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3 Arc Dynamo, Reliance system, with wire, lamipw,
‘mlle)l croat-arms, funs, etc, cheap for quink ale
Vote for paces THOMAS. K. FOSTER, Tara, Ont
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Sealed Tenders addieseed to the underugned and
endorsed ** Tender for Electric Plant,” will be seccived
at the office of the Sccmur}'-'rrta‘unr up to WED-.
NESDAY, Tux 15110 or MAY NEX‘}‘. 189s), for

The Parchase of an Electric Plant

and it belongings, the property of the aid Corporation,
with the pavilege of ighung the streets of the ity and
the buildings of the Said Corporation for a term of fif
1een years,

A deponit of 57 on the tender price must accompany
each tender, and the sum o deporited will be forfeited
to the city, 1n case the perwn tendering dechines to acs
cesu the cuntract if awarded him. |

nformation reganding the conditions of the «als and
the inventory of the plant may be procured from the
undenigned,

The lowest or any of the tenders will not necessarily

e accepted.
I. T. DESAULNIERS,

See.-Treas, Three Rivers Corpuration,

. Cuy Hall, . }
Three Rivers, 18th April, 189s.
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68 KING STREET WEST, TORONTO.
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FALLGEMEINE FELERTRIGIATS GESELLSCHAF

(General Electric Co., Detlin, Germany,)

CALOUTT'S

Boiler Improvement

CAMITAL $ULLIY FAID DP, $5,000,000

« « Mauufactutersof . | . .

A. E. C. INCANDESCENT LAMPS

Bare and [nsulated Wires, Rubbder Goods, Rlectrical Supplics
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I ;l () ut.
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Peterb rough Steam
“~__ Boller Company

Of from 1 to 600 Brake
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MANUFACTURED By

;;f Frip, Kruer Gresonwerk, Magdeburg, Germany.
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‘*\\ PO‘\\I:IER

’ P - \ Lo General Water Supply

! \\\\\'}5\ and Fire I’I()((Uh())l
BOILER FEED PUMPS AND PUMPS FOR ALL DUTIES
CONDENSERS, ETC.

HIGH CLASS PUMPING ENGINES

FOR HIGH DUTY, SUITABLE FOR TOWN AND CITY WATERWORKS.

THE JONES & MOCRE ELECTRIC CO.

””1'9

Telephone 2330, MANUFACTURERS OF
DYNAMOS + MOTORS +* SUPPLIES
Write for Prices e 146 York Street, TORONTO

FINE, - - ®

Steeet Cars

. OUR SPECIALTY ..

We also manufacture Horse and Trail Cars
of every description,

PAGGERSON & CORBIN ... . ...... ST. GATHARINES, ONT.
LECTRICAL SUPPLIES, " Sttt

3 Get our prices before buying .- . . . . .
Repairs made quickly and at reasonable prices,

TORONTO ELECTRICAL WORKS . 33, 35, 37 AoeLaoe STREET WEST TORONTO
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CHARAGTER SKETGH.

CHAS. E. A. CARR.
MANAGER AND TRRASURKR LONDON STRKET KAILWAY CO.

" Either 1 will find a way or nake ait. —Norseman Motto

“To let you know that 1 live”—a favorite expression, which
wight properly be employed as a motto by him—affords an in-
dex 1o one phase of character i the personality of Manager
Carr, which explains the phenotmienally rapid rise of this bnght
young Canadian, to the trusted and responsible position which
he holds to-day, and which, ali who know him well, regard as
a stepping-stone to higher honors in the broad field of railway
enterprise. Mr. Carris notto themanner born, It cannot be saul
that he grew up with a railway, or in a railway offize.  Ilis ad-
vancement is due to sheer natural merit
and adaptability, and the intuitive re- -
cognition of these qualities by Mr. H. .
A. Bverett, of Cleveland, O., the well- - :
known street railway promoter, whose
interests are identificd with great rail-
way corporations in nearly every large
city in the United $tates and Canada.

Sir John A. Macdonald was wont to
say that his greatest discovery was
Sir John Thompson. It was Mr. Ev.
ciett who discovered Mr. Carr, while
the latter was employed as a clerk in
the City Engincer’s ofticz in ‘Toronto,
and Mr. Everctt claims him as onc of
his ablest and most trusted associates
t0-day—onc of his best finds.

Mr. Carr was born Feb. 8th, 1870, 1
little over 24 years ago, on his fatha’s
farm near Barrie, in Simcoe County,
Ontario, and he received his early edu-
cation in the public schools of that
town. When sixtcen years of age he
came to Toronto and passed through
a three ycars' course in one of the leading commercial
colleges. An initial experience in  practical office  work
1 the * Mail Order” department of the T, Eaton Co. lasted but
a few weceks, when he accepted a position in the office of W. T,
Jennings, then City Engineer of Toronto.

Mr. Cart’s active career may be said to date from that time.
His genial frankness and manly sociability soon made him onc
of the most popular attaches of the office, and a conscientious
fidelity to duty, combined with an exceptionally high order of
ability, won him the confidence and generous approbation of his
superiots in office. During his stay of nearly three years at the
City Hall, Mr. Carr acquired a thorough general insight into
routine work in one of the most important branches of the muni-
cipal service, and a practical knowledge of civil engincering,

The investigations for the transfer of the Street Railway from
the Frank Smith Company to the city, which was chicfly carried
on through the City Engineer’s office, was brought on while Mr.
Carr was connected with the department, and first brought him
into familiar association with street railway matters.  He was
one of the party of City Hall attaches delegated to make the
memorable midnight demand for the surrender of the railway
to the city on April 30,1891, Later in the swnmer of that year,

when the railway was tuined over by the city to the present
company, Mr. Carr was ussigned to checking over the stock,
tools and cquipment, which went with the transfer.

In Januvary, 1893, Mr, Carr left the employ of the city to ac-
cept the position of private secretary to Mr. H. A. Everett, then
vice-president and general manager of the ‘Foronto Railway Co,
and shortly afterwards the greater portion of the Toronto Rail.
way system was converted from horse to electric power.  During
tlus tune and through 1844, Mr. Carr acquired the practical ex
perience in the installation and operation of an electric ralway,
which he s now putting to good account in the London Street
Railway system.

His appointment as manager and tieasurer of the lLondon
Street Railway Company was made Feb. 11, this year, and he is
now engaged on the conversion of that railway from horse to
clectric power, negotationshaving been
going on between the Company amd
the city of London for some mombhs.

The new system in London will
cover over 13 aniles of streets within
the city limits, and will also include
an estensian of the line to Springbank,
a delightful summer resort on the
River Thames, some three miles below
the city, popularly known as the Water
Works Fark, and which s visated by
many thousands every scason. ‘

In rartway circles Mr. Carr bears
the distinction of being the youngest
raluay manager in America, and his
success affords a presentillustration of
the prominent plice occupied by young
men in business, as well as in manv
other walks of life.  Butitis with Mr.
Carr, as with everyone who would suc-
ceed in life, be they young or old, a
definite and earnest purpose must fol-
low them in cverything that they do.
. Those who best know this young sticet
railway manager know that “ he lives,” and those whose business
dealings are kept in touch with his tactful energy and enter-
prise, are quick to perceive why he has made a success, even
in his short life-time, of whatever he his put his hand to,

Mr. Curr is married and an active member of the Methodist
church, and though but twenty four years of age, has already
won a measure of self made Gnanaal success, which would be
reckoned remarkable, gauged even by modern ideas of aflucnce.

A NEW contrivance for seraping boiler tubes has been introduced in
Audralia.  Hitherto the appliances in general use have been worked
by spring expansion. and are soon rendered uscless. The new sciaper
works on a hinge, which 1s cloved as the cleaner ts pushed wto the tutw,
In the act of dsawing out, the hinge is opened, and two disks, which
can be gauged to fit any tube, arc thirown out. ™ ¢ disks fit v close-
Iy to the inside of the tube that their passage causes the removal of all
dirt and scale. It is claimed that the new apparatus s cheap, that i
cleans the tubes more eifectively than any uther scraper, that no brushes
are required with it, and that it pulls soot, cte., befote it, instead of
pushing it into the fire-box at the back end of the tubes. 1t is sated
that the seraper has been found  especially serviceable on board lasge
steamers. —The Age of Sieel.
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DYNAMO DESIGN.®
By E, 15 MERRILL,
{ Continual from April number.)
THE MAGNETIC CIRCULT.

WE now come to the consideration of the magnetic cireunit
which produces the fields to be cut by the armature conductors.
There are a great many different types of magnetic circuits.
Dynamos are classified by the forns and arrangements of these.
They can onl) be utilized for dynamos by conductors cutting
through gaps in thet.  The rest of the arcuit 15, therefore, only
of use as it provides the fields,  Electnic current enculating wa
continuous direction, in coils which surround the matertal of the
magnetic circuit, is necessary to produce and mamtain the mag-
netic flux. The excitation 1s proportional to the product of two
termis, the current and the number of tunes it eneircles the flux
orto //C. Only the current mnvolves cnergy, sd that we ire
able to reduce the enery,y waste by increasing N,

As they are inter-related we may consider together the ques-
tions : How do we adjust the proportions of the magnetic cir-
cuit? what excitation will be needed for it ? and how shall this
be provided ?

They are, in fact, the discussion of the equation

|o- ¢ ‘l. + ‘I, +
Je X 2.54 Sy YRS
whete 2, 24, 4, etc., are the average lengths of the magnetic

paths in the different parts of the magnet circuits.
$1y 32,53, €C., the corresponding arcas of cros: section.
tr, 17, 103, €IC., the corresponding pcrmmbllmcs.
the magnetic flux forced through the circuit by the
ampere turns N C.
In this equation we have to fix the quantities g and for cach

NC= '—.‘ - +&C-
‘\gll‘

_— / .
part of the circuit the teim Y To fix ¢ we have aheady

the intensity of the field 3, its width, which is taken as the
length of the pole face, and its depth is calculated from the 1atio
of polar arc and the circumference of the armature ; so that we
have the area of the pole face, which is taken as the cross sec
tion of the field S and theicfore i =S X5, is determined.

We will now consider the terms -317‘- for (1) the air gaps, (2)
the armature core, (3) the pole pieces, (4) the magnet limbs, and
(5) the yoke or connecting pieces.

For the air gaps, we have already settled S, 4 is unity, and /
1 the distance between armature core and the pole face, which
1s made up of depth of winding and clearince. The depth of
winding has already been settled.  The clearance varies with
the diameter, m practice, between 1-32 and 7-16 of aninch, The
targer distances arc for slotted armatures, bemy found necessary
10 prevent sparking ; it should be as small as possible, but there
should be safety assured, for the surface of the armature, from
touching the pole face. The smallness ot ;2 makes tis the inost
imponant term in the calculation.  The main reason for making
S large or 3, smali is now apparent.

l.et us now deal with the armature core.  lu the first place, it
has to be well lanmnated, for the reason that iron is a good clec-
trical conductor ; so that if the core were made of solid iron,
this, cutting the magnetic hnes which pass through it, would
have the same effect as though conductors on the surfaces were
short-circuited, which would waste power 1f it did nothing worse.
‘The current that weuld flow in 1t would be 1n the same direction
as in the conductors ; the lamination, thercfore, is to effect dis.
continuty 1n this direction.  1f the lamination is too thick, there
will sull be formed circutts i 1t sufficient to cause serious loss.
“The range of practice scems to be between 1o and 8o mils in
thickness. Special insulation is not required between the plates;
the coating of oude formed by heaung the iron 15 sufficient.

The radial depth of the core 15 fixed so that, after allowing for
air space m the lamination, the total cross-section is sufficient to
keep the value of 35, it well within the hmits of saturation.
In bipolar machnes the totat flux has two paths to take about
the centre. 1t tult:ipolar machines, for cach magnetic circuit,
1t has but onc path 1 the aimatute.  The S for the armature s
now fixed, since we know the length and have corrected it for
lamination already. We must determine o from tables giving

13 .
the relation between X5, (==—"¢) and p. Zis the average length

of magnetic path through the armature core, and may Le esti-
mated.  The hysteresis losses in the core are proportional to the
number of magneuc reversals and to the 1.6th power of the in-
tensity of magnetization ; for this reason 23, should be lower as
the speed increases, to keep down the heat and the heat losses,
The quantities, 4, s and g are 1eadily estimated for the pole
picces—the pole face has ahicady been fined. The general de-
sign of the pole should be such as to prevent the unequal distri-
bution of the ficld. They arc often made of cast iron, especially
n smaller sizes, when the intensity of the magnetic flux carried
by them 1s not great, and thercfore the permeabulity is large.
The magnet hinbs, on the other hand, should be of the best
annealed wrought tron, for the cross-section, us it affects the cost
of winding, as well as the weight of metal, should be a numimum.
It should also be as acarly circular as possible, as this has the
least circumference for a given arca. The limbs are usually
run pretty well up to saturation, so that X, and thercfore

N N id - o
S = b can now be fixed. For the present, the value of 7 will

B,
have to be estimated.  T'his may be done from comparing simi-
lar machines.  1tas deaded later, when we find the space re-
quired for winding, pis fixed by 3,.  If the dyfamo is to have
ficld regulaton for clectro-motive force or speed over any <on-
siderable range, then the value of X, chosen should correspond
with the ficld needed for maxunum pressure or minimuin speed,
50 as to keep the field below saturation.

The cross-section of the yoke or other connecting pieces be-
tween the limbs should, at least, be as great as the later, if of
the same kind of iron. It is better 10 have it somewhat larger,
so as to bring 35, and ;2 down. If of cast iron, the value of S,
being decided by 8= —:%- , would be cousiderably larger, as the
permissible 3, would be much smaller. It is again the length
of the average path of the magnetic lines (not the length of the
yoke over all).

\We now have all the data for calculating the ampere turns
N C necessary to produce the field for the armature conductors
to cut. \We should find, however, that if we took this value and
designed the ficlds according to the cross-sections, ctc., above
obtained, and provided windings and current accordingly, that
the useful flux that we should actually obtain vould perhaps be
only 3 or 24, perhaps, even less, of the amount calculated upon.

The eaplanation is this, air is a magnetic conductor not a
good one, but still it has conductance, and magnetic lines, in
stead of passing around, and keeping within the bounds of the
circuit, run out from the exciting coils, in more or less wide
paths through the air, constitating magnetic leakage. The part
of the total flux that does not go through the armature is con-
siderable.

If we were to take « practical examiple of the magnetic circuit,
and calculate the ampere turns, or the magnetomotive force nec-
essary for cach part of it, we should sce that by far the greatest
term would be that for the air gaps ; so that if we consider the
magnetomotive force about the magnetic circuit in the same way
that we do electro-mative-force about the clectric circnit, we sce
that the drop is proportional to the resistances. The air gap 1s
to the magnetic circuit in very much the same relation that the
space between plates suspended mn acidulated water is to an
clectne arcuit.  The reluctance of the air gap is greater than
that of the rest of the circuit, and, therefore, the greatest drop of
magnctomotive force takes place over it.  \Wherevér we have
difference of magnetic potential ina magnetic conductor, we shal)
find magneuc lines.  The pole pieces have great difference ot
magnetic potential.  There are, we may say, two magnetic con-
ductors between them, the air gaps and armature core as ong,
and the remaining possible paths as theother,  Most of the lines
will follow the former path, but only in proportion toits magnetic
conductivity as compared wuh the ather. In the same way
there will be leakage between the limbs, and between the pole
picces and the yoke; there will be very little between the ends
of the yoke. In all cases given the machine the magnetic con
ductinaty of the air spaces is perfectly definite and can be ascer
tained, and, therefure, the proportivn of the lines in a given case
that leak through the air and those which are used in the arma-
ture can be ascertained. .

As all the lines (or nearlyall of them) will have to pass through
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the iron within the exciting cails, and through the yoke, we shall
have to increase the cross-sections of these ws calculated, if we
wish to keep the value of 3, aud s the same—adding  sutlicient
to them to take the leakage of the rest of the circuit at the same
densitics I, thereby retaining the lux s for the anmature.

Doy this will be seen not to affect the value of VC caleu.
lated ; the increased flux is simply proportional to the increased
conductance. The ratio of the tatal to the useful dux is called
the co-cfiicient of leakage, and ranges from 1,1 in large machines
of good design to 2 for very siall ones.

‘I'he determmation of the conductances of the air circuits s
rather tioublesome, so thataf it 15 not aecessary to have very
accurate results at first a value for the co-efficient of leakage
may beassumed by comparng those of simlar types of machines;
and an allowance may be made for mcrcasing or decreasing the
excitations when the machine is tested.

There are two more items to be consudered in providing am-
pere turns, which, m bad constiuction or wm bad design, may
become of considerable importance ; they are the effects of joints
and the demagnetizing action of the armature. The former
becomes of importance when there are too many joints in the
aircut, or when their surfaces are not perfectly even and smooth,
The latter 1s due to a certain number of tmus in the armature
between the pole horns, which actually surround the magnetic
arcuit, and have a current in the opposite direction to that of the
magnet,  1ts due 1o the lead given the brushes to prevent
sparking.  Theeffect, evidently, varies with the armature cutrent,
1c., with the load. It can be allowed for, for some varticular
load, or it may be counteracted by compounding.

1f the field and speed can be kept constant in a generator,
then the electro-motive-force generated will be constant; but
the terminal electra-motive-force will drop as the load increases,
as we see from the relation 2y=2 —Cr. Now, as it s the ter-
minal pressure that wust be kept constant, since the speed can-
not be very well increased with the load, the machine is cqom-
pounded ; that is, a wmding is provided on the magnet which,
by taking the armature current (or that, less the shunt field
current), is designed to produce an additional flux, which willin-
crease the clectro-mouve force generated by the amount Cr over
as wide a range of Joad as possible.

A motor 1s compounded to mantain constant speed when rin
on 2 constant pressuie circuit,  “The series winding acts against
the shunt, decreasing the counter clectromotive force by the
part Cran the relaton =7+ Cr astheload increases.  Asthe
action ot the armature turns, duc to aegatve lead in the motor
15 opposed to that of the field turns, just asit 1sin the generator,
it may be made use of in the design of the motor to maintain
constant speed instead ot providing a special series winding.

We may now deaide the relations bLetween the turns and
current 1o the fields.  We have for the shunt field.

