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MR, J. J, WRIGHT.

‘FHE subject of the accompanying portrait was born in Yar-
mouth, England, in 1830, and came to Canada about twenty-one
years ago.  Mr. Wright was in the States at the time of the
Centennial Exhibition, of 1876, at which time electricity was
beginning to attract sattention as a possible means of giving light.
e there became acquainted with Prof. Thomson, who was then
occupying the Chair of Chemistry in the High School, in Phila-
delphia, Pa., at which time he in conjunction with Prof. Houston
of the snme school was commencing experiments which have
led up to the brilliant results of to-day.  Mr. Wright built all
the machinery during these experiments ; he also built and put
up the first clectric street lamp on the
continent of Americyt, which was placed

be: and on the other band, the lower the pressire the larger
must the outlet be. A boiler in which the presstne does not
exceed 4o pounds per square inch, may require fiom 30 to 4o
squite inches of area ; while the same quantity of steam would
escape through ¢ square inches of area m a boiler earrying 150
pounds pressure.

A safety valve should not exceed .j inches i diameter ; when
a valve of larger area than § inches is wanted, an extra safety
valve should be added. The area of a vailve mcreases nearly as
the square of its diameter ; the circumference, directly as the
diameter. ‘The escape of the steam is around the circumference,
and it will be understood, of course, that a point would soon be
reached in which the aea would be of
little account if carried to kuge diaweters

on ave. in the year 1879. He was
amongst the first to handle electric light
wires in the construction of underground
service, ha ing constructed a line of
underground wire for clectric lighting in
Market street, Philadelphia, and another
between the City Hall and gth street.
Mr. Wright was a1 member of the National
Conference of Electricians convened by
the United States Government, and whilst
in Philadelphia was a member of the
Franklin Institute of Science and Ants,
and is now connected with the Electric
Light Association of the United States.
In the spring of 1883 Mr. Wright re-
turned to Canada and built a small plant
for the supply of light which was operated
on Yonge strect near King, and since
then he has identificd himself with the

and figuring on ordinary valves. For
example, if the grate area reguired a
common valve 6 inches in diameter, it
would have a circumference of 18.84
inchies ; the samearea would be furnished
by two 3%4-inch valves, the combined
circumferences of which would equal
9.621 X 2 =19.242 inches.

As the safety valve is the main reliance
in case of neglect or inattention of the
engineer or fireman, it is impertant to.

and the ordinary methods of construction
and calculation for safety. However, be-
fore proceeding as above, we will endeavor
to give the carly history of the safety
valve, as well as the antecedents, inven-
tion and the manner of proportioning and -
calculating all its parts, As this is a
subject that has already been very care-

clectric lighting interests of this city as
manager of the Toronto Electric Light
Comrpany. He also built and put in
operation the electric locomotive which has been used at the
Industrial Exhibition for the past few years—which may be con-
sidered the pioncer electric railroad in Canada.

SAFETY VALVES—THEIR HISTORY, ANTECEDENTS,
INVENTION AND CALCULATION.
By WILLIAM BARNET LE VAN,

The function of a safety valve, as used on a steam boiler, is to
discharge steam so rapidly, when the pressure within the boiler
reaches a fixed limit, that no important increase of pressure can
then occur, however rapidly stecam may be made, It should be
so constructed and arranged, that should :ny accident oceur, it
may be opened by hand and the steam pressure lowered very
rapidly, even when the grates are covered with a mass of incan-
descent fuel, and steam is being generated rapidly, without
increasing the pressure in the boiler over 10 to 13 per cent.
above that to which the valve may be loaded.

The grate surface, all things considered, is the best unit of
measurement for determining the size of safety valves. The
ordinary rate of combustion rans from 10 to 15 pounds of coal
per squarc foot of grate, and the rate of cvaporation may be
taken at 9 pounds of water per pound of coal as the maximum.

