anmature to be of the usual type with the
wimding 1 muluple arc—or parallel as 1t1s often called,

Supposing the whole length of wire to be 2,000 feet, and
taking the wirc as No. 20. the resistance of the whole wire, if it
was an series, would bLe a httle over 21 ohms--call it 20 ohms
for convenieyee of illustration,

As the winding is in multiple the 2,000 feet would be cut in
two, aking the 1esistance of eacd Aulf of the winding eyual to
170 ohmns,

This 1s one-half the enure resistance, and hiere 15 where too
many make the crror of stopping all calculations and consider-
ing the problem as finished-—let it be continued and the true
result will soon be apparent.

Each half of the armature winding has a resistance of 10
olis, and when we connedt them in maltiple are we present
two paths for the passage of the current.

This 1s doubling the cross scction of the conductor which, it
1s plam to see, will veduce the resistance offered to the passage
of current by one-half, thus makmyg the resist~ice of the fwo
wires, dalf the resistance of the single wire for the same distance

We now have vur sulution , we can the wir in two parts and
thus hatve the resistance, then we place the wires i maltiple
and agan halve the 1esistance, makmg 1t one-quarter of that of
the entire winding.

Just diagram the wires on paper and the solution becomes
cien more apparent. Let the two lines represent the tao
halves of the armatuie wandings,  Counnect them i senes by
connecting aither A Cor B D, and it 1s easily scen that the
resistance would be doubled, 1. e, 20 ohms.  Asitais m muluple,
the length of wire to be traversed by the current is one-half of
the whole, or 1,000 feet.

ARMATURE CONDUCTORS.
toohms B
D

1000 feer
C 1,000 feet

10 ohms

M e bave now reduced the sesistance 1o 10 obms for cach Lalf
of the winding, and remembenng that the winding s i muluple
and that the current divides and tiows through cach half of the
winding, we see that this cquivalent to making a two-strand
conductor which has twice the cross section that a single strand
of the same size has,  Now as it has twice the cruss section it
must be appaient to all that the resistance s teduced o one half,

1 have dwelt on this a lutle longer than necessary pethaps in
order to have a clear undeistanding of this principle which is
necessary in order to thotoughly study the action of the
machines.—Northzvest Mechanse,

ADAPTING THE TELEPHONE TO THFE POSTAL SERVICE.
Poststasikr GRNERAL Wanamaker of the United States in

his annual sepust says. * A year from neat March the telephone

patent expires, and unless Congress acts promptly to authorize
its adoption for communication among the people, it requires no
stretch of the amagmation to beheve that in the neat two years®
onc anmense syndiate will unite and control all the hundreds
of telephone plants of the country as the telegraph is now con-

tiolled, o1 the two wall be united, wnd then for the neat taenty

years the most astate attorney s will be legitimately caming large
salaties i indignantly opposing the so called attacks of future

Postmasters-General upon defenceless vested rights.

Ouc-cent letter postage, 3 cent telephone messages, and 10-
cent telegraph messages are all near possibilities under an
enlightened and compact postal system, using the newest
telegraphic inventions.  The advantage of ying the rural post-
office by a telephone wire requiring no operator to the railroad
station must be obvious. The benefits ansing from telephonic
connections with the post-offices will easily sugpest themselves

i a hundied ways to thuse who want the entire people to shue
in common privileges. The rural population would be the
greatest gainer. A telephone message from the post-office to
the railroad station miles away to ascertain if expected freig ht
had come, would save the farmer many a ncedless wagon thp
over bad roads ; news of approaching frosts could be p'romp'}_\
spreacd over coumtry districts and fruit growing regions, aud
many a valuable crop saved.

The day’s market prices for cattle and grain and wool and
produce may be obtained by the farmers direct by inquiry from
others than the buyer who drives up to the farm in his buy,,.
All these may scem homely purposes to dwellers in citics, Lt
country life would lose some of its drawbacks by the extension
of such facilities to those who bear their full share of the burdens
of the government, and receive, in postal respects at least, leas
than their share of its benefits.”