A,VC=1‘|
\Where £+ 15 the caleulated valug, we have also the relations

== and

\Where Z is the total length, and s the cross-section of the wire
uscd, and 4, is the resistance of unit length of copper conductor
of unit cross-section. 1f L is in feet and s in circular mils, then
k215 the resistance of one foot of wire of one mil diameter=
10.381 ohms at 75" F. Again L=£;V where 4y is the average
length of a turn.  Now, if #3 can be considered nearly constant
for a fairly wide range of turns of a given wire, then knowing the
excutation required must fix the gauge of wire to be used, for we
de-ive from the above cquations the relation

S= A""?l‘_]
£
4315 estunated at first from the diameter of the spools on which
the wire 1s 1o be wound, and is corrected by trial, as the space
to be occupied by the windings is determined.

We may now select a value for the current to be used, winch
must oe within the safe carrying capacity of the gauge of wire
determined , and caléulate the number of wurns. The adjust-
meut should be made by balancing running loss against cost of
construction.  As the field losses are rather a matter of absolute
than of relative cost, we find that much larger percentages of
the total output are used in ficld circeits i small than in large

machines. ‘They range from about 15 to 01§ per cent,

In adjusting the excitation due to the series field of the com-
pound winding, the principal necessity is the knowledge of the
propestics of the magnetic circuit above the degree of its mag-
nenzation by the shunt coils, if for a generator, or below, if for a
motor, because if lines are added to those already w the circuit
or are taken away, it affects the value of JB, and s throughout,
so that the rtio of the increase of 33, per increase of the mag-
netizing force must be known.

LARGE ELECTRIC TRANSMISSION IN NORWAY.

A SvNICATE has lately applied tothe Norwegian government
for a concession for an electnc power transwission for some 20,
000 harse power from the Raanaas waterfallat Sorum andthe Fos-
sum waterfall it Askin, to thetown of Christiania. 1tis understood
that the plan of the installation is made by an English clectrical
cngineer, and approved of by Lord Kelvin, It comprises the
transmission of 20,000 horse-power to Christiania from the above
two falls, but it is proposed to commence with a transmisston of
10,000 horse-power.  ‘T'he tension is not to exceed 10,000 volts.
‘The length of the line from the Fossum fall is close upon 25
miles ; it passes through Spydelizerg, Tomter, Ski, and East
Aker. The other, the Raanaas line, is about a couple of miles
shorter, and passes through Sorum, Skedsmo, and East Aker.

At the borders of the borough of Christiania 1t is intended to
build a distribution station, where the high tension currenc will
be transformetd and distributed to the various parts of the town
by means of underground cables, the proposed tension varying
from 100 to 4oo volts, ‘T'he installation cannot only supply con-
venient and cheap power for the larger and smaller industries
of the town, but it is also under contemplation to supply the
whole town of Christiania—or at least the part of the same which
is not hghted from the central electric station  with electric light
at a cheap price. The lighung of the public thoroughfares
will, according to the plan, be effected by arc lamps of 2,000 and |
1,000 candle-power, according to the importance of the street,
the price will be much cheaper than that charged by the present
central station.

There will be several large turbines at each waterfall, which
are some of the most important in Norway, and the high ten-
sion will be generated either direct or by transformers. Itis
proposed to use naked wires.

The installation can, it is calculated, be completed in the
year 1895, although much will depend upon the water level of
the waterfalls, a- the works in connection with les eling, damming,
etc., require low water.  The cost is calculated as 6,000,000 kr.,
or about 330,000/ -Engineering.

THE DIFFICULTY AT THE C. G. E. WORKS ADJUSTED.

It s understood that a satisfactory adjustment has been made
of the difficulty which arose at the General Electric Company’s
works at Peterborough a fortnight ago, as the result of the em
ployees being required to sign a certain agrecment.  Some of
the features of the agreement to which objection was taken by
the employees have been modificd by the company, and as a
result harmony has been restored and the works will resume
operations.

PERSONAL.

Mr. John Langton. clectrical engineer, Toronto, recently spent two
months in the interest of Eastern States capitalists in visiting mining pro-
pertics in Colorado, Arizona and cisewhere, e reports that business con-
ditions across the border do not as yet exhibit anything like their former
activity. T

We chronicle with regret the stdden death from pneumonia, of Mr, Geo,
M. Phelps, manager of the New York Electrical Engineer.  The sad event
occurred on the tith of Apnl. Mr. Phelps was widely known and most
highly csteemed, The position made vacant by the death of My,
Phelps has been filled by the appointisent of Mr I°, ¢ Marniin, one of the
editors of the paper.

Mr, V. J. Richardson, Secretary of the American Street Raltway Asso.
ciation, died at hishome in Brooklyn, N. Y., on the 26th of April.  Hewas
for many ycars connected in an official capz ity with the Brooklyn Street
Railway Company, on whose system occurred the recent great stuke,  T'hus
strike 15 sud 10 have bad much to do with binging about bis death,  Mr.
Richardson had occupied for many years the pusitwn of Secretary of the
Amencan Street Radway Association, and lis luss wdl be deeply felt by that
orgatuzation, more especially at the present time when arrangements are in
progress for the annual convention 10 take place in Montreal in the autuma,
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LIGHTING AND ELECTRIC LIGHTING AS A BUSINESS,
By Gro Winrk Fraven, 1L 1R
"

AGAIN, how many superntendents, and so-called * clectri-
cians,” have the funtest 1dea of what jocs on between the
moment when coal or wood 1s thrown into the furnace and the
other moment when the lamp key 1s closed and the lamp bursts
forth into incandescence? They will all tell you that the fuel
raises steam, which runs the engine, wiich turas the dynamo,
which generates cunent (somchow), which lights a lamp.  Ana
then they go on to say that they burn 45 tons of coal per month,
and get $470 per month on the average for rental of lights, and
that therefere their business pays, or does not pay, as the case
may be.  And thus, together with the cleaning of the machines,
the ughtenmy up of the haes, etc., 15 all the management the
station teceives,

Now, the gencration and utthization of clectnoty, n connec.
tion with steam power, mvolves several very comphicated trins.
formations. 1 am perfectly well aware that at 1s the opimon of
most Canaditn station owners (an opiion wineh they endorse
by their practice) thit there 1s nothmy whatever complicated
about them, and that a perfectly ineapenenced person can sun
an clectrie business.  Stll, 1 have used the word comphicated,
and 1 mean it.  ‘There we the following transformations: The
potential encrgy of coal mto the actual energy of steam, acting
both by direct pressure and expansively.  “The utihzation of thns
steam energy o produce first hincar and then totary motion.
Up to this point we bave mechameal eneigy. Here comes in
the transformation of mechanical to electncal energy.  Weneat
have the transumssion of electuical encrgy, and lastly the utihza.
tion thercof, ‘T'he utihzation mvolves either the retrinsforma-
tion of electrical to mechanical cnergy—by motors—or the
transformanoen of clectrnical to vadiant energy n the the mcan-
descent or are lamp.  Perhaps tins s not a comphcaton; agam,
perhaps it is.  Each person can judge for hunsclf.  Every one
of these transfornitions, utthzations and transnussions ts, and
must be, accompanied by some waste of energy.  Of the total
heat w the coal, some goes up the chimney, some 1s used
heatng the draft aur, some 1o heatng furnace walls, bars, grates,
&c., and boiler shell, and the reniunder i heaung the water,  Of
the total heat m the steam generated, some goes towards sunning
the engme-—the rest is wasted i heating pipang, cyhoders, &c.
Of the total theoretical power of the engine, a consuderable por-
tion 1s required simply to turn uself over against its own fnction
and inertin,  Quite a considerable percentage is lost, between
the engine and dynamo, by belt shppage.  In the dynamo itself
a otill further loss 1akes place ; yet another on the transmission
hnes and transformers, and in the last transformation-~fiom
clectrical to rchiant energy—~such a tremendous loss occurs that
one authority states that only 57 of the clecineal energy viven
to an incandescent lamp is converted by itinto light.  The
losses in lanps, wires and dynamos are unalterable, being de-
pendent on design ¢ those in beltmg, shafting, engine, piping
and boler are partly the result of necessity, but can to 2 great
extent by care and attention be kept down,

What does our diagrammatic factory do? 1t watches every
process in manufacture, and accounts for every pound of ma.
tenalthronghout § recogmzes some wastes or losses as inevitable,
others as exttavagant, and remediés thein.  Does our electric
factory do this2  No; it shovels coal into the boiler andis saus.
fied when the engine turms round,  In bhissful gnorance it
doesn't weigh raw matenal {coal), buying 1t by the ear load, and
dumping 1t somewhete handy. It doesn’t, by careful experi-
ent, determune which 1s actually the cheapest coal to use in its
peculiar conduion as to draft, &¢. Oh no! It tmsts in Provi-
dence and keeps on shovelling coal.  The tuming over of the
the engine is a stage in the manufactute.  And sceing that the
modern steam engine is the result of the concentration of great
minds, and the application of scientific prinaples, it migh: be
worthy of receiving some attention.  The pnme object of its
being 13 to convert the energy of the steam mto motion, hnear
and rotary ; a special feature being the utihzatien of both the
direct force and the expansive force, m such proportions as to
attamn the highest efficiency, e, the greatest force with the least
loss of encrgy. As everyone kuows—even our hypothetical
“electnioan "=this 1s done by cutting off stcam at a pont in
the stroke and allowing 1t to act evpansively afterwards.  And

all engines designed for electric service allow a variation in the
point of cut-off from say a quarter to over a half, this variation
being effected through the governor, eccentric and valves. All
machinery is liable to fall out of adjustment ; it must wear, and
it tequires attention.  Any deviation from perfect adjustment
means loss of energy, therefore, waste ; and as it is caused by
misadjustment, such waste is remediable. In how many sta-
tions operated by steam, is a card taken off the engine once a
year? low, otherwise, can the operation of the engine be
watched ¢ It is quite possible for an admission or exhaust
to open or close too late or too carly, and every slight loosening
of a nut will produce very appreciable results.  And yet tlus
matter 1s neglected, as is apparently almost cvery other matter
connccted with clectnicity, and hence it is that a comprehensive
statement may be made, that “clectric lighting stations run
themselves.” .

Now, if electnic highting be not a business, then let that be
clearly understood.  But if it be such, then let electric business
be conducted on business principles. 1 think it is evident to
any one who has had the opportunity of watching the methods
followed generally, that seventy-five per cent. of the clectric sta-
tions m Canada neither know their consumption of tuel, nor the
amount of their electrical output, with any degree of accuracy ;
have no person n charge whos in any smallest detajl compe-
tent to manage ; keep no chiecks whatever on any of their ap-
paratus, and have not the faintest idea asto the interior cconomy
of the plant,  If the plant pays it is purely good luck, and they
accept their dividends without question.  If it doesn’t pay, then
“There's no money in electric lighting anyway.” Their $1 a
day * Fireman and Electrician,” may, by mjudicious use of the
draft, waste pounds of fucl; the engine may through some slip
in adjustment of cut-off; use 57 tmore steam than necessary ;
there may be i most healthy ground on the lines.  No matter—
* Electricity don't pay " 1 should like to hear of the budiness
that would pay under these conditions. Let all these precau-
tions be taken and checks made, and see the improvement.
Every station will know within a fraction of a cent, how much
it has cost to produce a kilowatt hour ; how much it has been
sold for; where losses may be diminished, gains increased ;
and a report can be prepared, showing in an intelligent business
way the working of the station, and the directors, ar other auth-
orities, will understand clearly what they are domg.

Among the many matters tequiring consideration at the hands
of electnical investors, as preliminaries, the one of capital invest-
ment s very prominent. ‘The purchase of land, building, ma-
chinery and construction expenses, involve a capital outlay that,
large or small, excessive or reasonable, once made has got to
stand, The plant must pay its own proper operating expenses,
and is expected to pay interest on the investment. The larger
the mvestment, the less evidently, the percentage of interest. It
is impessible to raise this percentage by decreasing operating
epenses, beyond a certain limit, and it is equally impossible to
da so by decreasing the investment once made. Hence the
importance of keeping it down in the fitst placeis obvious. This
can be done by either providing cheap and nasty machinery, or
by most carefully considering the entire conditions under which
the plant will operate, and balancing cheapness against efficiency.
‘F'he cheapest is often the most expensive; conversely, the most ex-
pensive is sometimes—gencrally—the least so.  Why? Because
the more expensive machine, by its being more carefully built,
with better materials, and greater attention to scientific prin-
ciples, will save in cost of operation, a greater sum than the in-
terest on the difference in price between the more and the less
cypensive. True cconomy, thercfore, is only attained at the
cost of patient investigation. *

There should be unity in all things, even in electric lighting,
although it seems not to be generally admitted.  An electnic sta.
tion is intended to perform a certain service—to give a certain
quantity of current. [t is a condition of ail lighting that more
is required at certain periods than at others, and so electrical
machinery must be capable of supplying the highest demand,
as well as the lowest, or average. Therefore, although in a 1000
light town, it is found that for ten hours of lighting only 300
lights are gong ; during 7 hours there must be the machine ca-
pacity to supply the whole tooo lights during the three hours
they are required.  The dynamo capacity being fixed, there is
no doubt as to the necessary size, but the engine capacity varies
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with the cut-off, and is generally rated it some pasticular point,
say X or ¢ cut-off, with a range of vatiation from 34 to }.
The engine therefore may be chosen, so that it will be powerful
enough for the 1000 lights at the maximum admission of the )2
cut-off. By so doing the rated capacity of the engine is less
than that required, the actual capacity sufficient, and the price
less than if one were purchased whose rated capacity at  cut-off
were sufficient.

All machinery has a most eficicnt rate of working. A boiler
will require less coal to be consumed to evaporate 1 1h, of water
into steam, at a certain rate of supplying steam, than at any
otherirate.  An eugine will require least steam when a certain
definite relat*on exists between the admission of steam into the
cylinder, and the expansion thereof, A dynamo will waste less
powerwhen running alarge number of lamps than a swall number.,
As a rule, machinery is so designed that it will work at the high.
cst efliciency when it is being worked at its full rated capicty,
‘I'herefore, a boiler rated at 100 horse power, will not furnish
steam to a 50 h.p. engine, at anything like the same cconomy.
It is very bad cconomy, and unwise precantion, to allow too
large margins, for thereby an element of waste is inttoduced,
and no useful purpose gained. On the other hand, too small
margins are worse. Here is just where the question comes in,
of the proper proportioning of the varions apparatus that go to-
wards the production of electric curremt.  In any actual case
there is always & happy mean—avoiding on the one hand ex-
cessive margins, which increase not only first cost, but also
operating expenses 3 on the other, a mistaken econvmy that
allows not enough, It has been said that in the most ordinary
objects mound us—the leaves on the trees, the beetle’s wing,
&c.—~there is abundant evidence of design, and fitness for pur-
pose.  Nature allows sufficient material and no more- -a beauti-
ful harmony and symmetry being the distinguishing character-
istics of her works. Nature would chuckle over a few of the
the electric light stations in Canada.  In some of these the only
unity of design scems to have been to purchase in strictly the
cheapest market. 1 have seen a 130 b, p. engine bought to run
a 6oo light incandescent dynamo, because it was second-hand,
cheap. 1t would be very intcresting to arrive at how much meoney
this station is losing by the inefficiency of this proportion, reimem-
bering that the dynamo runs probably ouly 100 lights for half the
time. Nature has not had much to do with these stations. An
clectric light man comes along and a dynamo is bought from
him. An engine “big enough to run the dynamo” is duly put
up, and a boiler. They have to have these things and so they
petthem.  The engine man makes more out of a large engine
than a small one, and so he recommends a good large one—two
if they will stand it ; similarly with the boiler man.  And so the
station grows ; a source of waste and cxpense ; is wmanaged by
a “ Fireman and Electrician”; and “ electric lighting doesn’t
pay lv’

One word as to the use of meters. Dynamos are always
wired for more lamps than their rated capacity, because all the
lamps will never be going at the same moment.  If a man pays
by the meter, he will be very careful not to beusing more at any
moment than he actually requires.  This has been found by ex-
perience to allow of a still greater margin of overload, and this
is tantamount to a reduction of capital investment relatively.

This article will be seen by a great many to whom all the
above is well known, also to a greater number who have not
made electric lighting their study and profession for years. “The
former will, I hope, pirdon the repetition ; the latter will, 1 sin-
cerely trust, come to see that electric lighting as a business is
worthy of study ; that it is not the simple affair they have hith-
erto regarded it, and that by the application of business methods,
and in that way only, can they expect to succeed in it.

DAMAGE TO CHIMNEYS BY LIGHTNING.

An investigation was recently carried on in Germany, by C.
Catlo, upon the subject of the damage done by lightaing 1o
chimneys, botn with and without lightning conductors. From a
study of twenty-four cases, he draws the following conclusions :

1. Lightning very seldom strikes a chimney in such & way as
to leave any perceptible effect.

2. The damage done by lightning to chimneys is in most
cases inconsiderable ; only in one case was a chimney actually

destroyed, and in four cases only was the dunage so great thit
it was necessary to pull the chimueys down,

3. Lightning stitkes chimneys both with and without lightning
conductors 3 the latter appear, however to be struck oftener than
the funmer.  Ofthe cases reported on, two were with and tifteen
withont lightning conductors 3 in four cases it was not definitely
known whether i conductor was in position or not.

4. Intow, marshy grounds, lighming flashes seem to vceur
more often than iv high ard dry neighbmhoods, <

5. Iu one case only has lightning struck a steiun boler so as
10 necessitate repair.

WATER HAMMER IN STEAM PIPES.