The higher the pressure the smaller the orifice will have to

Mr. J. J. Wrienr,

fully uaversed, I do not pretend to offer
much that is new or original, but will try
to give that which will be the most useful,
for the benefit of a portion of the rising gencration, as well as for
some others who may be interested, and in as simple language
as is consistent with plainness ; so thin any one who can solve
simple equation in algebra, and who knows the simple definitions
of trigonometry, and the clements of physics, shall understand
it.  Mathematics will be dispensed with as far as possible ;
but in cach case, where possible, written rules, together with
the particulars of wotking examples, will be given, so that the
reader may study the subject for himself,
STEAM.

As the first result of the application of heat to a solid substance
is to dilate it, and the next to melt it, so also the further applica-
tion of heat converts it from a liquid into & vapor or gas. The
point at which successive increments of heat, instead of ruising
the temperature, arce absorbed in the generation of vapor, is
called the “boiling point” of the liquid. Different liquids have
different boiling points under the smne pressure, and the same
liquid will boil at a lower temperature in a vacuum, or under a
low pressurc, than it will under a high pressure.  As the pres-
surc of the atmosphere varies at different altitudes, liquids will
boil at different temperatures at different altitudes, and the
hekght of a mountain may be approximately determined by the
temperature at which water boils at its summit,

carcfully examine its mode of operalion?,-;;
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DIFFERENCES BETWEEN GASES AND VAPORS,

Vapors are saturated pascs, or, gases are vapors surcharged
with heat.  Ordinary steam is the saturated vapor of water, and
if any of the heat be withdrawn from it, a portion of the water
is necessarily precipitated,  This is not so in the case of a gas
under ordinary conditions.  Dut if the gas be forced into a very
small bulk, it will follow thatany diminution of the temperature
will cause a portion of the gas to condense intoaliqud.  Super-
heited steam resembles gas in its qualitics, and a portion of the
heat may be withdrawn from such steam without producing the
precipitation of any part of its constituent water.  (Hourne).

Steam was among the motive agents of the most ancient idols
of Egypt (as the statue of Memnon, and others), and some of
the deificd imagces of Europe ; and it is curious to note that it
should formetly have been employed with tremendous cffect to
delude men:-to keep them in ignorance—while now it contrib-
utes so lnrgely to enlighten and benefit mankind.,

Steam has, of course, been noticed ever since the heating of
water and cooking of food were practiced.  ‘The daily occurrence
implied by the expression “the pot boils over,” ‘was as common
in antediluvian as in modern times 3 and hot water thus rised
was one of the carliest observed facts connected with the evolu.
tion of vapor. From allusions in the most ancient writings, we
may gather that the phenomena exhibited by steam were closely
observed of old.  ‘T'hus, Job, in describing Leviathan, alludes to
the puffs, or volumes, that issue from under the covers of boiling
vessels :  ** By his neesings a light doth shing, and Ius eyes are
like the eyelids of the moming ; out of his nostrils goeth smoke
[st-am] as out of i seething pot or cauldron.” In the carly use
of the vessels last named, and before eaperience had rendered
the management of them casy and safe, women would naturally
endearot to prevent the savoty contents of their pots from fying
off in vapor ; hence attempts to confine it by covers ; and when
these did not fit sufiiciently close, a cloth, or some similar sub-
stance, interposed between it and the edge of the vessel, would
readily suggest stself, and a stone or other weight placed upon
Jde top to keep all tight would also be very natural.  ‘Then, as
the fluid began again to escape, further cfforts would be made
to retain it by additional weights. 1In this manner, doubtless,
many a contest was kept up between a pot and its owner till one
gamed the victory , and we nerd not the testimony of histor-
ians to determine which oue this was.  In those times it was nat
generally known that o builing cauldron contained a spirit,
impatient of control , that the vessel was the generator of an
rresistible power, and the cover a safely valve; and that the
preservation of the contents and the security of the operator
depended upon letting the cover alone, or not overloading it;
hence it no doubt often happencd that the confined vapor threw
out the contents with violence, and-then it was that primitive
cooks began to perceise that there was death as well as life in a
boiling put. In this manner, we suppose¢ women were the first
experimenters with steam (engineers), and the earliest witnesses
of steam boiler explosions.