CENTRAL STATION FIRE PROTECTION,

An insurance company that makes a specialty of writing risks on clectne
hight and power statwus has recently issued, in pamphlet form. spec.ti
tions for an inside hose system and water supply to protect such stativus
against fire. It bus been a generally accepted notion that about the worst
thing that could Leapplied 10 a fire in a dynamo room was water, but this
notion will be quickly dispelled by the requirement of hose and apparatus
by the insurame companies. A number of central stations are alteady s
oquppral, butthie practiet has oot been generad as o promses to b a un
future,

The requirement, as 1aid down in the pamphlet mentioned, is for a suww
hose system 1o be under constant pressure and ready for instant use at all
times, It is recommended that in steam power stations, with dynamo
rooms covenng 5,000 feet or less in area, there be two connections an the
dynamo room as remote from each other as possible, but in alt cases neara
dout ot wandun, A additonal wancwiun should also I put o bronct
routn fur the first 2,500 feet of area, wnd additional wunnectivns eachi «
boiler or dynamo room for each additional 2,500 feet of area in that roum,
Basements and second stories should be protected in like manner, In
water power stations there should be a connecuon for each 2,500 feet of
area, but not less than two m any event.

Anamportant cecummndation i that the buse shvudd be hept in laps o
swinging racks, instead of rled  Aa unanpoitant tecommendation, aid,
it scems to us, an unfair one, is that endoising a certain make of hose, when
there are a number of firms making as good anarticle as the brand specified.
Central station owners will, doubtles.,, cheerfully comply with the require-
ments for hose, but they will wsist on buying 1t where they please. —
Whipple's Reports.

An Edison Athletic Club has been organized at Peterborough, Ont.

‘Tne London Llectyzeal Engineer relates the following instance of quich
work in telephony between towns. “*A public call-room has recently been
upened an Tewhesbuny by the Wasiern Counties aad South Wales Lo
phone Company  The Feackesbury Reord representative was, at the v
casion of the opening, putinto communcation with Cheltenham and . 1o
port which we have before us was transmitted for press. It was spoken
from Tewkesbury to Cheltenham, 1 the hiout of time alluwad 10 users of
the wlephone for cummunication between towns, and 1s, we think, one o
the smantest peees of telephune work which hus eser taben plice. 1 heie
are ve wotdsan the sepuit, and to cummuannate that namlix s of words o
three nunutes indicates a great deal of smartness on the part of the send. s

| W. HENDERSON
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ROGERS’ DYNAMO OIL

Guaranteed Superior Quality
and Economieal.

SAMUEL ROCERS & CO., F E DiXOI'l & CO.

30 FRONT ST. EAST, TORONTO

MANUBPACTURERS OF

Finest Engine, Cylinder and other Oils

THERE IS BUT ONE PORTLAND .
Qregon, .md it is best reached via Clucago

and St Paul over the through Siceping
Car l;mc of the Chicago, Ailwaukee &

st. Paul and Northern Pacitic Railways,

For fucther information apply to the near- 70 KING STREET EAST, TORONTO.
est ticket agent or address, A. J. Taylor,
Canadian Pass. Agem, 4 Palmer House | HEADQUARTERS FOR

Block, T'oronto, Ont. i ELEGTRIG UG“T AND DYNAMG BELT'NG.

MANUFACTURERS O

SPARKS.
\ fattory lately started at ‘F'renton, N. J.. pro.
peses 10 use sramless rubber as an msulaung We have the following Leather Belts in use in the works of the

iaterial, . < . . .
" . ) L. Toronto Electric Light Co.: -
I'he town of Annapolis, Nova Scotia, is to be

hghted by an Edison plant owned by Messes One 36 mch belt 98 feet long.
Fraser & O'Dell. One 3h inch belt 100 feet long.
Now that clectrical men have become s0 am- One 36 inch belt 123 feet lony

tntious in their schemes for the transmission of
encrgy over long distances by means of electricity,
the /ndia Rubber World thinks the manufactur- Oue 24 inch belt 100 feet lony.

er~ of insulated conductors will have to bestir . .

themselves 10 order to micet the demand for And over 1500 feet of & inch belting.

msulting matenals capable of withstanding very All of the above belts e DOUBLE THICKNESS. The 38 inch
high pressures,

QOne 38 inch belt 100 feet long.

o belt is the largest belt ever made in this Province.
IFor a cash consideration of $5,000 the Rehance

Electric Light Company transfers to the Stratford
Gas Company their contract with the aity, and
o miles of wire, poles, and lamps—the remam
ing fifteen or sixteen miles of wire, poles, lamps,
and dynamos to remain the property of the Re-
tance Company and be removed from- the ciy.
Gas Company assumes the city contract on the
terms  specified therein, relieves the Reliance
Company of their contract for power with the
North American Mill Building Company, and
withdraws the legal proceedings entered to set .
a.de the contract.

We are prepared to furnish belts of any size two or three ply
up to 48 inches wide. Euvery beit fully guaranteed,

SEND FOR DISCOUXTS.