Recently numerous explosions of high-pressure steam  pipes
led a German engineer to call special atteation to the gremt
danger from water himaner.  “To prove this experitents were
undestaken to show the high pressure in a pipe when water
hammer occurs. A pipe 12 inches in diameter, ¥-inch thick
and 21 feet long, blank-Nanged at one end, was partially tilled
with water, and at the other end steam supplied through a three:
wmch pipe. Three pressure gauges at equal distances wae
screwed to the pipe and one in the black dange.  When steam
of five atmospheses, 73 pounds per square inch, was admitted
suddenly above the water, the pressure gauges indicated re-
spectively pressures of 426 pounds, 114 pounds, 199 pounds and
114 pounds per square inch, or nearly 30, 8, 14 and 8 atmos-
phares.  When steam entered slowly again above the water,
hardly any concussions and abnormal pressures were noticed,
Steam was then adimitted through a valve 2 inchies in diimeter,
and the steam, @t a pressure of 5 atmospheres, new entered be-
low the water.  ‘The concussion was so violent that the thieads of
four of the nuts were shorn off, the fourth gauge placed there was
crushed, though the gauges were designed fot a masimun pres.
surc of 2,133 pounds per square inch, while the other gauges in-
dicated pressures of 483, 385 and 923 pounds per square inch,
The end of the pipe bulged considerably, Ona new trind the
first three gauges registered 313 pounds, 185 pounds and 833
pounds per square inch, the fourth, refitted, over 2,130 pounds ;
a rent of eight inches in length formed, startisg about four inches
from the far end.  ‘This damaged part was then cut off| the pipe
closed again, and the water level lowered to 63 inches 3 pres-
sures of J98 pounds, 393 pounds and 833 pounds persquareinch
werethen observed. “The water level was then vaised to 10 inches
and steam turned on again 3 this time two bolts brokeinthe end
plate, and fissures formed near the middle of the ppe. 1n al
cases air and water were thrown out throngh the air and wates
outlets. ‘This occurred always in sudden rushes, after aninterval
of 13 scconds, when steam was turned on fully, and of severa!
up to four minutes, when the valve was only partially opened, to
onc-fifth in the last instance.  Only part of the water was forced
out ; a minimum of 3 inches always remained in the pipe, The
caperiments prove that the blow did not begin before the steam
had condensed and the water had acquired the respective tem-
peratme.  ‘The different indications of the ganges seen to show
that the blow was propagated in waves, which affected the pres-
sure gauges according to their positions.  The waximum pres-
sure observed was 30 times higher than that of the steam which
causcd the concussion.  [F we consider that the steam inlet had
only one-thirticth of the area of the steam pipe, that steam pres-
sties of three times the intensity of those eapenimented with are
actually used on shipboard, and that pait of a pspe nught, under
circutnstances, be entirely filledd with water, we must adme that
these lodgments of water may lead to most disastrous conse-
quences.—Engineer and Iron Trades Adveruser.

QUESTIONS AND ANSWERS.

H. Bros., Kincardine, Ont,, write: We want to huild a brick
chimney So feet high, square chimney. What size should the
base be for this chimncy, and should cement or mortar be used,

ANswiR. - [t will depend largely upon the nature of the sail
upon which the chimney is to be built, as to the dimensions at
the base.  If built on clay soil, allow about thiee tons to the
square foot ; if on sand, about four tons to the square foot.  You
should take into consideration also, the thickness of the walls.
Unless the chimney requires to be rapidly constructed, the use
of cement mortar is not necessary, a good qualty of ordinary
mortar will be sufficient.



76 CANADIAN ELECTRICAL NEWS

» .

May, 1895

SOME NOTES ON THE GOVERNING OF STEAM ENGINES,
PARTICULARLY WHEN COUPLED TO DYNAMOS.*

iy G, L. ADDENUKOOKE.

‘I'H1s is a subject which has always been in ny mind in con-
nection with central station clectric lighting 3 and the fact that
it has been brought into prominence by Mr. Swinburne, in his
simple but lucid paper before the British Association, shows
that the question is now beginning to attract the attention which
it deserves.

In otder to understand the exact position of matters at present,
as reeards the governing of the engines used for other than
marine purposces, it is advisable to look back a little at the his-
tory of the stciim engine governor, and the purposes 1o which it
has been chicfly applicd up te the present date, premising the
fact that so far electrical engincers have not paid any very great
amount of attention to the problem, as they have been occupicd
by other considerations of more immediate imporntance, and
have been yenerally content in this particular to accept the
practice of industrial engineers, and to rely on their judgment as
having the urcater eaperience.

\What reallv caused careful attention to be paid to the con-
struction of governors and valve-gear was the application of
stean engines to driving spinning machinery, the rise of mechan-
ical weaving and spinning and the best modern type of steam
cngines being almost contemporancous. For a loom to work
properly regular speed 1s essential, or the shuttles will not throw
properly, and uncven strains arc produced in the matenal.
Not only, thercfore, has the best steam practice been usually
devoted to the construction of engines for driving teatile fac-
torics for the sake of cconomical working, but at the same time
the utmost pains have been taken to design valve and governing
geat winch would admit of the engine doing its work at a con-
stant speed whatever the load.  The latter condition was essen-
tial, becanse one engine was anly employed lor driving ata tune,
though the load would constamtly vary as different machines
were thrown in and out; und at times a part of the factory
maght be aitogether closed if work in one of the departments
was slack.

The engincers who devote themselves chiefly to the con.
stinction of null engines have for many years been able to meet
these conditions and to supply plant which would readily retain
a speed within 2 per cent. or 3 per ceat. of the normal, whatever
might be the load. It is true that large fiy-wheels and campara-
uvcly slow speeds have buherto been chieily in vogue for this
class of plant, but this 1s a somewhat minor point.

Such being the state cf affurs when electnic lighting first be-
came practical, clectnneal engineers naturally turned to the con-
structors of mill engines for advice and help ; the result was the
apphcation of the mill enpine, with rope driving, to turning dva-
amos, a system which has worked well wherever it has been
applicd, while for frcedom from breakdowns and exaciness of
wotking this method has probably not yet been surpassed.
Such plants, however, occupy a great deal of space, are rmther
capenstve, and there 1s a certain loss of power in rope-driving.
Conscquently the high-speed cagine has been developed ta get
over these difficuluies, so far, chietly of the single-acting type;
but now that the condiions of running of such engines is better
understood, and confidence 1 high speeds s increasing, there
are wdications that similar engines, but dounble-acung, will
gradually come to be preferred.

Our cutsory glance at the hustory of the application of g svernors
to engines has now made it manifest that the best practice huth-
erto has been in the construction of governors 1o produce per-
fectly even motion whatever the load.  Further, it must be noted
that such cngines have usually been engaged in supplying
encnty direct i the form of mation to lines of shafting, and to
mactimery which 1t 1s required to run at a constant speed.

Let us now tum to the driviag of dynamos by means of steam
cngines. The proper methods of yoverming such engines will
naturally depend on the purposes to which the current produced
is to beapplied.  1f for the transmission of power or the running
of arc lights in series, very little alteration of existing methods
is tequired 3 bus if the engine is used for lighting incandescent
lamps direct, whether for a private installation or in a public
supply station—which latter is, of course, the most important

*Alntract from the Londoa Electrician,

case, and the one to which it is proposed to devote most atten-
tion—then it is desirable to clearly define the linnting conditions
of the problem; so that, knowing exactly what is required, we
wmay be in a position to judge how far existing appliances meet
ihe conditions and where they are defective, and thus arrive at
a definite idea of the directions in which alterations and improve-
ments are required.

Now in a central station the ultimate object 1s the incandescing
to a certain point of carbon filaments, to procure from which
the standard amount—16 candles from 2 16 C. 1 lamp—the
pressure or voltage must be steady and exact, with one per cent.
on cither side of the normal, any further variation cither way
making a great difference in the light.

Pethaps, in order that we may present to ourselves a clear
idea of the conditions, an entirely mechanical analogue may be
useful. Let us suppose that the engine room in a central sta-
tion is the engine room of a large mill which is worked by
several steam engines, driving by means of pulleys and friction
clutches on to a line of counter shafting. Imagine that these
clutches are not very well designed, and that there is always a
certain amount of slip in them, not tmore than 6 or 7 percent. at
light loads, but increasing considerably at heavy loads. Itis,
of course, required to keep the mill machinery running evenly
within 2 or 3 per cent. Ifthe load is alight one not only will
the engine or engines be lightly loaded but there will be very
little slip in the clutches ; on the other hand, as the work done
in the mill increases and becomes heavy not only will the load
on the engines increase, but, having to keep the mill machinery
revolving at a constant speed, the speed of the engine will also
have to be increased to make up for the extra motion lost in the
clutches, the fnction of which will absorb energy, which will be
dissipated as heat as the losses in dynamos are. Under these
circumstances it is clear that it will not be sufficient if we have
a governor which keeps the engines running always at the same
rate ; we must over-govern to some extent, that is, we must not
only have the speed of the engine under control, but we must
also have an arrangement by which the engine shall go a certain
percentage faster at heavy loads than at light.  We may diini-
nish the difference of slip at different loads by improving the
cfficiency of our friction clutches, but the fact remains that it
exists to some extent and that it inust be compensated for.

In an electric lighting central station- the dvnamo may be re-
garded as the friction clutches in the above simile. Besides a
certain loss of power greater at heavy loads than at light, and
which may be likened tothe loss in friction in the clutches, there
isalso a loss of motion, increasing with the load, due to self-in-
ductionand the back action of the armature current on the fields,
which weakens them and necessitates the speed being increased
to obtain the same voltage; this is like the slip in the fiiction
clutch. If not corrected by outside influences it may amount to
from 10 to 20 per cent.

In the central station there is the further point that at the
hours of heavy load it is necessary to run at a higher speed alto-
gether than at light loads in order to keep up a higher general
pressuare in the mains to allow for increased loss in them.

Consequently, in driving dynamos in central stations for light-
ing, we have not only to secure regular running or absence of
sudden variations of speed at all oads, but we have got to pro-
vide, taking the light load as a basis, that as the load increases
the drving speed shall be increased in order—

1. To increase the pressure on the mains.

2. To overcome the increased arnmature resistance and pro-
vide increased excitation of the field magnets.

3. To make up for the slip or loss in pressure caused by the
increased back action of the armature on the magnets and in-
creased self-indaction, which necessitates 2 higher rate of driv-
g, though it does not directly mean loss of energy.

Itis true that it is not absolutelv necessary to increase the
speed of the engines ; it may be kept constant at all loads as in
mill engines, and the 1equisite varintions may be produced by
the use of resistances or by varying the excitation of the dyna-
mos, by means of resistance or the use of a separate exciting
cngine.

PUBLICATIONS.
The Arena foc May is an excelient number, and the high character of its
contents is one of the encouraging literary signs of the times.
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THE ORLOOKER.

THE question of electric lighting continues a leading one with

the people of Toronto. The Onlooker has no desire to add one
more to the army of disputants, The economic side of the sub-
ject has been touched with o good deal of vigor by some writers.
Let & word be added on this point.  Because the cost per light
in one place may be shown to be $3.00 less than in another,
some writers have concluded that money is actually saved the
municipality, Quality and quantity come into the question
here, as much as with the good housewife, when she does her
Saturday’s shopping. Consideration needs to be given to the
amount of work done by cach lamp.  Stating the cost does not
state the real value.  The Onlooker has been interested in an
article in which are furnished valuable statistics on electric
lighting by an expert. e has pointed out that as a mauter of
fact Buffalo pays $127.75 per year for a lamp, while South Nor-
walk pays less than half that amount ; but Buffalo gets almost
twice as much light. The question suggested is, Would the
light which South Norwalk receives be suflicient to satisfy
Buffalo, even if the latter could have it at the lower price, and
if not, is the excess of lighting which Buffalo gets costing that
city more than the same excess of light would cost South Nor-
walk if the latter were to increase output, plant and equipment,
1o a paint where it could furnish a supply of hght equal to that
necessary to supply Buffalo? The Oalooker stops here, but
commends this thought to the tyros who are telling where To-
ronto can secure eleatric light at a much greater reduction than
some of the figures that are offering to-day. A penny saved s
1 penny made, sometimes, but not always,
X X X X

It is always the case when a boom is on-tit matters little
whether it is in real estate or electricity—the average man is pre-
pared to take a good man chances, and the more uncertain the
project the greater are likely to be the chances taken. [f he
does not know all about it he is ready to assunie that he under-
stands the whole situation, and often rushes in wherc angels
would fear to tread.  This thought is nicely brought outin a
recent article in the ELECTRICAL NEWS on interutbhan clectric
railways, by Mr. Geo. White-Fraser. “The Onlooker had the
same thonght presented to him a short time since, when discus.
sing electncal projects with a well-known engincer of Toronto.
This person diew attention to the injustice often done the ex-
perienced engincer by the manner in which his designs, which
had been prepared by request and at the cost of much thought,
are altered afterwards, or entirely ignored, by the directors or
officers of clectrical eaterprises, while the supgestions of a
novice, who may have a purpose to serve in sclling a plant, are
accepted, because. for the moment, it may seem a few dollars
can be saved. The case was cited of an clectric rilway in
western Ontario, where the engineer’s plans, as to the laying of
the road, were untouched, and the work of a road-man, who
thought he knew all about the laying of tracks, was accepted.
‘The road was built ; the cost was less than if the plans of the
engincer had been followed. But what of the work? It was
not long before a large part of the road had to be inken up and
relad on a scientificand common-sense basis. By the way, the
Onlooker 1s infonned, that the criticism of Mr. White-Fraser as
10 the disposition of the boilers, engines and dynamos in the
Galt & Preston power house, could not have been made had
the plans of Mr. \Wnu. Jennings, C. E., cngincer for the project,
been followed ; but afier Mr. Jennings had done his work the
ducctors of the road, and they certainly had a right to do as
they pleased in this matter, viewing the question from at least
onc standpoint, fitted the machinery to centain buildings in
their possession, and in cutting the coat to the size of the
cloth, the designs of the cngineer had to be discaracd. To
quote anniher old 227, " *e ocsible to be penny wiseand pound
foolish in the building of clectric milways, as in the matier of
clectric lighting.

Two open double truck cats with accommiodation for 130 passengers, are
being constructed for summer trattic on the Kingston, Portsmeuth & Cata
raqai Electric Railway.,

“The Royal Electric Company ecently recovergl frnm Mr, Wallank, the
architect, who planncd and supervised the erection of a chimney stack for
the company’s wotks, the sum of $1,281.04. on account of the defective
maaner 1n which the work was performed.  The architect in tutn brought
suit against the contractor, from whom he secured damages.

ECONOMY OF SMALL v, LARGE TRANSFORMERS.
By F. G. Provrr,

I'1is to be supposed that every company operating an elec:
tric lighting system, operates it for the purpose of making money,
and perhaps the best way to make money is to saveit  “Apenny
saved is a penny earned,” ic true in every case. In very
mauy instances of plants operated on the alternating system, a
separate transformer is used for cach and every customer, and
no attention whatever paid to the fact that the core loss in a
small transformer is enormous when compared with the loss in
a larger one, o fact which is very clearly shown by the accom.
panying curve.
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We will take as an Mlustianon, what 1s perhaps :u'r extreme
case. \Vith 1,000 volts applied to the primary and the secon.
dary apen aircuited, the watts core lossin a 300 watt trunsformer
was found to be about 29, or at a rate of about 97 waus loss per
K. W. of capacity. The core loss in a 4,300 watt transformer,
was foun: to be only 88 watts, or at arate of 19.5 watts per K.
W. capacity. Now fifteen 300 watt transformers have the same
capacity as one 4,500, whilst the lass in the former would be 433
watts, and in the latter only 88, a saving at all times, whether
the transformer 1s runming fully loaded, or only partly loaded, or
on opcn secondary circwit of 347 waus, or cnough energy to
maintain six 16 c. p. lamps.

Winle 1t would perhaps be hard to find such an exticme case,
there are plenty of instances where two or three or four trans-
formers might be replaced by one of a larger size, necessitacing
perhaps the putung up of 2 hue larger secondary wite for a few
fect, but the shight addition i cost for a small amount of wirce is
nothing when compared to the saving of cnergy—not for a day
or a week, but for as long as the customers have to be supplicd
with light.

A lutde explanauon of the diagram may be necessary.  “The
ardinates represent not the losses in the transformers, but the
losses per K. W. capacity of the transformers ; and the abscissac
represents the capacity of the uansformers.  The transformers
tested are of a very well known and reliable make, and rangc in
size from 300 10 3,500 watt.  Heavy ordinates have been drawn
from points on the curve to the abscissac below which show clear-
ly the size of cach transformer tested and the point it takes on
the curve.

It will be well to remember that even a litle saved each day
amounts tosometlingin a year. If wecean so armage our trans.
formers as to make 2 saving of onc kilowatt, it means S350 pa
annum on the coal bill alone, allowing 4 bs. of coal per h. P-
hour, and a twelve hour run cach day in the year, with coal at
€4 per ton, and in electric highung as i all other business, what
is saved can be very conveniently used in paying dividends,

Malden, Mass,, April 3rd, 1893,

Notice 1s given of application to be made {of incorporation of the ** New
Light Co., LtL..™ 1o catry on an illuminating business and manufacture
illuminating apparatus.  The headguarters of thie company is 10 be at Mon-
treal. “The namies of the applicants atc:— Wikiiam Robertson, merchant,
Angus M, Thom, merchant, Jowph A, E. \Whyte, merchant, William D).
Aird, micrchant, of Monteeal, and Geo, W. Booth, of Toronto, merchant,
the first three of whom shall be the provisional directors of the company.
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The Etxcricar, News will be mailed to subacribers in the Dominion, or the
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EDITOR'S ANNOUNCEMINTS. o
, Correspondence is invited upwn all topics legitimately coming within the scope ot
this journals

THE **CANAIAN ELECTKICAL NEWs™ HAS MERN APPOINTED 1106

OFFICIAL PAVER OF TIRE CANADIAN ELECTRICAL ASSOCIATION,

CANADIAN ELECTRICAL ASSOCIATION,

OFFICERS:
PRENMDENT
K. J. DUNSTAN, Local Manager Bell T'elephone Compuny, Toronto,
1ST VICE-PREMDENT
A, B SMIETH, tnsprector Canadian Board Fire Underwriters, "Toronto.
2ND VICEPREMDEST §
C. BERKELEY POWELL, Manager Ottawa Electric Light Co., Ottawa,
SECRETARY-TREASURER *
C, HMOR TIMER, PPublisher ELkGinicat. Niws, Toronto,
Exrcerivi CoMMITIRE !
1. B McFARLANE, Bell Telephione Company. Montreal,
GEO. BLACK., G. N. W, Telegmph Ce . Hanulton.
T. R. ROSEBRUGH, lecturer in Electne..y, School of Practical
Reience, Torento,
K C. BREITHAUPT, Betlin, Ont.

JOHUN YULE, Manager Guelph Gacand Electric Light Company,
Guelph, Ont.