Ancient priests, both among the Jews and Gentiles, were,
from their ordinary duties, necessarily conversant with the
generation of steam.  Its clastic force could not, therefore,
escape the shrewd obsenvers among them.  Sacrifices were
frequently dosfed in huge cauldions, several of which were pui-
maneatly fixed in the vicmity of temples—mm “boiling places,”
as thair locations are named by Ezckiel, * where the nmmisters
of the house shall bol the sacrifice of the people.”

It would scem, motcover, as if some of the hoilers were made
on the principle of Papin’s digester, in which bones were soft-
cned by “high stecam™; at any mate, a distinction s made
between seething pots and cauldrons, and from the manner 1in
which both are menuoned they seem to have been designed for
different  purposes ; the former to scethe or soften bones, the
latter to boit the flesh i only. * They roasted the passover
with fire, but the other offerings sod they in pots and in cauld-
rons,” (ii. Cor. chap. 35, p. 13 “Sct on a pot, set it on, and
also pour water mto st.  Gather the pieces thereof o i, even
cvery good picee, the thigh and the shoulder ; fill it with the
choice bones. Take the choice of the flock and bum {or heap)
also the bones under it, and make it dos/ well, and let them
seeth the bones of it thercin” (Ezek. 24, p. 3, 5)- The belief
that the Jews had close vessels in which steam was mised higher

than in common cauldrons, is also rendered probable from the
fact that the Chinese, i contemporary people, employ similar
ones, and which, from their tenacity to ancient devices, have
probably been used by them from time anterior to those of the
prophets.  (“Davis' Chinese,” ii. 2713 * John Bell's Travels,”
i, 200, and ii. 13).

Some of the ancient philosophers, who were close observers
of nature, compared the earth to a caukdron, in which water is
heated by internal fives ; and they explained the phenomena of
carthquakes by the accummulation of steam in subterraneous
caverns, until its clastic energy rends the superincumbent stiata
for a vent. Vitruvius explains by it the existence of boiler
springs.  In the reign of Justinian, Anthemius, an architect and
mathematician, illustrated several natural phenomena by it ; but
of this we should probably never had heard had it not been for
a quarrel between him and his next door neighbor, Zeno, the
rthetorician. ‘Fhis oratot appears to have inherited a consider-
able share of credulity and superstition, which gave his antag-
onist the advantage. Anthemius, we are informed, had several
steam boilers in the lower part of his house, from cach of which
a pipe conveyed the vapor above, and by some mechanism, of
which no account has been preserved, hie shook the house of his
enemy as by a real carthquake, upon which the affrighted Zeno
rushed to the Senate, “aad declared in a tragic style that a
mere mortal must yield to the power of an antagonist who
shook the carth with the trident of Neptune.”

The boiler engineer of to-day, noting the curious things in
bronze and in copper exhumed at Pompeii, and gathered to:
gether in the Musco Borbonico, at Naples, will linger near a
small vessel for heating water, little more than a foot high, in
which are combined nearly all the principles involved in the
modern certical steamn boiler -fire box, smoke flue through the
top, and fire door at the side, all complete ; and, strange to say,
this littke thing has a water grate, made of some small tubes
crossing the fire-box at the bottom, an idea that has been
patented twenty times over, in one shape or another, within the
period of the history of the steam boiler.

The boilers of the fast boats built by the Herreshoff Company,
of Bristol, R. I, are similar in construction to those found in the
‘Thermae at Pompeii, taken from impressions left in the mortar
or ccment in which they were embedded. Some idea of the
capacity of these boilers may be derived from the fact that a
single establishment could accommode fwo fhousand person.
with warm, or rather %o, baths at the same time.  Seneca, in o
letter to Lucilius, says “there is no difference between the heat
of the baths and a bofling furnace®; and it would, he observes,
appear to a rcasonable man as a sufficient punishment to wash
a condemned criminal in them. The persons who had the
charge of heating in close vessels and distributing daily such
large quantities of water. must necessarily have been conversant
with the mechanical properties of steam, and the economical

modes of generating it
(To & Continued.}

.

TRADE NOTES.

Says the Port Hope Guide: ** We noticed a large shipment of Spooner’s
Coppenne going to Goldie & McCulloch, Galt, aday or two since, It’sa
production of our town—uts ihe mewl above all other metals, and this
setties it 1here wall not be a hot box fur anles around Galt as long as
Copperine holds out.”