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

According t0 the New York FElectrical Review, Chicf Barrett, of the
clectrical department of the World's Fair, is confronted by what appears a -

ROBIN & SADLER)

unique predicament,  He states that owing to the many and rapid improve:
ments baing made in electrical machiars, most manufacturers are afraid to
prepare an exhibit until the last minute. By the ume the fair opens two
years hence, the fixtures they now bave tn hand may be. according to Chief

:
1} nNurAcvunaRs CF
Barrett, the most antiquated of ** chestnuts,™ !
I
i

ta an interesung experiment i long-distance telephuming made in
Australia duning QOctober last, when the postimasters-general ot Victona and
South Austrabia, with their pnincipal eaecutive officers, succeeded in con
wersing by wire between Melbourne and Adelude, a distance of 500 niites
the anstruments of Hunnings and Berthon are saud 1o have heen more
cttective than those of Berliner and Blake  Anmated conversation was
cried on for over an hour,—duriug which the chimes of the post oftice ) /"\O/\\'T REAL_

< ock 10 Melbourne veere disunctly heard i Adelawde, the chimes in the | 251882520 NOTPEPHME 129 BAY &7,
Later post-office as distinctly answering back.  The governments of the ‘ C RAa—

wo colonies have just completed the suspension of a No. 12 copper wire,
over which these expenments were made.~Practical Electricity.

HARDWARES

PLEASE STOCK

somezs O T 3 N Y T,

DISINFECTANT DEODERIZER and GERMICIDE POWDER (BANNERMAN'S PATENT.)

The most effective known to modern scicnce.  Prevents discase and “sweetens things gcncr'zlly " Urgently needed in
cpidemic localities. Send for information. Everybody can afford it (Brother-in-law to Copperine .  Good scller” winter and

summer. Nicely put up.
ALONZO W, SPOONER, uanex ror voMINION,
PORI HOPLE, ONZ.
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Cross-Arms

WAITE FuR PRICLS.

| G.C.ROBB. Chiet Engincer.  AFRASER. Secy, frea.
Heap Ofrice. 2TorRONTO ST.

TorRONTO.

Prevention of Accident our chief aim. Economy of fuel secured,
' NO'LE~"The offices of the Company have been removed from aluse address to the Canada Life Building.

THE BROOKS MANUFACTURING CO,,- L,

MANUFACTURERS OF

CARBON POINTS FOR ALL SYSTEMS OF ARG LIGHT,

PETERBOROUGEH, ON'T.

Earle’s Air and Steam Injectors

For burming hard or soft coal screeningz under steam boilers, fer work-
ing gas producers, &c,, &c., exhausting gases from mines, ventilat-
ing stups, buildings, & Can be applied to any boiler without
distarbing the present setting. Guaranteed to do the work
satisfactonly.  Can guve the best of testimomals show-
ing ther efficiency.  Fully covered by letters
ptentin Canada and the United States.

Testitnanial frous the Wilson Pebliching Corprigy,

Toronrto, Can., Nov. 4th, 1 3

Duan 58, Please find enilosed herewith Jheyue for the comianed Air
lijeitus and Labawster punihased fivm you. 1 am very much pleased with
yuut tnvenuon | we have used o her ait tgeatons, abso a faa tor bumning hard anc
suft coal sureenings uader vut steam builers, and prefer yout device ¢ any o
them. 1t seyuires less sicams and makes less noise 10 operation. My engineer
uses i1 s the murming tu stait the fire with less than five puunds of st ‘am shown
ou the steam gauge  Dhes, together wath the fact that at ts independent of the
cogine aud machesy anu vah ve vpoiaied o ats full apadty wihvut runnng
eather, gaves it a deaded advantage over fans 1 waa safely recommend ot to any
one requining a first-class blower.

GlNE
Please mention the ELECTRICAL NEWS CONSULT]NG EN ERS

when carresponding with advertisers

TYPE A

c“{‘gg‘{gﬁm‘éﬁg ~ S. R. Earug, Esq., Rellenille, Out. Sgd) S Frank Wiisoxn.

CIRCULARS AND PRICES GIVEN ON APPLICATION.

S. R. EARLE, - . BELLEVILLE, ONT.

Yours uul{.

Dodge Wood Split Pulley Co.

MANUFACTURERS OF

SPLIT AND SOLID

ULILEREYS

OF EVERY DESCRIPTION.

Our lron Cenue wah Maple Rim Pulleys are made spedially for high
speeds, combming GREATEST STRLENGTH AND BEST BELT SUR
FACE, wuh lightness in weight and perfect running.

Send for Catalogue and Discounts.

Dodge Wood Split Pulley Co.

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