D AL STARR, Electsienl Enginecr, Montreal,
J 1 WRIGHT Manager Turonto Electric Light Cempany.
J. A, KAMMERER, Royval Electiic Co., "Toronto,
J. W. TAVLOR, Manager Peteshoro’ Cathon Co.. Peterhoro’.
O. HIGMAN, Inland Revenue Department, Qitawa,

MONTREAL ELECTRIC CLUR,

OFFICERS *
President, W, L Snaw, - Montreal Electne Co.
ice-President, H. O. Emwagns,
Ky Treas,, Crati DovTre, . 81A 8, Pamille 8t

Comauitee of Management, T, k. PICKETT, WL Grantan, ). A.DuGrass,

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

RXECUTIVE BOARD:
Presadent. ). J. Vork, . Boand of Trade g, Montreal.

Vice-President, W, G, BLACKGROVE, - “Toronto, Ont.
Secretary, Jastkes Duviay, - - - Kingston, Ont.
Treasurer, DUNCAN ROMERTVON, Hamilton, Ont,
Condactor E. ). Philip, . Toronto, Ont,
Doox Keeper, J. 1L Conw, . - Wiarton, Ont.

TorRONTO RraNCl Nu, 1.=Mects 2nd and i Fnday each month 1n
Room 1), Shaficsbury Hall.  Wilson Phillips, Pressient, T, Evenfeld,
secretary, Linivenity Crescent,

HaMILTUN BRANCH No, = ~ Meets 13t and zrd Friday cach month, in
Maccatec’s Hall, Joo Langdon, Fresident; Wm. Norris, Caerespomding
Secretary, 211 Wellington Street Nornh.

BTXATIORD HraNCH NO. 3. - John Hoy, Pre<ulent . Samuel H. Wesr,
Secretary.

BRANTFORD BRANCH NO, 3.—~Mecets 2nd and gth Friday each month,
C. Walker, President: Joseph Ogle, Secretary, Brantford Condage Co.

Loxpox Braxcit No, g.—Meets in Sherwood Hall fisst ‘Thursday ane
last Friday wn each month, ™ I, Muchell, President, William Meaden, Sec.
retary ‘T'reasurer, 333 Richmond Street.

MONTREAL BrANCIE No, 1,—=Meets 15t and 3rd “Thursday each month,
w Eogineers' Hall, Craig street. Presiaem,  Jos. Robenison; first vice.
iwesident, B, N‘ll.ll.I" o secon vice-presulent, Jos, Badger, secretary, ). ).

‘ork, Board of Trade Building : treasurer, “Thos, Ryan,

ST, LAURENT IRANCH No. a—~Meets every Monday evening at 43
Bonsecours street, Montreal. R, Droum, President: Alfred Latour, Sceres
tary, 306 Dehile street, St, Cuncgonde

BRANDON, MAN., Brascn No, n.—=Meets 1st and 3rd Friday each
aonth, 10 Cay Hall. A, R, Crawford, President; Arthur Fleming,
Secretary,

GueLrs Brasen No, 6.—Meets 15t and 3rd Wednesday each mombh at
7:30. K.m. J. Fordyce, President; J. Fuck, Vice-President’s H. 'I% Flewel.
ling, Ree. Secretary, J. Gerry, Fin..Sceretary . “T'reasurer, C. J. Jorden,

Orrawa Brasci, No. 7. — Meets 2nd and  gth Tuesday, each
wonth, corner Bank and Sparks stiects; Frank Robert, President; F.
Merntl, Secretary, 352 Wellington Street.

DRESUEN BRANCH No. 8.— Meets every, and week i each month, Thos,
Merrill, Secretary,

BERLIN BrANCH NO, g.—Meets and and gth Saturday each month at
8 p.om. W, ), Rhodes, President; G, Steinmetz, Secretary, Hetlin Ont,

. Kineston Brascn No. to,—Mects 1st and 3rd Tuesday in each month
in Fraser Hall, King Street, at 8 pam. J. Devhin, President: A. Strong,
Sccretary,

\WISNIPEG BrANGE NO. 1n—President, G. M. Hazlett, Recording
Secretary, W, J. Edwards, Financial Secretary, Thos, Gray.

Kiscarniak BRANCH NG 12, Meets every Tuesday at 8o'clock, inthe
Engineer's Hall, Waterworks. President, Jos. Walker ; Secretary, A. Scott,

WiART0N BrANCIt NO, 13.--President, Wi, Craddock: Rec. Secre.
tary, I2d. Dunham,

PETERBOROUGH BRANGE No. 14.~Meets 2and and gth Wednesday 1n
cach month. 8, Potter, President; C. Robison, \ice.President; "W
Sharp, engineer steam laundry, Charlotte Street, Seerctary.

BrochviLLk Brancit No. 15.—W. k. Chapman, President. Janies
Aitkens, Secretary,

CARLETON I'LACE Braxcu No. 16,—\V, H. Routh, President; A, M.
Schoficld, Sccretary.

ONTARIO ASSOCIATION OF STATIONARY ENGINEERS.

BOARD OF EXAMINERS. -
President, A, E, Enkiss, - 139 Borden st., "T'oronto,
Vice-Peesident, R, DICRINSON, . Electnic Light Co., Hauulton,
Registrar, A, M. \WICKKNS, - - 280 Berheley st.. “l'oronto,
Treasurer, R, Mackig, - . 28 Napicer st., Hawmiilton,
Solicstor, ). A, MCANDREWS, . ‘Toronto,

Toroxnto=A. E. Edkine, A. M., Wickens. E. ]. Phillips, F. Donaldson,

HamitToN=P, Stott, R, Machie, R. Dickinson.

PETERRORO=S. Potter, care General Electric Co,

BRANTIORD=—A, Ames, care Patteison & Sons.

KiNGSTON==]. Devlin (Chicf Engincer Penctentiary), J. Campbell,

Loxbox—F, Mitchell,

Information reganding cxaminations will be furnished on application to
any member of the Boaud,

THE acgotiations which are understood to have been in pro-
gress of late between the General Electric and Westinghouse
Electric Companies of the United States, with the object of ar-
riving at a satisfactory adjustment of their patent disputcs, are
declared to have come to a stand-still.

Tur entrance of women into business pursuits for which tor-
metly men only were thought to be adapted, is onc of the fea-
tures of this evolutionary age.  There are ‘ndications thm ere
lony the position of the stiect car conductor will be invaded by
the New Woman,  Several applications from young women for
positions as conductors are said to be in the hands of Superin-
tendent Folger, of the Kingston, Portsmouth and Cataraqui
Electric Railway.  As usual the enterprising Canadian girl is
the first 1o enicr upon an untnied path.  Managers of suburban
pleasurc lines espeaially may po .ibly see in the lady conductor
a meauns of increasing thair passenger traffic and of sull further
populaniung electric railways in general.

IN view of the recent decision of the Canadian Controller o\f\
Customs, imposing a duty of twenty per ceat. on clectricity gen-
crated in the United States and transmitted to Canada, the
New York Electnieal Review wonders * just how the *juice® wil)
be measured.”  * Probably,” it says, “at so much per 1.1 for
strong curreats, but how the quantity used in transmitting tcle-
grams will be taned s evidently a refinement of calcalation not
yet attempred.” It will be interesting also to notice what action
the United States Government will 1ake in the casc of the comy
pany which is gencrating clectricity at $1. Stephen, N. B, and
transmitting the same inte the United States. Thus far, the
Amencan customs authoritics have not attempted to collect duty
from the company. The fixing of a rate of duty would scem to
be a much easier task than detenmining the mcthod of measurs
ing the current and calculating duty on the same.

\
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A FEW ersors crept into the dascription of the centrl station
of the Incandescent Light Co. of ‘Toronto, printed m the ELtc-
TRICAL NEWS for Apnl.  In the fifth line below cut in first
column, first page, 1t should read © 30 feet”. On twenueth hae,
second column, of first page, * Size of vertical engine, 19X 38x%
32 inch stroke.”  In last line on first page “235,000" should read
35,000

Ox all sides come reports of new electric light, railway and

spower enterprises, to be carried out in the near future.  If these

prospects should materialize, thev will give rise to & demand for
clectrical apparatus, such as has not been experienced in Canada
in any previous year i the lustory of the industry.  In keeping
with the bnghter outlook, the faces of the manager and sales
agents of the various electnc manufactuning companies are
marked by an unusually cheerful espression.

Itisa consequence of the * Infancy ™ theory, that electrical
enterprises do not receive that careful consider:ition and attention
without winch success 1s inpossible.  \When it is clemly under-
stond by electrical investors that the proper mzthods for the
construction and operation of electrical machinery have attained
a certain degree of finality, and that they can be formulated on
thoroughly scientific principles, then a dircct experience in clec-
tricity will be a necessary quahfication for the appointment to
positions 1n power houses, &c. It is not yet recognized as it
should be, that clectniaity 1s a distinct business, to be studied
carefully and intelligenty.

A By-Law to authorize the expenditure of $277,000 for an
electric lighung plant will shortly be submitted to a vote of the
property owners of Toronto. It is very doubtful whether any
saving conld be cffected in consequence of the ownership and
control of the generating plant being  vested in the ety instead
of a private company. It is altogether certain, we beheve, that
the saviny, if any, would be so very trifling as not to warrant the
city in entering upon such an extensive undertaking, involving
so large an outlay.  For these reasons, as well as the fact that
aside from this expenditure it will be impessible to avoid increas-
ing in a material degree this year the present rate of taxation,
we believe the by-law is doomed to be defeated.  Whether or
not it will ultmately be to the city’s advantage to own and oper-
ate its own lighting plant, will be much better understood say
five years hence than it can possibly be to-day, when the busi-
ness is 10 some extent in a transition state,

THE cost of steam production has declined in recent years
m conscquence of the introduction of devices for creating
artificial draft, whereby it is possible to use coal screenings and
refuse of various kinds instead of fucl of better quality and
higher price. It will be interesting to notice what cffect the in-
creascd demand will have on the price of the cheaper grades.
‘The opinion obtains with some engincering authoritics that the
result must be to increase the price of these materials.  On the
other hand, coal for demestic purposcs, shows an inclinution to
drop m price as the result of the lessened demand cxisting for
steam purposes. The manufacture of artificial fuel for manu-
facturing purposes has already been commenced in Canada, and
will doubtless prove to be an important factor in the future in
kecping down the cost of steam production to a point to har-
monuze with the economicat methods which are being adopted
in cvery branch of manufircturing in the present day.

A CORRESPONDENT “J. M., writes the ELECTRICAL NEWS
as follows : “How does theenclased application strike you? The
question arises was he a good wan? The copy isto my mind
an improvement on the original” The application referred to
reads as follows : I have leave to inform you 1 have been A
cngine-here for over 20 years and hasbeen a tester and prover
of the——cngince and isa good machinestto.” Whether the author
of the above application be a capable engineer or not from the
standpoint of practical experience, it is centain that he would
have been much mare capable bad he given matc attention to
sclf-cducation.  An application which on its face so cleatly dis-
plays the lack of even a rudimentary education, within the power
of cvery man 10 cquire, is doomed to fail.  In ninc cases out of

ten the person to whom it is addiessed will not consider it
necessary to engqune further into the qualifications of the apph
cant. ‘There is a lesson here for every engineer who desires to
improve his position.  [f he is not so fortunate as to have had
educational opportumties in Ins youth, he may nevertheless
pursue a course of self culture which will to & large extent make
good the deficiency  “The man who neglects to make this effort
must expect to be counted out of the race for advancement.

Wiy is it that there are so few high-speed engines in use
throughout the Dominion for clectric lighting 2 There are
many very good makes, and they are specially adapted for use
i smaller highting stations, where the load, which varies greatly
between wanimum and minimum, is not great even at the mani-
mum. The two types, high and low speed, have each their pe-
caliar advantageous features, which adapt them more especially
to peculiar conditions, and a choice between them, for any indi.
vidual case, which is made on purcly personal preference for one
or the other, is not always certain to secnre the best results. “The
fact is that every case should be considered on its merits, and
selection made accordingly.  Insmall plants, of say 500t toooin-
candescent hghts, the sudden extinguishing of 50 lights, as in
the case of a church, large store, or other considerable building,
relieves the engine instantly of between 10 and 5 per cent. of its
load. Tlus has the 1endency to quicken the engine speed, and
consequently to temporarily raise the electrical pressure at the
lamps.  This excess of pressure, s is well known, has a very
injmions effect on the life of the lamps, which will be more
marked in proportion as the regulation of the enging is slow.
This regulation is affected dircctly by the variations in speed,
and will therefore be very much more rapid i a rapudly revolv-
ing wheel. It is evident therefore, that for a smaill-sized plant,
where any fluctuation will very greatlv vary the percentage of
the load, » high-speed engine has considerable advantages.
‘This is not the only onc, however. “They have generally 2 very
considerably greater range of cut-ofl, thus gaving a much greater
flexitility of service.  For instance, a high speed engine rated
at 100 1.1, at i cnt-off, and giving a range of X to M, will,
according as the cut-off is varied, and at the same steam pres.
sure, give cither 170 1P, or about 63 1.1~ Now, although it is
not equally cconomical at these abnormal points of cut-off, as
cards taken would show;, it is plain that an engine that will increase
its power to mect the heavy demand at about 8 or 9 o'clock, and
that will just as amiably shut itself off o suit the light-running
conditions at 1 o’clock in the morning, all the time regulating its
speed very closely, has its strong features, and another point in
its favor is that shafting, with its friction, can be done away with,
AN shafting 1cqmires an expenditure of cnergy to turn it round,
and it makes very little difference whether the load be heavy or
light, that s, the power absmbesd by its own friction, is practi-
cally constant, and 1215 obvious that the smaller the load, the
greater is the percentage required for the shafting only. So
that towards the middle of the mght, when the lights are drop-
ping off, perhaps 25 or 30 per cent. of the total power developed
by the engine 15 used solely by the shafiing. This is quite
worth saving.  There is alse the purcly commercial aspect of
the question.  High speed engines are sold at practically the
same figore as the lowspeed ; they do away with onclarge main
belt, belt ughtening apparatus, and a quantity of shafting and
standards, and so on.  They take up less room, and altogether
they can very well claim 10 have their merits considercd in cvery
casc where a new installation is contemplated.

THE usual jomnalistic statement that * clectricity is in its in-
fancy yet.,” has heen so persisiently made, that the public, who
somewhat naturally regards the public press as its guide, has
come to accept that dictum, regardless of the numberless cvi-
dences of approximiate perfection that ure to be scen on every
hanl.  1fa generator with an clectrical ctliciency of 987, and a
commercial cfficiency of 903% or 93¥, is an *infany,” what an
cfficiency we may cxpect when that puny infant atans full
wronth! Surcly, we may confidenily look for 300% or Jool.
But when will the public learn that electricity is not in *‘its cx-
perimental state: 7 thatit is o force whose actions are perfectly
understood, casily controllable, and as capable of baing chaned
to the scrvice of man, as s steam or water power.  This ignor-
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ance of the true state of affairs directly affects the interest of the
public through their pockets; and it reacts indirectly on the
electneal industries through the odium cast on the operation
of clectrical enterprises, either by reason of the poorness of ma-
chinery 1gnorantly purchased, or the unsatisfactory esults
obtamed when employmg unquabfied persons torun it. 1t more
espeaally affects that portion of the public who have small sums
of money to invest, and who are continually on the watch for
“snaps.”  This class 1s very much at the weicy of a fluent
patent attorney, who can walk glibly of “largely increased effi-
ciency”; improvements in “design of magnetic circuits,” and
consequent decrease of cost of manufacture and operation and
50 on ; 1nd invest their money in appliances that have probably
been tnied and found wanting. in the very early days of clectri-
cal investigations, twenty and thinty years ago.  The eatradrdi-
nary conceit of some professional inventors, is not less temarke
able than the credulity of those who invest their money in the
crude productions of an uneducated mechanic. The methods
for the generation and utilization of current are so peifectly un-
derstood, and the proper design of the mechanical and other ap

pliances necessary, has been so caretully investigated by persons
in all civilized countries, having the advantage of scientific edu-
cation as well as practical expetience, and access to the most
complete scts of tools, instruments, &c., and backed by plentiful
capital, that it is improbable in the eatreme that a person who
neves had other than ordinary every day education, and whose
practical experience in clectrical matters has been that of an
ordinary mechanic, is #oing to effect any revolution in methods
or any appreciable improvement in mecharical, magactc, or
clectrical design of machinery.  Electricity is not now, what it
was when T, A. Edison, then a newsboy, started inventing in the
telegraphic field. In those days almost anything was au im-
provement. The field for original investigation was so large,
and the exploiers so few, that intelligence and industry was al-
most the whole equipment required by the prospector. We
have entirely changed that now-a-days. The system on which
the young electrical engineer is now educated, seems to show
not only the immense amount of work that has been necessary
to evolve clectrical science to the point it has reached, but also
it clearly indicates that an imcomparably more complete equip-
ment is necessary before an intending investi. .tor can consider
himself competent to cnter the field atall.  An illustration of
this whole sculed conceit, on the part of an inventor, and guile-
less innocence on that of the investor, was recently munifest-
ed very strikingly in the case of a new motor, that was said to
operate on a new principle, being a “magnetic motor,” and the
usual claims were made for it—wmore cfficient, lighter, stronger,
cheaper—going through the whole list to which we are so well
accustomed. The * prominent capitalist” was also there, and
altogether, everything went happily, the inventor being cordially
coﬁgmlulnlcd on having produced such a marvel, and the only
wonder was that all the scientific electricians in the world hag
not been able to forestadl him. 1t was the unbappy fate of the
wniter to have to pomnt out that the “new ” principle was uncom.
monly old, that the motor was the eaact reproduction of one
that was a new design in 1837, just 38 years ago, when clectri

city 1cally was an infant, and that therefore~ to 3o no further in-
toits peculintities— it was not Zkely to be a better one than
those built tu-day, on the principles ascertained duting 2 course
of investigation in which this 1837 motor was but a low down
rung on the ladder.  Now, in the first place, had the intending
investors not been in the habit of regaiding electricity as mits
wnfancy, they would have very much more carefully and thorough.
ly wmvestigated the ments of this wonderful machine, before put-
ing thar moncy m, stead of afterwards, and in the sccond
place, had the taventor hiad less conceit, and posted himselfin the
smallest degree, asto thedevelopments of electncal machinery, he
would probably have sctto wotk to acquire the rudiments of
electneal knowledge, which hie very evidently lacked, and wn
course of ime, he t0o would probably have discovered to his
wonder, that 1o cffect improvements in clectrical machinery to-
day, requires not only vast knowledge of electncal, magnetic
and mechanical pnnciples, but close study of clectnieal listory.
a highly trained wind, and—capital.

The Welland Electuce Light Co. are enlarging their buildings and putung
in additional plant.