The Donnmion Lcather Board Co., of Montreal, have purchased the
property and water power at Sault au Recollect, near Montreal, fonnerly
owned by Mcssrs, MceNiven & Cole. including saw mill, grist mill and what
is famubatly known as Sault au Recollect Paper Mills, and are making
alterations 1n saw mdl to use it for their leather board and frction board
mill, and will run the paper null on buslding. roofing, sheathing and flooring
fels.

Mr. H. W, Peinie, dealer in machinery of all kinds, who has been ener-
getically building up a business all over Canada, announces the renioval of
tis headquarters from Brantford to Toronto.  This step becanie necessary
beeause his increased transactions require the best facilitics for transporta.
tion, also buildings and appliances for handling heavy machinery, ctc.
Thercfore he has built new brick premiscs 40 x 124 feet, near the Union
Station, on Froat $t., west of the Walker House, with massive beams, steel
gieders, steam hoists, and every faahty for handling heavy goods, and
ighted by eleciriciiy,

et

A picce of mica was recently taken from the mines near Buckingham,
Que., which measured 7 feet 6 inches in haght and 38 inches thick,  This
15 said 1o be the lagest solid piece 1n Amernica,
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PLANT EFFICIENCY WITH OPEN AND CLOSED CIRCUIT
TRANSFORMERS,
BY \WILLIAM STANLRY, JR.

SEVERAL contributions on the telative merits of the closed
and opened circuit transformers for the distribution of clectrical
energy, have lately appeared in Zhe Llectrical Engineer. .ln
various letters, Mr. Swinbume has maintained that the open cir-
cuit tmnsformer 1s more cfficient than 1s its opponent of the
closed magnetic circuit type, and that, consequently, American
engincers were applying and advocating apparatus lacking mix-
imum cfficiency.

When, in 1883, I constructed the first closed transformer, and
adapted it for commercial lighting, 1 had in mind the very differ-
ences which are now being discussed, and at the same time there
seemed to me to exist certain objcctiong to open circuit trans®
formers which still appear to me to be of such magnitude that 1
Dbelieve, in America at least, the open circuit tansformner is at a
disadvantage. Of these objections 1 have seen no mention ;
they are briefly as follows :

In the open circuit transformer of the Rulmkorff, the Gaulard
and Gibbs, or the hedgehog type, high cfficiency is duc to the
fact that the fluid (or air) portion of the magnetic circuit causes
the current phase to lag behind the E. M. F. imore than in the
closed magnetic type, and in a well constructed transformer of
the open circuit type this lag is nearly go deg. at no load, that
is, when the secondary circuit is open. Now in these trans-
formers the value of the primary current varics comparatively
little with the load derived from the secondary circuit, and when
such a transformer is gradually loaded, the primary current will
remain, roughly speaking, constant, winle the lag of the current
behind its E. at. £, will diminish 5 the phases of current and E.
Al k. more nearly coinciding as the energy taken from the trans-
former 1s increased.

In the closed circut type of transformer, however, the valie
of the primary current sn amperes s very nearly m direct pro-
portion to the load upon the secondary circuit.  Thus while the
primary current in the open circuit type remains, roughly speak-
ing, constant, possibly varying 10 to 20 per cent., the primary
current in the closed type is proportional to the load.

Let us examine briefly the station requirements for the two
contrasted types.  With the open circuit type cight-tenths of the
station plant, that s, eight-tenths of 2ll the engines and dyna-
mos, must run continual to supply the pnmary currents, for the
ampere value of these currents 1s about constant ; while with
the closed circut type of transformer, the engines and dynamos
in service vary in proportion to the number of lJamps burning.
Thus, in a station having 10 dynamos and engines of equal
size, in many places one dynamo and engine will casily supply
all the enerpy necessary during twelve or fourteen hours out of
the twenty-four, when the closed carcuit or Amencan type of
transformer 1s used ; while, with the open aircust type advocated
by Mr. Swinburne, at least cight of such engines or dynamos
would be tequired to do the same work. The question arises,
therefore. Which system uses the least fue), and costs the least ?