THE GAS ENGINE AND THE STEAM ENGINE JOINED.

REFERRING to the discussion of the gas engine question, a
pronunent engineer rematked 1n convesation that he failed to
sce why the gas engine and the steam engine should not be
compounded, so to speak. He put the case something inthis
manner. In the gas engine onc of the problems is to keep the
cylinder reasonably cool, and m the steam engine to keep the
«vlindey hot.  Now, suppose we have a gas engine running and
Jacket its cylinder with water, which is theu used for boiler-fecd
water, thus saving the heat which is now thrown away. Then
take the exhaust from the gas engine through the jacket of the
steams cylinder, and, f necessary, as it probably would be, add
a heating chamber for the steam 1o pass through just before
reaching the cylinder, so that more heating force could be em-
ployed, ‘I'wo such engines adapted to each other would pro-
bably mean a relatively small gas engine and a steam enginc
large enough to carry all the load in case the gas engine refused
to work for any reason, and, arranged in this way, each would
supplement the other so far as the proper distribution of heat is
concetned.  The proposition is a novel one, and there is a
chance to do some thinking over it.  Possibly someone may be
so situated s to make it casy to try the plan and let us know

the results.—American Machinist.
| S—

ZINC WILL PREVENT SCALE.

IT15 a well-known fact that zinc slabs suspended in steam
bolers prevent the formation of scale, and large quantities are
useq annually for this purpose. The following directions will
cnable one to use it successfully. The proportions necessary
to insure complete protection are one square foot of zinc to fifty
square fect of heating surface in new boilers, which may be
diwtinished aftera time to one in seventy-five or even one in one
hundred square feet.

Merely placing the zinc in trays, hangers or strips will not
mnsure metallic contact, and the action of zinc to prevent corosion
under such circumstances will be weak ard limited. The best
method of fixing the zinc is to place a number of studs in the
sudes of the furnaces and combustion chambers, and to bolt on
ta these studs the zine plates, which should be about 10x6x1
inches. It is important to sce that the contact surfaces are
clean and bright and the nut screwed close to the zine to exclude
the water and deposits fiom the contact surfaces, thus compara-
tively insulating them and preventing the galvanic action.
Otherwise the zinc is acted upon as a solvent that 1enders the
water innocuous or non-exciting.

LONG DRIVING BELTS.

A VERY bad habit in mills where there are large driving
belts, 1s shifting belts with a square stick, no regular shifters
being uscd. The rtesult of this is the belts are more or less
injured on the edges.  All heavy machines should have shifters
to act so that they shift the belt over steadily, not putting too
much stram on the dnving belt too suddenly. Two pieces of
gas pipe just large enough to revolve on round iron supports for
shufiers will lessen the friction on the edges of heavy belts, as
these pipes revolve while the belt is being shifted. It effects a
great saving in long dnving belts, in fact any belt at all, leather
or rubber.

‘The following gentlemen have been elected as the Board of Iirectors of
the Ottawa Porcclain & Catbon Co.:—T, Ahearn, Thos, Birkett, G. 1. Per-
ley and Peter Whelen., At the close of the mecting Mr. T. Ahcarn was
elected president, T, Bizkett vice-president. J. W. ‘Taylor, general manager,
and Jas. ). Fraser secy-treas.  ltis expected that the factory will be in
operation by July 1.

‘I'he Vancouser Street Railway Co. bave purchased at auction from the
trustees of the debienture holders, the \Westniinster and Vancouver Tram.
way. Theprice paid was §280,0c0, “The line will beoperated in connection
with the oty ines.  The City Council and the Street Railway Co. have
someto an agreenient with regard to new tracks to be lald down. the com.
pany 10 have the lease of the streets for five years at a nominal rental of §3
per annum, and the city 1o have theopion of purchasing tracks at a
valuation at the end of that period.  Should the city not exercisc this option,
the company 13 10 have the leasc of the tracks for a further period of nine
years, and 30 on from time to time for the unexpired period of the franchise
for the strcets granted the company for its original contracts,  After the first
five years the company is to pay a reatal according 10 thelr carnings in ex.
ccss of §5.000 per iile petr year,
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ELECTRIC LIGHTING FOR LARGE BUILDINGS.
By Gro. Winre Frasky, L. E,, Toxoxto.

Tuere have, until recently, been but two general methods
cemployed for the electric lighting of large buildings. 1. The
renting of the current from the electric company- operaung a
cential station; and 2. The installation in the building atself,
of a private generating plant.  There can be no niles Lud down,
of general application, pointing to the adaption of enther method
preferentially to the other; every case must be considered on
its merits.  Such consideration will reduce the question to its
lowest tertus, viz,, a comparison of the costs of lighting by the
rival methods, The variable quantities that will enter mnto tlus
ieduction as governing factors are: The pnce of current sup-
plied from the central station per lamp hour, or per kilowatt
hour on the one hand, and on the other. the cost of generating
the current required in the building, using a private generating
plant. This latter cost will be the total of such items as coal
and water, etc,, engineer’s salary, litthe repairs, depreciation of
plant and interest on capital expended in purchase of machi-
nery, etc.

It is evident that local data will greatly influence the sclection
of method.  For instance, a building full of dingy offices, and
employing already an engineer and using quantities of steam,
for heating, wight very reasonably be expected to effect an
cconomy in hghting by using a private cngine ot dynamo;
while a church vsing a number of lights periodicaly, would
not. These are, of course, extreme cases, illustrations merely,
of the geneial principle, but 1it1sa great mistake to assume
in all cases, that becanse there 1s a central station oper-
ating, it must be better and cheaper to rent current instead of
generating it

‘The object of this article is to introduce to the owners and
designers of large buildings a wodification of each of the two
general methods described above, that have the merit of pre-
senting very interesting features from an engineering peint of
view, and of promising well from that of the owner.

The first modification is the use of a gas engine instead of a
steam engine, to run a dynamo in a private installation.  This
plan presents many very advantageous features. No boiler is
required, with its coal dust, dirt, and chance of explosion.  Less
yround space is taken up.  Gas engines are very largely used
in Europe, and in the States for working dynamos, and many
of them arc absolutely guaranteed to use only 15 cubic feet of
#as per horse power per hour.  In connection with this, there is
a very interesting and suggestive calculation easily made.
Thus:-One thousand cubic feet of gas in Toronto costs the con-
sumer $1.10, for lighting purposes, and 9oc. for power and heat-
ing purposcs. 1f burntin a 5 foot burner, this thousand feet
will give 3200 candle power hours. If consumed in a gas
engine requiring 25 feet per horse power per hour, this 1,000
feet will give 4o horse power hours. These go . P, 1., if used
to run a dyname, assuming 73% clectrical efficiency and 4 wau
lamps, will give 5584 candle power hours. “T'he Toronto Incan-
descent Light Co. sells current at the net rate of 6 cents per 160
candle power hours, barring special arrangements,

Reducimg these prices down to their cquivalents per 1,000
candle power hours, gives:

Gas in burner............C0O5ts, 34.375 cents per 1,000 ¢ p. h.
Gas Engine and Dynamo ¢ 16077 “ oo s
Tor. Inc. Co. ¢ 37.300 ¢ wow s

Now, one 16 candic power incandescent lamp buraing for
621 hours is equivalent to 1,000 ¢. p. b, so it can be scen how,
in a large building requiring exteasive llumination, it may very
casily be actually less expensive to run a private dynano, ope-
rated by a gas enging, than to rent either gas or current. So
far, there is a difference, in favor of the gas engine, of aver 100
per cent,, but no account has yet been taken of two considerable
itemns, salary of attendant, and interest and depreciation. These
will of course greatly increase the cost as calculated above, bat
to what extent depends cntircly on the size of the instaliation ;
there scems to be, however, a considerable margin to come
and go on.

The second modification is the use of a storage battery loca-
ted in the building, and kept constantly charged by wire from
the central station. I am aware that the advaniages of this
plan are open to criticism, and would have to be the result of

special arrangements with the central smtio%. [ am also
aware that “Central Station Management” as understood in
most Canadian stations, except the really large onces, is not the
saience that it has become in the States and Ewope, and that
as a fact, so hittle attenuon has been given to its study, that
managers do actually not know those conditions of operation
wlich are productive of best finanaal results to themselves, At
the samie tne 1 am convineed that a hitle persevering effort on
the part of interested persons would bring about a state of
affairs favorable to the ecconomical operation of the modification
I have just supgested.

The position may be breefly and clearly described thus:-The
best and most paying load for a cemtral station is a constant
ong, one that doesn’ jump from o at § o'clock p.m. to 500 H. I
at 8 p. m, but that remans fairly steady all the time.  This is
Just the very kind of foad that a storage battery gives, and
morcover, 1t presents another very attractive feature to the
central station as follows: A bmlding is wired for say 300
hghts; o wall use these 500 lights all at the same time two or
three times a year, but the machinery in the central station
has got to have thus 300 light capacity consuming interest and
suffermg depreciation all the year round, although it earns
money only three or four times a year. A storage battery,
however, that cau be charged at the 1ate of 20 amperes con-
tinuously, will give out when required the whole current for the
500 lights, and keep them going for four or five hours. Thus
the central station will only have to provide generating machi-
nery sufficient for 20 amperes, which will be carning money all
the time, instead of sufficient for 500 amperes which will be idle
most of the time.  Consequently it is to the obvious interest of
the central station to encourage the usc of the battery, and in
order to do so it will lower price of cutrent. A very well known
authority on electric matters, has stated that it would pay cen-
tral stations to sell current (for use with storage battery) at 4
cents per kilowatt hour in order to get the constant load that is
so advantageous. This figure is equivilent to 16 cents per 1000
candle power hours, and to this must again be added interest of
and depreciation on accummlators, Here again. particular con-
duions wilt affect the total per 1000 ¢. p. h., but as in the former
modification a considerable magin is Ieft. 1 have no doubt,
that central stations would sce the advantage of lowering their
rates on such loads, if the case were properly presented, and
advantage to both parties would 1esult,

There bemy no particular installation te study, it is impassible
to be other than general in this anticle; 1t was intended merely
to point out to parties having large buildings to light, or to
supply clevators for, that there arc several ways of doing it,
each of which is best only under certain favorable conditions,
while under different conditions it should give place to some
more cflicient method, the actually best method bemg. deter.
mined only after due consuleration of the pecubar condimons.

THE S. K. C. SYSTEM IN BROOKLYN.

OX Friday evening, March 22ud, says Electricity, an informal
reception was given at the station of the Citizens' Electric
Iuminating Company in Brooklyn, the guests being invited
especially to see the 8, K. C. two-phase system in operation.

A Goo k. w. generator supplied cuirent, operating both a 3
h, p. and a 10 h. p. motor, in connection with a bank of 250 110
volt 16 c. p. incandescent lamps and twenty-cight arc lamps.
The system worked to perfection, and unothing but favorable
criticism was heard,

There was a lage attendance of Brooklyn people, and a
goodly delegation of New York men who had not been fortunate
cnough before to see the pracucal workings of the system,

The Citizens’ Company, until recently, had been unable 1o
makea feature of incandescent lightung owing to the patent
situation.  Now, however, it is ficed from further annoyance,
and will no doubt be a stronger factor than cver before in the
local lighting situation in Brooklyn.

113 saud 10 be thentention of the new clectric hight compny organized
at Ganaroque. to opzratc on the undergtound systear.  They are said 10
have alieady in hand onlers for 500 lights.

It1s proposed to convey cutrent for clectne hghting purposes from the
Chaudiere Falls to Notre Damede Lewis,  These falls arc g3 fect high, and
arc s2id 10 be capable of generating 500,000 H. P
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THE MONOCYCLIC SYSTEM.®
By Dr. Louis BRuLL.

11 is the purpose of this paper to call your attention to the
various methods of central station disteibuiion, involving motor
service on the alternating current system, and more especially
to a modified single-phasc alternating system, which lends itself
very readily 1o a very simple and straightforward distribution
of lighting without sactificing the excellent motor service which
makes the true polyphase systems so desirable.  For all mound
central station work, the lighting service is of most fundamental
iimportance, and convenience and cconomy must, in a vast ma-
jority of cascs, be the first consideration.  (The author here re-
views the different systems of clectrical distribution indicated by
the accompanying diagrams.)

It is instructive to glance over this list of alternating lighting
svstems 1o see their relative complexity and advantages. Itis
especially noteworthy that any and every method of distribution
that saves copper introduces in some form or other the question
of balance, ‘T'his is the price we pay for reduction in cost of
conductors. It has not seriously inerfered with the use of the
Edison three-wite system ; in fact, those most familiar with that
system were the first to make light of the difficuity ; nordo I
think it stands as a valid objection to the use of the polyphase
systems in cases where they are desirable, as nonc of them are
more sensitive in the matter of balance than the Edison three-
wire system which is now in such exiensive and uniformly suc-
cessful use,  We may further note that in each of the alternating
systems where a great saving of copper is accomplished, a
fourth wire is necessary, at least if both hghts and motors are 1o
operated 5 in each case, however, of trifling size.

Having now looked aver the ficld in peneral, we may pass to
the more minute consideration of the somewhat striking elec-
trical peculiaritics of themonacyclic system 3 peculiarities which,
although they do not involve any particular complexity, are yet
of decided intercest.

The general principle of this system is well shown in this dia-
gram, So far as the main work of the generator is concerned,
its winding is closely similar to that of any well.designed alter-
nator.  The armature is of the inonclad type, and the winding is
made in machine wound coils which are invariably insulated,
and can be very readily slipped into place.  There is, however,
upon the anmature, a second set of coils of cross section equiva-
leut to that of the mam conl, but composed of comparatively few
turns, so that the room taken up on the armatuie is very small,
and owing to the shallowness of the slots necessary to accommo-
date this second or teaser coil, the output of the wachine, con-
sidered as a single-phase generator, 1s not affected.  This teaser
coil is located with reference to the main coil as shown in the
diagram.  Its place on the armature is midway between the
other coils, and the electromouve force generated 15 in a direce
tion at nght angles 1o that of the prninupal coil, 1t s evident
now that f we connect the terminals of the main coil, we shall
getan clectromotve force compounded of the two, and in same
mermediate duection,  1a general, by varyg the propottions
of the two cols, and hence their clectromative forces, we could
obtun a resultant clectromotive force between their terminals,
baving any angle we pleased with cithies the miun or the teaser
coil.  1f, then, wires are 1aken upon the hne from the terminals
of the mam conl, and also from the teaser cail, we can obtain
from the main line three clectromonve forces, two of which are
symmetncally suuated with refeience to the E. M. F. of the
teaser coil, and bear to 1t any phase relation that we please.
One of the most.convement arrangements, and that which is
most geneially adopted, involves such a relation of the clectro-
mouve force of the teaser coil to that of the mun coil, that we
shall have on the hae three clectromonve {orces approximately
60 degrees apart,  In other words, the vesultant E.MLF.'s be-
tween teasers and mam coils are cach 60 degrees from the E.
MF of the teaser coll,  Such an arrangement 1s that shown in
the diagram,  Under these aircumstances. 1t is clear that if one
of thesc clectromonveforces were reversed, eitherin transformers
or anywherc 1 the translating devices, the result would be three
clectromouve forces 120 degrees apart, one of them having been
tuencd through an angle of 180 degrees.  Meanwhile, the rela-
tion between the power wire, which 15 conntected to the teaser

SAALEACt of papes read before the National Eleciric 1ight Awodiation at Clever
land, Ohia, 159¢.

coil, and the outside wire has no effect upon the clectromotive
force between these outside wires, since the electromotive force
of the main coil itsclf does not interact with the power wire, ex-
cept in so far as a portion of it may act with the power wire to
form a resultant phase, and clectromotive force for running
motors. C(mscqucnll), so far as lights are concerned, the two

cutside wires behave preaisely like the leads from any other al-

ternating encrator, while so far as motors are concerned, we

have the power of getting our three clectromotive forces 120
degrees apart, and hence have the same magnetic effect as with
a three-phase system.  The arrngement ot lights and motors
with this device is clearly shown in the dingram. It isevident
that we can take from the outside wires of the monocyclic sys-
tem cither arc or incandescent lights anywhere and to any ex-
tent the capacity of the machine permits, working for the incan.
descents cither two or three wire distribution at option. Fora
motor, two transformers are connected anywhere we piease,
onc between the power wire and each of the outside wires. At
this point the resultant phases come into play and the necessary
reversal of ane of the electromotive forces is accomplished by
the very simple and obvious device of reversing one of the sec-
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ondaries, as shown in the diagram. To the secondary circuit
thus constituted, we can coanect a standard induction motor
which will start and run as well as if connected to a regular
three-phase sy stem, or instead of reversing one of the transfor-
mer secconddries we may accomplish the same virtual 1eversal
of the electromotive force by rcvcrsin;: one of the coils in the
motor itself.  We therefore have a system which, so faras lights
are concerned, is a simple allcmmmg system ; so far as motors
are concerned, the dynamical equivalent of a polyphase system.
\WVith a differently proportioned formation we could place upon
the sccondanies two clectromouive forces 9o degrees apart if
necessary, and then run two-phase notors instead of three-phase
motors, if there were any object in so doing.  Such an arrange-
nment, however, would be less desirable than that of the quasi
three-phase system, for the reason that without gaining any-
thing in the motors we should have to generate a largerelectro-
motive force in the teaser coil, "and hence take up more 100m
on the armature with it, perhaps enough to have an efiect upon
the output of the machine considered as a single-phase genera-
tor. It is sufficicntly evident that the method shown would not
be the only wav of getting the same result.  For example, in
this sccond diagram 1 somewhat different arrangement is shown
accomplishing precisely the same end. Here our object is to
opente sccondary mains on the Edison three-wire system, and
in canncction with them 1o run motors at apy point we please.
A large transformer, to which the secondary is connected on the
three-wire system, is, therefore, installed, and the secondary
mains distributed in any manner we please. A second and
small transformer, proportioned to the total amount of motor
service desired, is connected as shown in the diagram, and the
power wirc leading from it is taken through the whole or part of
the three-wire system.  The device is analogous to the arrange-
meat of the generating coils themselves, and the result is the
ability 10 operate a standard induction motor by connecting it
anywhere on three-wire system to the two inside wires and to
the power wire.  Such an armangement as this is hinmensely
convenient in distribating power and light in cities where, for
cxample, 1t is desired 1o establish an extensive system of second-
ary mains through Edison tubes, or other convenicnt under-
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ground distribution. It is, furthermore, interesting to know
that one is not confined 10 the use of cither two or
threesphase induction motors, since a monocyclic generator
connected to the primary civcuit makes an excellent synchronous
speed without the assistance of a starting motor, in this parnicu-
lar being vastly superior to the pure single-phase synchronous
wichine,  But, it may be asked, how about this power wire?
In case, for example, of & transmission over a considerable dis-
tance before the distributing point is 1eached, must the power
wire be pirt of the transmission system? In answer, 1 need
only call your attention to the fact that the essential point of the
monocyclic system, so far as motors are concerned, is the estab-
lishing of an electromotive force bearing the same relation to
the system as is borne by the teaser toil of the generator.  Con-
sequently, in case of a transmission plant, the main generators
at the distant station may be simple single-phase machines, the
subsidiary electromotive force being furnished by a synchronous
motor ov similar device at any point in the system. So we
wnight readily have an extensive transmission with a monocyclic
machine in the sub-station of such size as is necessary to furnish
cutrent for what motors may be upon the system. The power
wire would then run only to the sub-station. Another interest-
ing peculiarity of the monacyclic system, aud one which is not
without importance in case of an extensive power distribution,
is the following :

Under ordinary circumstances, induction and synchronous
motors are wound so that the counter clectromative force affects
the system in & perfectly symmetrical manner, and the current
flows over ail the wires with same degree of symmetry in re-
sponse to the demands of the motors on the system. [t is cus-
tomary, however, in the monocyclic system, to employ motors
so wound as to throw a high counter electromotive force imto
the power wire when the motor is at speed and loaded, thercby
reducing the normat current cirried over the power wiretoa
purely nominal amount, and tiis can evidently be done without
sacrificing much in the matter of starting, since at the start all
the counter clectromative forces in the motors are zero. We
have, then, a motor system of a type really peculiar to the mono-
cyclic system, in that cach motor will start under the same con-
ditions of impressed electromotive force as if it were a polyphase
motor, while, when at speed and loaded, it would be operating
virtually as a single-phase machine.  If, however, it were over-
loaded so that it would tend to slow down or stop, sufficient en-
ergy would flow over the power wire to bring it back to speed,
just as if it were a polyphase machine. This is only one of vari
ous interesting ramifications iu the system when developed to
mect special conditions.

The connections shown in the diagram, however, are thosc
of the most direct applicability and probably which would be
most extensively used for central station service. At this point
it may be appropriate to ask what is the advantage of such a
system. [t evidently secures exceedingly marked advantages
in the ability to operate the lights on cxisting circuits or with
the simplest possible kind of distribation, and at the same tune
to run at any point in the system synchronous motors or induc-
tion motors of well-tricd and familiar types. The question can
be readily answered ; in fact, the question is almost obvious.
The price which we have to pay for this advantage is the instal-
lation of the power wire, which nccessarily adds something to
the weight of copper in the system and to the trouble of installa-
tion. Under all ordinary circumstances the power wire necd
be of trivial cross-scction compared to that of other wires, since,
as a rule, the energy required for operating the montors from the
given central station is small compared with the total capacity
of the stations; and further, it is worth remarking that the
monocyclic motors, cither syachronous or induction, will run
petfectly well if the power wire is disconnected after the power
wite is at speed, operating them as single-phase machines, It
is, of course, well known that the-single-phase synchronous
wotor gives admirable resuits, and it is also true that a single-
phase induction motor can be constructed of excellent efficiency
and other clectrical properties.  The only material difficulty is
to et the motor started with a good torque. The monacyclic
‘conncction cnables this ta be accomplished. After the motor
is at speed the power wire becomes no longer necessary to suc-
cessful operation, so that in spite of the necessary existence of
the power wirs it is casy to sec that the additional amount of

.

copper is not ltkely to be burdensome in central station opera-
tion, 1t would hardly ever be nccessary to install & power wire
of more than one-fourth the joint cross-section of the others,
as given in the diagram, and generally a much smaller wire will
suflice,

I have thus endeavored m a biief space to give a good work-
ing idea of the monocyclic method of combined lght and power
distribution which has been devised, and is urged upon the pub-
lic as specially adapted for the wark of central station distribu-
tion on uccount of its unique simplicity in practice.  As to what
has already been done in the nstallation of such apparatus, 2
considerable number of these monocyclic generators arein daily
use in central stations, for the most vart opeiating over circuits
already established and displacing the higher frequency alterna-
tors which had been previously used.  “They are giving excellent
tesults, and the aperation of the mators, wherever employed,
his been highly satisfactory,
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EXPERIMENTS WITH SUPER-HEATED STEAM.

IN piving the results of their protracted experiments with
saturated and super-heated steam, the Alsace Union of Boiler
Owners say that, theotctically, it has vever been denied that
super-heated steam should give a higher efficicncy than sawr-
ated, yet no experiments were undertaken with super-heated
steam.  Subsequently, however, after numicrous trials, the oldest
engine even was found capable of being safely used with super-
heated steam, and not only without injury, but more economically
than with siturated. It is also declared by the union that in
installing a super-heater care is essentinl that the advantages
gained are not lost either by fess perfect combustion or by
greater radiation losses—the cost of the super-heiater not to
exceed, of course, the saving obiained in voal consumption ; the
super-heater 1o be connected with the boiler, so that beth can be
firad from the same furnace ; and after leaving the super-heater,
the gases should come in contact with the heating swiface of the
boiler, and, lastly, with the heating susface of the economizer.
Further, these experiments showed that the use of super-heated
steam does not exclude the use of steam jacket. Though both
super-heating and steam jackets were used, yet condensation in
the high-pressure cylinder oceurred.  The tse of low.pressuie,
seven and one-half atmospheres, did not give such good results
as the use of high presswe, cleven and onc-balf atwos-
pheres,
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INSTRUCTIONS TC BOILER ATTENDANTS.

TuE Manchester Steam Users Association of England, has
issucd a 1evised edition of its * Instruction to Border Attendants.”

1o forwarding these instructions to its members, the Associa-
tion says

“These instructions have been drawn up with wuch care, it
beny desited 1o make them as complete and educational as pos-
sible. ‘There are so many points affecting the safety and proper
treatment of boilers, that it was found mpossible to compress
the mstructions into a small space.  In bailer and engine rooms,
hienght of wall space is more generally available than width, and,
thercefore, the sheet was made Jony and natrow, rather than short
and wide. If hung up so as to be about two feet from the floor,
it can easily be read from top to bottom.

*“It is desirable that the sheet should be mounted, and the
best plan of doing this will perhaps be to have a board about ¥
. thick bindt m three or fonie widths and stiffened by a batten
at each cnd, the joints being grooved and tongued, On this
board the sheet might then be pasted, and varnished for preser-
vation. In most cases it might be well to have this done by ¢
bookbinder,

“When tounted, the sheet should be placed in i good light,
and where the boiler attendants can have convenient access to
it. They should be encouraged to study and masterits contents.
Much of the information contained therein will be of service
daily, and not merely on the occurrence of an emergency.”

GETTING UP STEAM.—Warm the boiler gradually. Do not
get up steam from cold waterin less than six hours.  1f possible,

light the fires over night.

Nothing turns 2 new boiler into an old one sooner than getting
up steam too quickly. Ithogs the furnace tubes, leads to groov-
ing, strains the end plates, and sometimen rips the ting seams of
rivits at the bottom of the shell. It it a good plan to blow steam
into the cold water at the bottom of the boiler, or to open the
blaw-out tap, and draw the hot water down from the top.

Firinc~Fire regularly.  After firing, open the veptilating
gnd i the door for a wminute or so. Keep the bais covered
right up to the brdge.  Keep as thick a fire as quantity of coal
will allow. 1o not rouse the fire with a rake.  Should the coal
cake together, run a slices inon top of the bars and gently break
up the burning mass. \

Repeated trials have shown thit under ordwnarily fair condi-
tions, no smoke need be mad® with careful hand firing.  Alter-
nate sude firtng 15 very simple and very efficacious.

CLEANING FIRES AND SLARING Astiks.  Clean the fires as
often as the chnkers render it necessary,  Clean one side at a
tune, so as not to make smoke. Do not slake the clinkers and
ashes on the flooring plates i front of the Loiler, but draw them
ditectly into an iron barrow and wheel them away.

Slakng ashes on the floonng plates corrodes the front of the
bader at the flat end-plate, and also at the bottowm of the shell
where resting on front cross wall.

FEED-WATER SUrtLy.—Sct the feed valve so as to give a
constant supply, and keep the water up to the height indicated
by the water-level pointer. .

There is no cconomy n keepig a great depth of water over
the furnace crowns, wiile the steam space 1s reduced thereby,
and thus the boiler rendered more liable to prime.  Nor is there
any cconomy 10 keeping a very hitle water over the furnace
caowns, while the furnaces are wendered thereby more hable to
be laid bare.

Grass WATER GAUGLS AND FLOATS.—Blow through the
test tap at the bottom of the gauge hourly, as well as thiough
the trap in the bottam neck, and the trap 10 the top neck twice
daily. These taps should be blown through more ficquently
when the water s sedimentary, and whenever the movement of
the water in the glass s at all stuggish,  Should either of the
thotoughfares become choked, clean them out with a wire.
Wo:k the floats up and down by hand three or four times a day
to sce that they e quite free.  Always test the plass water
gauges and the floats thoroughly the first thing m the morning
before firing up, and at the conumencement of every shift,

1t does not follow that there s pleaty of water in the boiler
because there is plenty of water in the gauge glass. The pas.
sages may be choked.  Also, empty gauge glasses are some-
times mistaken for full ones, and evplosions have resulted there-

from. Hence the importance of blowing through the test taps
frequently.

BLow-out ‘Tars AND Scum Tavrs—Open the blow-out
taps in the moming before the engine is started, and at dinner-
time when the engine is at rest. Open the scum tap when the
engine is running, before Lreakfast, before dinner, and after
dumer.  If the water s sedimentuy, run down 35 in. of water
at cach blowing. If not sedimentary, merely turn the taps
round. See that the water is at the height indicated by the
water-level pointer at the time of opening the scum tap. Do
not neglect blowing out for a single day, even though anti-
incrustation compositions are put into the boiler.

Water should be blown from the bottom of the boiler when
steam is not being drawn off, so that the water may be at rest
and the sediment have an apportunity of settling.  Water should
be blown from the surface when steam is being drawn off, so
that the water may be in cbullition and the scum floating on the
top.  If the water be below the pointer, the scum tap will blow
steam : if above the pointer, the scammier will miss the scum.

SAFETY VALVES.—Lift each safety valve by hand wm the
morning before sctting to work, to see that it is free. If there
1s 1 lowswater safety valve, test it occasionally Ly.lowering the
water level to sce that the valve begins to blow at the right
poine.  \Whea the boiler 1s laid off, examine the float and levers
and sce that they are free, and that they give the valve the full
nise,

If the safety valves are allowed to go to sleep, they may get
set fast.

OPENING DRAIN Taps axD STEAM PiPEs.—If the boiler 1s
one of a range, and the branch steam pipe between the junction
valve and the main stean pipe is so constructed as to allow
water 1o Jodge theren, open the drun tap immediately the
bailer 1s laid off, and keep it open until the boiler is set to work
agaw.  1f the m:un steam pipe is so constructed as to allow
water to lodge therein, open the drain tap immediately the
engine is shut down, and keep 1t open till the engine is set to
work agaun.

1t the water is allowed to lodge in the pipes, it is impossible o
blow 1t oup under steam pressure without danger.  Attempting
to do this frequently sets up & water-hammer action within the
ppes, and_from this cause several explosions have occurred. The
only safe plan is not to let the lodgment occur, or to shutoff the
steam before opening the drain taps.

SHORTNESS OF WATER.--If the boiler is found to be short of
water throw open the fire doors, lower the dampers, case the
safety valves, and set the engine going, if at rest, so as to reduce
the pressure.  If the boilee is anc of a series, shut down the
junction valve. 1f there is reason 10 conclude that the water
has not sunk below the level ot the furnace crowns, and they
show no siyns of distress, tini on the feed and esther draw the
fires quickly, beginning at the front, or smother them with ashes
or anything ready to hand. If there is reason to conclude that
the water has sunk below the level of the furnace crowns, with-
draw, and leave the safety valves blowing. \Warn the passers
by from the front.

EASNG THE SAFETY VaLVES.—If either the censtruction of
the boiler or the character of the feed water is such as to render
the bailer liable to prime, the safety vilve should be eased
gently.

TURNING ON THE FEED. -From experiments the association
has conducted, it appears that this is the best thing to doin
nearly every case, especially where the feed is introduced be-
hind the fircbridge, as it would tend to restore the water level,
and at the same. tiine to cool and remvigorate the furnace plates.
While, however, the experiments  showed that showering cold
water onto red-hot furnace crowns would not, as has been
gencrally supposed, Iead to a sudden and violent generation of
steam which the safety valves could not control and the shell
could not resist, itis thought that if the furnace crowns were
very hot and just on the point of giving away, the generation of
a few additional pounds of steam might turn the scale and lead
1o a collapse.  Thus it might be wise to turn on on the feed in
some cases and not in others, according to the extent to which
the furnaces were overheated, and this it is difficult to ascertain.
Undes these circumstances a hard and fast rule, applicable to
all cases, cannot be laid down, and thercefore, having regard to
the safety of the fireman, the ad\-lc‘c 10 turn on the feed, as a
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general rule 1s confined to those cases whete the water hias not
sunk below the level of the furnhce ground.

DRAWING THE FIRES,~This ought not to be attempted if the
furnace crowns have begun to bulge out of shape.

It is an extremely responsible task to give any 1ecommenda-
tion with regard to the treatment of a boiler when shont of water
and working under steam pressure, that shall be applicable to
every case under every varicty of circumstance. A boiler atten-
dant has no right to neglect his water supply and allow it to run
short ; nor has he a right to charge the fires without making
sure that the furnace crowns are covered. Should he neglect
these simple precautions it is impossible to put snatters right
without some tisk being run. A boiler with hot fires and with
furmace crowns short of water is a dangerous instrament to deal
with, and the attendant who has donc the wrony thust bear the
risk. The best advice the association can give the boiler aten-
dants on this subject is, do not let shortness of water occur.
Keep a sharp look-out on the water-gauge,

Usi OF ANTI-INCRUSTATION COMPOSITI0NS.~D)o not use
any of these without the consent of the association. If used,
never introduce them in heavy charges at the manhole or safety
-alve, but in small daily quantitics along with the feed-water.

Many furnace crowns have been overhicated and bulged out
of shape through the use of anti-incrustation compositions, and
1n some cases explosions have resulted.

EMPTYING THE BOILER.—Do not empty the boiler under
steam pressine, but coel it down with the water in; ther open
the blow-out tap and let the water pour out. To quicken the
cooling the damper may be left open, and the steam blown off
through the safety valves. Do not, on any account, dash cold
water on the hot plates. But in case of an emergency pour cold
water in before the hot water is let out, and mix the two torether
50 as to cool the boiler down generally, and not locally.

If a boiler s blown.off under stcam pressure the plates and
brickwork areleft hot. The hot plates harden the scale, and the
hot brickwork hurts the boiler. Cold water dashed on to hot
plates will cause severe straining by local contraction, sometimes
sufficient to fracture the seams.

CLEANING OUT THE BotLer.—Clean out the boiler at least
cvery two months, and oftener if the water is sedimentary,  Re-
move all the scale and sedunent as well as the flue dust and
soot, Show the scale and sediment to the manager. Pass
through the flues, and secnot only that all the soot and flue dust
has been removed, but that the plates have been well brushed.
Also see whether the flues are damp or dry, and if damp find
out the cause. Further, see through the thorouphfares in the
glass water gauges and n the blow out efhow pipe, as wvellas
the thoroughfares and the perforations in the internal feed dis-
persion pipe and the scum mpe are free. Take the feed pipe
and scum troughs out of the boiler if necessary to clean them
thoroughly. Take the taps, ifnot asbestos packed, and the
feed valve to pieces, examine, clean and greasc them, and, if
necessary, grind them in with alittle sand.  Examine the fusible
plugs. '

All waps, whether asbestos packed, or metal to metal, should
be followed in working, especially when new.  The gland should
be screwed down as found necessary soas to keep the plug
down to its work, otherwise, it may rise, let the water pass, and
become scored.

PREPARATION FOR ENTIRE EXAMINATION —Cool the boiler
and carefully clean it out as explained above, and also dry it
well internaily. \When the inspector comes, show him both
scale and sediment as well as the old cap of the fusible plug,
and tell him of any defects that manifested themselves in work-
ing, and of any repairs or alterations that have been made since
the last exawmination. '

Unless a boiler is suitably prepared, a satisfactory entire
examination cannot be made. Inspectors are sent at consider-
able expense to make entire examinations, and it is a great dis-
appointroent when their visits arc wasted for want of prepara-
tion. ’

PRECAUTIONS AS TO ENTERING BOILER.—Before getting in-
side the boiler, if it is one of a scrics, take off the junction valve
handwheel, and if the blow-out tap is connected to a comuinon
waste pipe, make sure that the tapis shut and the key in safe
keeping.

From the neglect of these precautions, men working inside
boilers have been fatally scalded.

FusinLe PrLucs.—Keep these free frtom svot on the fire side
and from incrustation on the water side. Change the fusilile
wetal once every year, it the time of prepating for the associa-
tion annual entire examination,

If fusible plugs are allowed to become inciusted, or if the
metal be worked too long, they become useless, and nnany fur-
nace crowns have been rent fiom ghortness of water, even though
fitted with fusible plugs.

GeNERML, KegpPING OF BOILER.— Polish up the brass and
other bright work in the fittings. Sweep up the flooring plate
frequently,  Keep ashes aud water out of the heath pit below
the floong plates.  Keep the space on the top of the boder
free, and Liush it down once or twice a week.  “Take a pleasure
in keeping the boiler and the boiler house clean and bright,
and in preventing smoke~The Safety Valve,

CANADIAN ASSOCIATION OF STATIONARY ENGINEERS.

Nolc.—Snge.l:\l;Q.\oflhe vasious Assaciations ase cequested to forward to us matter
for publication in this Department not Iater than the 20th of each month.

HAMILTON ASSOCIATION NO. 2.

The annual dinner of the above Assaciation was held at the
Commuercial Hotel on the evening of April 18th. There was a
goad attendance of members and visitors—about seventy m all.
As usual, Mr. Maxey, the proprictor of the Commercinl, distin-
guished himself by the manner in which the dinner was prepaied
and served.  On the removal of the cloth the President, Bro.
Jaseph Langton, took the chair, and addressed i few well-chosen
remarks of welcome to the visitors, after which the toast list was
procceded with, the first toast being that of “ Her Majesty the
Queen.” .

The toasts to * The Governor-General” and “The Dominion
and Local Legistatures” were responded to by Mr. Alex. McKay,
M. P.; “The Army and Navy,” by a song—* Rule Britannia,”
by Praf, Cline, and a trio by Messrs. Maxey, Cline and Leray
Mallard ; Alderman McKennan responded to the toast “I'he
Mayorand Corporation”; “The Exccutive Head” was respond.-
ed to by Bros. Edkins, Wickens and  Blackgrove, ot Toronto;
Mr. Watson of Kingston, i3ros, Clapperson, Holden and Brice,
of Hamilion, responded to the toast “Our Manufacturers”;
“ Our Sister Associatons ” brought responses from Bros. Phillips
and Huggett, of Toronto; Bro. Pettigrew, of the Board of du-
cation of HHamnlton, responded on behalf of “ The Learned Pro-
fessions™; The President, Bro. Joseph Langton, and the Cor-
responding Secretary, Bro. Wi, Norris, 1eplied in a smtable
wmanner to the toast “ Hamilton No. 2," proposed by Bro, A, E.
Edkins, of Toronto: Bros. Robertson and Stott, of Hamilton,
responded for * The Ladies,” and Mr. Mattic of the Toronto
Globe, and Mr. R. J. Robb of the Hamilton Spectator, for “The
Press.”

The proceedings of the evening were enlivened by songs from
Prof. Cline, Messes. Martin, Masey, Leroy Mallard, Thomas
and Edkins.

Letters of regret were read as follows :—From S. S. Wright.
man, M. P, J. T. Middleton, M. P. P, Hon. }. M. Gibsan, and
Mayor Stewart, of Hawmilton ; the Ottawa, Montreal and Kings-
ton Associations, C. A. S, E,, and the editor of the ELECTRICAL
Niws, The evemng throughout was a most enjoyable one,

The members of this Associaticn express their disappointment
at the tate of the Engineers’ Bili before the Omtario Legislature
at 1ts last session.  They think it peculiar that a matter of so
much importance should have been so lightly dealt with, and
are in hopes that the leaders in the movement for legislation will
carcfully consider the most effective manner in which to bring
the bill again before the Government.

The Berlin Gas Co. have closed a contract with the Canadian General
Eleune Co for a 65 Kulowant generator from wiich they will furaish power
fur the Berlin and Waterloo railway.,

The ‘Town Council of Lastowel, QOnt.. has invited teaders for lighting the
town with 14 arc lights of 1,500 t0 2,000 candle power, ‘The plant is re.
qinred to bein operation by the first of July.

Mr, F. & Mead, of Quebec. has recently been granted a Uanited States
patent for a gas engine s Mr. G, E, Smuh, of Ridgetown, for a2 machine
for beading cails, and Mr, C. H. Watcrous, Brantford, Oat., for a steam
hoiler,
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WATER WHEELS--A QUESTION OF EFFICIENCY.

It was but 2 few years since when the old testing flune at
Holyoke, Mass., was in charge of Mr. James Emerson that the
manufacturer of turbine wheels who coutd not boast of i icliable
{2) test that showed in uscful effect a percentage of the power of
the water from 8o to 83 per cent, was considered decidedly be-
hind the times, and while it isa fact that some of those same
wheels that gave such remitkable 1esults at the testing flume
when put into actual use in the mills under ordinary work-
ing conditions, proved to be less effective than many others
which made no such clams, and had no other test than that of
actual use. The wnter was frequently scouted at by certain
parties ten years ago when he asserted that, notwithstanding all
the sceentific tests that bad been mide, and the flaming circulars
that had been issued by prominent  water-wheel makers, that in
cvery-day practice and under ordinary conditions where one
wheel could be found that would yield 8o per cent. m uscful
effect ten would be found that would yield less than that amount.
Now it transpires from the statements of Mr. J. McCormck,
who has heretofore been considered by a certain class of hy-
draulic engineers as the “ kinyg of water-wheel desygners” that
the wnter was correct.  In arecent article by that gentleman
with reference to tiv. “ Hercules,” which had been by many con-
sidered the perfection of turbines, and has claimed a power of
from 85 to 9o per cent., he says;  * In the present testing flume
with Mr. Emerson's apparatus th:ose same wheels that had for
several yeats been upon the market and guaranteed to yield
from ecighty-five to ninety per cent. in useful effect reguired ma-
terial alterations to brimgy them up to an cfficiency of 83 per
cent?; from which we may reasonably infer that those wheels
which were rated at from cighty-five to ninety per cent. were in
reality nearer from seventy-five to eighty.  Again Mr. McCor-
wick furthersays+  * Wheels mide from the same pattern which
had produced from cighty-cight to ninety percent. in the old
flume (under the Emerson administration of course) would only
yicld a little over eighty per cent. in the new one ™ (under the
charge of Mr. Hershel).  In consequence he says *“he was come
pelled to change the vital patteras of the Hercules wheels of all
sizes, both right and left hand, after which they were tested and
brought up 10 ctficiency of esghty-eight per cont. or better”  Now
if it required those changes in order to bLring the wheel up to
cighty per cent. ot a trifle better (he does not say how much
better) the reader is at liberty to form his own opnion as to the
cfficiency of those wheels before those 1taf farts were changed.
Now while all will admit that Mr. McCormick, one of the most
eapericuced water-wheel designers in the country, has probably
devoted more time and study to this subject than any other
man, and while we do not for 1 moment question either hishon-
esly or integrity, vet one thing is self-cvident that the former
tests made with the same instruments by Mr. Emerson, whether
intentionally or not, certainly deceived hum as well as the public,
and we cannot but admire ns honesty in coming outand practi-
cally admitting such to be the casc; and further that cither
much of the former testing or the latter isa humbug.  This only
counfirms what bas often been stated that theie is but hitle con-
fidence to be placed in those tests, no matter how honcstly
they may be conducted, unless the wdentical wheel that has been
subjected to the test is obtained, for the miller has no assurance
that the next wheel of the same size will give the snme efticiency.
"T'o those who have examined some of the wheels that have Leen
fitted up for that purposc, 1t 1s unnceessiry 10 say that they ate
titted up with the atmost care and perfection.  Everything s as
pertect as mechameal skill can render 1t and the surface of the
buckets are scraped smooth, and 1 some cases polished, and 1t
1s strange if such wheels do not give better results than the com-
mon cvery-day wheel where much less labor and careis be-
stowed. The fact 1s with the present conditton between the dif-
ferent manufacturers and the low price that wheels are being
sold, if the same labor were expended upon every wheel that s
capended upon some of the test ones, the price would not cover
the cost of production.

There is no doubt but all water-wheel makers endeavor to ob-
tamn as smooth castings as possable and fit ap their wheels as
well as prices will admit, but no extra wotk is found in the aver-
age wheel. Now when we consider that the cfliciency of a
wheel depends much upon the resistance offered to the water in

.

passing through the buckets, it is evildent that with those which
are perfectly smooth the efliciency will be greater than those
winch are not. ‘That many of the nullers have but little confi-
dence in those tests is well illustrated in the reply of an old mil-
ler to an agent ot a certam wheel who was boasung of the kigh
percentage of power that there wheel had shown at Holyoke
testing flume.  “Young man,” said he, “1 want a good wheel
and one that will do the work., 1 don't care a — for all your
tests; if you want to put a wheel in my mill and hitch it on to
my mill-stones, and if it will grind on an average of — bushels
of corn per hour, I will keep it and pay for it ; it not you will
take it out at your own expense.”

Another question upon which there is an honest difference of
opinion, is the cconomy in wheels of small diameter and high
speed, over those of larger diameter and less speed, both using
the same quantity of water.  There 1s no question but within a
few years the tendency of all water-wheel makers has been to-
ward wheels of small diameter with large openings, and that
many of the present style of wheels of from eighteen to twenty
inches in diameter use the same quantity of water that was form-
erly uscd by wheels of from twenty-five tothirty, while the speed
is increased in proportion to the diameter, and all that has been
said upon the subject of small turbines, not one good argument
has been offered in their favor,  Itis true that it costs less to
make a small wheel both in stock and labor, and by enlarging
the opemings so that the same quantity of water may pass
through a, and figuring the power from the quantity of water
discharged, may cnable the manufacturer to realize a greater
profit, and tlis may be one of the reasons, but if so, it is no
argument i its favor in an economuical point.  The high speed
is onc of the objections to small wheels. It a turbine wheel was
like a steam engine and zould bLe placed in a shop where it could
be looked after every day and kept in perfect order, the case
would be different.  An engine to run onc hundied and fifty
revolutions per nunute, must nceds have an engineer to look
after it, and must be oiled and wiped at least ohce a day in or-
der to keep it up and in good working order, while the poor little
water-wheel is buried in some out-of-the-way place in a flume
o penstock where it 1s practically inaccessible except when the
mll 1s stopped and the water drawn off (which is not very often)
and there left tnits fate to run anywhere fiom three to eight
hundred revolutions per minute without oil and comparatively
no care, with mud, sand, stones, and other rubbish’ to contend
with, and 1s expected to perform its daily work day after day and
week after week without a murmur, and the only wonder is, that
they last one-half as long as they do ; and the faster they run
the sooner they wear out. Now this, if nothing else, furnishes
onc good argument in favor of wheels of larger diameter and
there is no question but a wheel thirty inches in diameter with a
capacity for usimg the same amouat of water as one of fifteen and
run at onc-half the speed, would be as efficient, if not more so,
and much moie durable. The thirty-inch wheel would cost a
few dollars more probably in the first instance, but asthe cost of
the wheclis but a small item in the outfit when durability is
taken into consideration, there is no question but the larger
would be the cheapest in the end. There are other points in
favor of large wheels with small openings which may be discuss-
cd in a future article.—C. R. Tompkins, M. E,, in Milling.

NOISE FROM A GAS ENGINE.

Among the various enginecring investigations which for some
time bave engaged the attention of mechanical experts is
that having in view some ready method for deadening the ob-
Jectionable noise made by the puffs from the exhaust of the gas
engine, but ouly an indifferent amount of success has hitheito
attended these efforts. The most recent contrivance of the
kind is a device described in a French journal, and claimed to
be simple, cfficient and inexpensive.  Bnefly, a pipe split for a
distance of about two metres is artached to the end of the
eahaust, with the split end upward, and beginning at the lower
end of the cut, which may best be piade by a saw, dividing the
pipe into two halves, the slotted opening is widened out toward

the top until it has a width equal in extent to the diameter of the
pipe.  Under this arrangement the puff of the exhaust spreads
out hke a fan, and the discharge into the open air takes place
gradually, the effect produced depending somewhat on the flare
of the tube.
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UNDERGROUND RAILWAY SYSTEM AT WASHINGTON.

‘InE Metropolitan Street Railway Company, of Washington,
D. C, who a few years ago ate said to have dropped $360,000
an experiments for the propulsion of street caus by storage bat-
teries, are now turning their attention to a metallic subway
system, substantially on the lines of the Buda Pesth road, By
a recent Act of Congress the company are compelled to adopt
some underground system on their Ninth street line, and to
have the same in operation by August next. The method of
construction employed is thus described by a correspondent of
the New York Electrical Review :—

“‘The line now under constrection extends from the Potomac
River to the northern boundary of the city, and is a double
track road four miles long. [t has abouwt a duzen modein
curves, and its maximuwm grade is three per cent. It intersects
the busiest section of the city and crosses three cable lines,

‘The construction is, in the main, identical with that of the
ordinary cable lines. The conduit, however, is only 24 inches
deep, while most of the cable conduits are 39 inches. ‘The
track is laid with 83-pound steel 1ails, seven inches deep. The
clectric conductors consist of angle irons in 27-foot lengths,
weighing 23)4 pounds per yard, with a conductivity equal to
400,000 circular mils copper.  They will be huny from porcelain
insulators, four inches in diameter, pliced 13)% fect apart.
These insulators and their iron castings are set in place from the
surface of the street and can be readily and separately removed
and replaced. The conductor irons will be slipped into the
conduit through narrow pockets in the slot-rail 500 feet apan,
and snaked along to their places. They will be fitted with ex-
pansion joints and flexible copper bonds. Any section can be
removed without disturbing anything else. In designing the
road quite & number of new featwes have been devised by
Engineer Connett and patented by the company.  Provision bas
been made for easily substituting a cable should it for any reason
ever be found desirable.  Ample drainage for the conduit will
be provided.

A 10-way terra cotta conduit of the Lake pattern will be laid
along the track to carry the necessmy feeder cables. Wire
made by the General Llectric Company will be used, and 335,000
fect of 1,000,000 circular mils will be tequired. It will have a
covering of five-thirty-seconds india rubber and one-cighth lead
with an insulation resistance of 750 megohms per mile. The
manufacturers guarantece it to last five years.

SUGGESTIONS FOR REDUCING ACCIDENTS IN BROOKLYN.

The Advisery Committee appointed by Mayor Schicren, “of
Braoklyn, prior to the strike, to investigate the trolley system, as
operated in Brooklyn, especially regarding the speed, made its
report Jast month. The commmittee consists of Peter T. Austen,
John Giff, Ditmar Jewell, Wiiliam H. Nichols and R. §. Walker.
The report is as follows :

In compliance with the request contamned in your csteemed
communication of December 29, 1894, in which you asked the
undersigned to act as an advisory comnuttee to investigate “the
question of speed of the wrolley cars, and a fender, or system of
fendets, for them, and in general, the proper regulation of the
trolley systems of this city,” your committee has held a number
of meetings, at which there have been present the officials of all
the trolley roads, «s well as representative motonuen and con-
ductors, and un oppottunity has also been given the public to be
heard.

After careful consideration of tire information thus gained, to-
gether with considerable personal investigation of the practical
details of the trolley system, we beg to submit the following
recommendations for the regulation of the trolley system, which
we behieve will afford the best service to the public at the least
risk to life :

1. The speed of trolley cars should not exceed ten miles an
hour.

2. Every carshould be previded with a device giving an audible
signal when the car exceeds ten miles an hour.

s e st

3. Pussengers should not be allowed t ride on the fiont plat-
formis, and both gates of the front platforms should be kept closed
when the cars me in motion.

4. The gates on the track side of the vear platfors should be
kept closed.

5. Cars on all hues crossing main thoroughfares on which there
are car tracks should come to « full stop before crossing. Cars
on main thorougnfares must be kept under perfect control and
1 at a reduced speed at such crossings.

6. Allcars should be provided with reliable feaders which
should be approved of by a commissioner of experts.

7. In case of an accident through the negligence of a motor.
man, the motorman shonld be held criminally responsible there-
for,

8. It being the opinion of this committec that accidents have
occurned which have been due to the use of intogicants by em.
ployes, we earnestly recotnmend that the companies provide at
their respective depots comfortable waiting rooms for the men,
where tea and coffee may be obtained at reasonable cost,

9. ‘I'he tracks should be kept sufticiently sanded where needed,

10. As cars e often wilfully and unnecessarily obstructed by
traffic wagons, we advise that the law that makes it a misde-
meanor wilfully to obstruct, lunder or delay the passage of any
car running on a street railway be rigidly enforced.

11. We consider that the present overcrowding of the cars is
indecent and a fruitful source of inconvenience, delay, and
danger, and we therefore strongly recommend that the number
of passengers carried on any car should not exceed s seating
capacuty by more than 50 perceat.  We are aware that the en-
forcement of this rule wiil necessitate an increase in the number
of cars, but we consider that the public is entitled to proper and
decent accommodation.

Mayor Schicren, it s said, will take action en the report at
once. It1s believed the Board of Aldermen will be called upon
to adopt an ordinance m conformty with the recommendations
made by the Advisery Committee,

- AN OLD ELECTRIC RAILWAY PATENT.
ON Febvary 24, 1881 —that is to say, 14 years ago  Profs.
Ayrton and Perry took out their well-known patent, No. 783, for
“unprovements n clectrical conductors applicable to clectric

. railways and to electric signalling, and in apparatus connected

therewith.,” The invention, it is siated, was “ designed for the
better and mote convenient insulation of the clectrical conduc-
tor for the transmission of power in electric railways, and for
furnistiing an automatic block system without the use of signal-
men, and, further, by that method of msulation to give an easy
and simple indication of the position of & train or carriage at
any point of its travel.” “TI'hc inventors state that neither the
third rail nor overhead conductor have been found to be satis-
factory, and that their idea is to bring a sectional insulated con-
ductor into temporary contact at stated intervals with a thorough-
ly well isulated conductor.  The method by which this required
contact was insured was by making use of the pressure of a con-
tact brush on the car, orof the actual wheels to depress a stud
on to the cad of the insulated cable ; the connection once made
contmued so long as the car remained on the section, and was
broken clectro-magnetically in the case of long sections as the
car quitted the section.  This device lent itself to the registra-
tion of the stud-depressing car, and to an automatic block he-
ing placed upon the following car if it tiied to enter a section
upon which there was aiready a car.  The specification was 2
very lengthy onc, and contained five claims—for the division of
an clastic conductor rail into short insulated sections, the use of
comact boxes of the kind described, the automatic and graphic
method of showing the position of @ car, the division of the con-
ductor rail into comparatively long insulated sections, with auto-
matic devices for disconnecting the conductor rails as the car or
train left the secuion, the absoluie block system.—The Electni-
cian.

.



83 CANADIAN ELEGCTRICARL NEWS

IMny, 1898

SPARKS,

1t is saidd to be probable that the Toronto Junc.
tion electric railnay will be extended to Islington,

An clecttic street milway for Ambierst, N. 8,
is said to be amony the possibiilities of the present
year,

lacorpotation has been gramed 1o the Hamit
ton Storage Mattery Co., with n capital stock of
$10,000,

Thie construction of lines of clectric railway
from Gananoque to Mallozytown and l.yan,
Ont , s talked of

1t 1s proposed 1o construct immcdiately and
have v operation by August, eipht miles of street
niitway in Halifax

I'he nameof the Galt & Preston Strect Railway
Lo, has boen changedtothe  Preston & Hespeler
Stieet Railway Co.”

Application has been made by the Selkirk Llec
e Lo, for authonty tu wncrease their capital
stock from $10,000 to §25,000.

‘The srenerad mecting of the Amencan lnstitute
of Electrical Engineers is to be held at Ningam
Falls commencing ‘Fuesday, Junc s8th,

‘Fhie president of the Waterdown, N, Y., Elec.
tne Raitway 15 sud to be one of the promoters
of the Kingston and Gananogue Railway Co.

‘I'he Board of ‘Vrade of Kincardine have under
consideration the question of the construction of
an electric milway from Kincardine to "Teeswater,

Mr. Sleeman, the principal promoter of the
proposed Guelph Electric Ry., has purchased an
acte of land oo Gordon, Surrey and Wellington
streets, on which 1o crect n power station,

Mr. J. M, Furver, of Detroit, late superintend.
ent of constenction of the Windsor Electric Rail
way, is stid to be peepating plans for the pre.
posed Windsor, Amherstburgh and Lake Erie
Railway.

‘I'he Vankleck Hill Electric Light Co. is re-
ported to have gone out of business, ‘Fhe plant
is said to have been purchased by Col. Wm,
Higginson, who will continue, and endeavor to
extend the business.

1t is said to be the intention of the Montreal
Park and Island Railway Company toin future
use in winter snow-plows made of a number of
rotating scoops, followed by a rotating hroom—a
device which is said 1o giveexceilenm results where
heavy snow-drifts are to be encountered.

Mr. ). R. Roy, Chief Engincer of the Montreal
Park and Island milway, is at present engaged
in making a survey of the proposed extension of
the company’s lines from Mile End toSt. Laurent
and Cartierville, a distance of over seven miles.
1t is the intention to construct this extension
during the present summer.,

The Huntsville and Lake of Iays Transporta-
tion Co. propose to establish an electric railnay
on the Pontage between Lake of Bays and Pen.
insuta Lake, Muskoka, and 10 manufacture and
distribute electricity for light, heat and power,
‘The capital stock of the company is $235,000.

An incandescent lighting plant is being installed
At 8t Stephen, N, B

The plant of the Brussels, Ont., Electric Light
Co , is being offered for sale.

“The promoters of the Peterboro’ and Chemong
Patk ratway Co, are J. Hendiy, ‘Thos, Catrill,
G. W, Halton, RoWt, Fair and T, A, 8, Hay,
1 e coptal stock of the compuany 1s $100,¢00,

‘The Quebee Street Railway Co. are asking
from the Council the privilege of substitnting for
the trolley system the electnic storage battery
system, provided pernussion is granted them to
run through Dalhousic and St Andiew streets

Mr Geo, H, Campbell, manager ofthe Winai.
peg Street Rmlway Company, has recently
visited the castern provinees and Minncapolis for
the purpose. of secunby wformanon with a view
tu naking smprovetients in the Winmpeg system,

For the first «x mounths of its operation, the
Hannlon, Grunsby and Ueamsville Llectric Rl
way carnied 69,851 passengers and a large amount
of freight.  The company 1s said to be making
artangements to establish a free fruit market at
Hauulton.

The Namimo Electric Light, Heating and
Power Co., Ltd,, has been incorporated, 10 carry
on a general electric business at Nanaimo, B. C,
The incorporators are: ‘Thos. J. Jounes, Jos,
Hunterand Albert Lindsay.  The capital stock
is $100,000, §,000 shates ot $20 cach,

‘T'he city of Victoria, B. C.. proposcsto appoint
w city clectrician wt & salary of §t25 per mouth, to
give his whole time to the service of the corpora.
tion. Mr. R, B McMicking, who has been act.
ing for the city, is unable to give his whole
attention to the duties of the position,

‘The Grand “T'runk Railway have awarded the
contract for the clectrical apparatus required for
the new depot to the Canadian General Electric
Co. The plant, which will be of the very latest
type, includes two fifty Kilowait dircct.connected
multipolar generators and a  most complete
equipment of station apparatus,

Capt, Cauter, the promoter of the Oshawa Elec-
tric Railway, has arranged with Messes. Ahearn
& Soper, ot Ottawa, to construct and equip the
road, Construction will begin almost immediately,
Arrangements have been made with Mr, B, S,
Edmonson, of the Electric Light Co., to supply
the necessary power, for which purpose a special
dynamo will be instatled,

The amalgamation of the St. John Gas Co,
and Strect Railway Co., foreshiadowed in a recent
number of the ELKCTRICAL NEWS, has been
consummated,  The basis of amalgamation as to
capital stock is as follows: Strect Raiiway Co,,
$600.000; Gas Co., $400,000. Each company
heeps its own book debts and is paid for its sup-
plics by the new company ; which in the case of
the Gas Company equals $33,000 in addition to
the $400,000. A proviso was adopted, however,
to the cfiect that of the nine directors of the new
company four shall be sharcholders of the present
gas company. ‘The fiew onler of things went
into effect on May ist,

‘The Milton Electric Light and Power Co., Ltd.,
Milton, Ont,, have closed a conmct with the Can.
adian General Elcctric Co. for a oo light alter-
nating glant,

The T, Eaton Co. are adding a 1,000 light
direct connected generator to theie electric plant
and have closed a contract with the Canadian
ueneral Electric Co. for the complete equipmens,

‘The Toronto Ferry Co. are making eatensive
additions to their electric p'ant. ‘They arc in-
statling Wood arc npmnms of 125 light capacity,
manufactured by the Canadian General Electric
Co., and the Goldiec and McCulloch Co. en-
gaes. '

The london Street Raway Co., which was
recently granted a charter tor the construction of
aline to Springbunk, is having the route surveyed
and will push on the construction of the road as
rapidly aspossible.  The solicitors of the ralway
company and of the city are having frequent con-
ferences with regard to the street railway by-law,
It is said that the matters in dispute are being
adjusted, and the question will shortly bein shape
to be aga'n submitted to the Council,

RHEAD MATER

OF LATEST DESIGNS

Dovnt Putt-ory,

ELECTRICAL DEPT.
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184 St. James St. .
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SOLE MANUFACTURERS OF

In Sheets, Tubes, Rods, Sticks and special shapes to order.
SEND FOR CATALOGUE AND PRICES.

THE STANDARD ELECTRICAL INSULATING MATERIAL OF THE WORLD.
OFrGE: 14 DEY ST., NEW YORK,

Factory: WILMINGTON, DEL.

ESTABLISHED 1873.
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TRADE NOTES.

Mr. R, E. T. Pringle, of Montreal, has armnged with J. W, Gibbony, of
Lynn, Mass., to act as sole agent for the Gibbony & Thompson Ahcrn:\lirfg
‘Teleplione System, _

The Robh Engineering  Co, are getting out 2 new lice of engines to tieet
the demand in some quarters for slow speed automatic machines, dn which
their governor will be used.

A new partnership has been formed between Y. Thomas W Ness Nar-
man, W. McLaren and Charles Bate, utder the name of 'I% \W. Ness & Co,,
to manufacture and deal in clectrical supplics at Moutrea, )

Application 1s being made for incorporation by the J. C. Melaren Belt-
ing Co., of Montreal, ‘Theapphicaats are . David W, Mclaren, Mrs, A,
Cummins Walker, Alexander Walker, 8. 8. Shating, Joseph Ryan and G.
W. McDougall, all of Montreal,

‘The Canadian General Electric Co, have been awarded the contract by
the Galt & Preston Rulway Company for the equipinent of their extension
10 Hespeler,  The contract covers a 100 Kilowalt generator, ino passenger
cars and one freight car, together with the necessary overhead construction

We regret to announce the assignment of Messrs, J. Ross, Son & Co..
manufacturers of wire for electneal purposes, at Montreal.  “The lahilities
of the company are placed at $13.,000 We trust that - satisfactory are
rangement can be made with the creditors so that the business of the com-
pany may be continued.

Messrs, John Starr, Son & Co., of Halfax, N. S., advise us that they are
meeling with excellent success with thewr * Unque ™ "T'elephones.  ‘They are
said to be giving universal satisfaction wherever used, and a large nuaiber
bave been put out both in Canada and the United States,  As an cvidence
of their supetiority, the Imperial War Department at Halifax have adopied
them after thorough competitive tests aud are now ecquipping their forts
with the Messrs. Stare’s standard instruments.

The Packard Electric Co., Limited, of Montreal, annonnce that owing to
incteased business they have found it necessaty to seck larger manufacturing
premises. These have been found at St. Catharines, Ont., to which city the
company have removed their business, and where all future correspondence
stiould be addreased to them. They expect to have their new factory
thoroughly equipped and in operation in a short time, 1n the meantime,
they are prepared to fill il orders promptly from stock.

‘The Berlin and Waterloo street railway is beng converted from horses to
electricity.  ‘The Canadian General Electric Co, have the cantract for the
necessary equipment,

The Bell Telepimne Coy

OF CANADA, LTD.
MONTREAL

MANUFACTURES AND I1AS FOR SALR RVKRY DKRSCRIFTION OP

TELEPHONIC St ELEGTRICAL APPARATUS
LINE MATERIAL AND SUPPLIES.

Will furnish tenders for supplying Warchouses, Public Buildings, Hotels
and Dwelhngs with
PRIVATE AND LOCAL TELEPHONE SYSTEMS,
BURGLAR ALARMS, HOTEL, ELEVATOR AND
OIHER ANNUNCINTORS, HOTEL. ROOM AND
FIRE CALL BELLS, ELECTRIC BELLS, PUSH
ev e o BUPFTONS ETC. . o0 o000 W
Will also furnish teaders to Cities, ‘Towns and Villages for Fike ALARM
AND POLICE PATROL SYSTRMS,
Catalogues nill e furmshed on application,

PR SaLES DEPARTMENT:

MONTREAL,

Bell Telephone Building,
367 Aqueduct Steeet,

TORONTO:
Bell “I'elephone  Bulding,
37 ‘lemperance Street.

HAMILTON:

Bell Telephone  Building,
Hughson Street.
OTTAWA;

Hell  Telephone Building,
Queen Street,
QUEBEC:

Bell “Telephone Building,
St John and Palace Streets

WINNIPEG:
Forrest 1lock, Main Street,

Packard Electric Co.

(LIMITED)

ST. CATHARINES, ONT.

FINDING it nccessary to increase our output, which for two.
years has been the largest in Canada, we have removed to

the above place, where an extensive plant has been purchased and

1s now being equipped. We can,

however, in the meantime, fill all

arders with which we shall be favored promptly from stock.

. The same old rchable, High Grade “PACKARD"” LAMP
and our well known TRANSFORMER will be manufactured by
.us, and 1t is our intention to soon be able to furnish our many
customers with anything properly in the clectrical supply linc.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
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CANADIAN GENERAL ELECTRIC GO.

(LIMITED)

Authorized Capital, $2,000,000.00.
Paid up Capital, $1,500,000.00.

HEAD OFFICE:
65 FRONT STREET, WEST, - - (TORONTO, ONT.
Branch Offices and Warerooms:

1802 Notre Damg St. .  MONTREAL. 138 Hollis Street - HALIFAX,
350 Main Street - - WINNIPEG. Granville Street - - VANCOUVER,

Factories: Peterborough, Ont.

156 K. I, JIb.\'OC.l'ClJC GENERATOR.

THE MONOCYCLIC SYSTEM

FOR LIGHT AND POWBR.
A Complete Central Station in one Machine.

"'HE incandescent and arc lighting circuits are operated on the ordinary single- ;
phase system, thus avoiding the complications and difficulties in maintaining ‘
a balance attendant on the use of a polyphase distribution. Our induction motors »a
operate as successfully on the Monocyclic as on the three phase system, but with the
advantage that the third, or power, wire need only be taken to those points at which %

power is to be supplied.

Ploaso montion the CANADIAN ELECTRICAL NEWS when corresponding with Advortisers
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CANADIAN GENERAL ELEGTRIC GO.

(LIMITED)

‘ I ‘e problem of successful transmission of power to distances of. from.
five to twenty-five miles or over has been solved by the introduc-
tion of

THE THREE PHASE SYSTEM

More than twenty-five plants of this description, noomoatmo thousands
of horse power in capacity, have been installed wnthm thc past cwhtccn
months with uniformly 9'1t19f'1ct01y results.

SIMPLE! COMPACT! DURABLE!

|| ALTERNATING INDUCTION MOTORS

ing over two ycars, have now been standardized in’sizes from 1 to 130
horse power, and arc placed on the market with the fullest confidence

in their ability to meet the most exacting requirements of clectric power

SCIrvice. They are egual in starting torgue and efficiency,
and. superior in regulation to the best shunt wound direct
current motors.

In operation they require a mimmum of attention, h.nmo no starting
box and being without brushes, commutators or moving contacts of

" any kind.

Please montion the CANADIAN ELECTRICAL NEWS when corrosponding with Advortisors

¢ These motors, after a most satisfactory preliminary experience extend-
|
! ‘

[
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THE

'ROYAL ELECTRIC GOMPANY

MONTREAL, QUE. Weatern Office: TORRONTO, ONT.

v

Have just completed new manufacturing building providing additional floor area of 40,000
square feet, and have secured the sole right for the manufacture and sale in the
Dominion of Canada of the celebrated

8. K. 6. Two Phass
AlG6Fnacing OUPPENt oUSHEM

AS MANUFACTURED BY THE

STANLEY ELECTRIC MANUFACTURING COMPANY,

PITTSFIELD, MASS., U. 8. A.

Acknowledged to be the only complete and perfected system by which light and power can be
supplied from the same generator and circuit.

GENERATORS

Have no moving wire, no collectors, no brushes.
Greatest Lfﬁcu.n(:), Extreme Simplicity, Best Regulation.

MOTORS

Sclf-starting, simple, efficient.  Have no commutators.
Superior in many ways to direct current motors.

TRANSFORMERS

The Stanley Transformers are standard.
All others are compared with them.
They are the most cfficient, best regulating and safest.

All S. K. C. apparatus made from drawings, patterns and details of construction as used by
The Stanley Electric Manufacturing Company, Pitsficld, Mass.

THE MANUFACTURE WILL ALSO BE CONTINUED AND EXTENDED OF:

ARC DYNAMOS RAILROAD GENERATORS
ARC LAMFS RAILROAD MOTORS

Direct Current Generators and Motors
Station Equipments and Instruments
Switchboards, Wire, Electrical Appliances

CORRESPFONDENCE SOLICITED FOR

Electric Lighting, Railway, Manufacturing and Mining Work, Isolated Plants,
Central Stations, Long Distance Transmission for Light and Power,

Ploaso mentlon tho CANADIAN ELECTRICAL NEWS when corresponding with Advertisers

I{.
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RBBIN SADLER & HAWGRTH

F\ANUFACTORERS (o] of

OAK.-TANN ED LEATHER BELTING

MONTREAL axo TORONTO

MAOHINE ® Steel. Rim Pulloy. are practionily
breakable, tight nd §
P U I I E Y S i enHiouLDED s e
w AND onlp ) ’ ANY STVLE FU.RN.IOHID ‘-PL"-.
TURNED IN ANY LENGTHS UP TO 28 FEET.
H A F I N ' SAVING OOUPLINGS. STEEL OR IRON,
I < ; PERFEOTLY TRUE AND POLISHED.
x:v SEALED WHEN DESIRED.
w
I l RINQ ouuua AND aunvom oL - :umuoc U'I’AND.
A N G E R s FOR BEARINGS. WALL BOXES. SPRCIALLY HEAVY
- PATTERNS FOR ELECTRIOC WORK. OUR SPECIAL.
FACILITIES SECURE YOU LOW PRICES
e et M e L et AND- rnonrr ‘SHIPMENT.
- WATE ROUS
‘CANADA

L mne’e

AHEARN & S OPER

OTTA WA, ONT.

Westinchoust Evéctric & Mre. Co.

="
< P
11 GENERATORS AND MOTORS

---------

%
SU}W SPEED
ALTERNATING GURR[NI DINRMOS

from which can be opcr:ucd

Our Hailv;ay Apparatus is not
Equalled by any other

S
U

s Incandescent Lamps, Arc Lamps
ol and Motors.

L ~
. b oA

o A
%

Pleaso mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers
N . : . .. . X

x ) . e . . - .
P " - N N . . L% %
i.: s TS . o
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0. W. HENDERSON ~Mantfactuer and conteactor _F{ EGTRICAL SUPPLIES

..... ESTIMATES FURNISHED FOR

Wiring and Installing Complete Electric Plants
EXPERINENTAL APPARATUS, MODELS, PATTERNS,

LiGHT MACHINERY AND COMMUTATORS, /
ELLCTRICAL APPARATUS OF ALL KINDS REPAIRED, 4'4- Blellry Street e e e e
RO )

SIORAGE BATTERIES, DOCIORS' AND DENTISTS ELECYRICAL v Arg N
APPARATUS AND MACHINERY. (CORNER JURORS,

ELECTRIC AND GAS FIXTURES, ,\
ELECTRIC FAN MOIORS, l\/I ON I I{ l—q A I
SOMOFF'S FANCY AND MINIATURE INCANDESCENT LAMPS, L

22 FRONT SIRSET BnsT THE J. G. MCLAREN BELTING GO. monTReAL
THE WESTON FLUE SCRAPER

STEAM USERS

Deriving the sercicea o COMPETENT EN-
GINEERS of any claxs, can oblain
anbier, intelligent and reliable

wen, by applying to

CANADIAN ASSOCIATION
STAT!ONARY ENCINEERS.

Patented Ap:il a4th, 1844.
*1@gt ‘gire fudy pauaneg

Jo Jo Vonn, Prasvient, Baard of Liade Budd
wmyg, Montreal,

< SOMETHING NEW!: ¢
O those who use steam power the above scraper fills a long

felt want, and will be a very welcome improvement on the
. class of flue cleaners now on the market.
FIRE PROOF ¢Aners no arket

Roo Fl “ G Those who wish to obtain clean flues. with least difliculty
' ' cannot do better than order a Weston Flue Scraper.
{LLUSTRATED CATALOGUE FREE

METALLIC ROOFING o CHAS. E. SANTO,

] Untted States General Manutacturer’s Agent for Canada,
MANUFACTURERS. TORONTO
RON LONDON, ONTARIO.

THE BABCOCK & WILCOX

YWater Tube

SLEAM

HEAD OFFICE:

415 Board of Trade Bnilding, Montreal.

WM. T. BONNER, Generat Acewt Fon CANADA

Shcopsat Bollevwillg, Onvaxio.