For the sake of simplicity, we will allow Mr. Swinburne’s
transformer to have 100 per cent. cfficiency. We will also allow
the closed circuit transformer an efficiency of 95 per cent., which
«an be proven to be commerdial practice in well designed trans-
formers. Placing the engine losses at 10 per cent. and neglect-
g the losses in the maiys, we find that with the open aircunt
type the loss is cight times as much as with the closed type,
neglecting transfermer losses ; or 7.6 times, including these
losses. In short, it requires about seven to seven-and-a-half
times as much coal to maintain current for open circuit as for
the closed circuit type, because, during the idle period of the
di.y, approximately seven to eight times as many dynamos and
cngines have to be run, and the principal losses occur in these
cldments instead of in the transformers. During the remawnder
of the day, about onec-half of the time, that is, a quarter of a
complete day, the cfficiencies of the systems employing these
two types would be cqual ; and during the remaining quarter of
the day the efficiency of the open type would be 5 per cent
greater.

I therefore dispute Mr. Swinbume’s statement that an open
circuit transformer is as efficient an element of a systemn of dis-
tribution as its American brother.  With higher frequency the
open circuit transformer will make a better showing, and prob-

ably will be used, providing we can arrange means to obviate
the extra losses.

By the way, why use the words converter or transformer ?
Would not Cyclotrope or Ergotrope, meaning that which trans.
for$ from a civcuity, and that which transfers energy, be more
appropriate?

WANTS TO BE THE FIRST SUBSCRIBER.
ToroNTo, Nov. 25th, 18yo.
Editor KuxcrricAr, Mronanicat anp M tixoe Nxws,

Dear Sir,—Having leared that you are about to make some
changes in your paper, and that you intend to devote your entire
space to clectricity and steam engineering, 1 hope such is the
fact, and that we may be able to say we have a Canadian publi.
cation treating directly on these matters, 1 think 1 may say for
the greater part of the engineers of Canada that they will endorse
and support such a paper.  Count me in as the first subscriber,

. Yours fratemally,

A M WICRENS,

SPARKS.
The town of Napanee has arranged with the Bell ‘Telephone Co. for an
clectriz fire atarm,

The Bell Telephone Co. are making cextensive improvements in their
system in Kingston,  Mr. T, Wadlands has charge of the work.

1t is said that 13 per cent. premium was offeredd for some new shares of its
stocks which the Quebee and Lewis Electnie Light Company Lately placed
m the local market.

It 1s understood that owing to 1ll-health, Mr. I O. Jones has resigned
his position as \ice-President of the Ball |, 1., Co., Ioronto, and will
go south for a time,

The boilerin McDonald s sash factory at Fergus, Ont., exploded recently,
Picces thereof and boards from the roof of the building were driven through
the air in all directions. but Juekily no one seems to have been klled.

A quick picce of eable service is reported frum Montteal, A ciblegram
was sent from that city over the commercial cable to London at 10.27, and
at10.40, just thirteen minutes, a reply was received.  The mestage had
been sent from Montreal to Canso, thence to Ireland, atnd on to 1a adon,
A transaction wus effected on the London Stock Exchange, and the reply
Wwas written, sent, and recvived w the time named,

The Winnipeg Electncal Railway 1s completed and wall go into operation
atonce, The electrnic motor car—the first ever brought mto the Canadian
Northwest- was constructed at St. Cathannes, Ont. 1 he company regard
this line somewhat in the light of an expenment, Lut they butle doubt thit
the motor will stand the cold of winter. which a tew have been inclined to
question.  Providing the experiment proves entirely satisfactory there is cvery
reason to believe that the company, having a prior right, will be granted
permission by the City Council to extend their system to the main thorough.
fares,

A simple method of removing  magnetsm from watches consists in the
use of a compound horseshoe magnet placed withits poles upward, and a
support about three feet above 1t From thus support the watch 1o be de.
magnetized is suspended in o cardboard tray which hangs by a twistet
thread. As the end untwists the watch 1s gradually removec from the
magnetic field. This is much handier than the ordinary way of demag.
netizing watches, which entails the use of an clectro-magnet energized from
a battery or other source of current, or the employment of permancut
harseshoe magnets.

The electric bghtng company of Concord, 15 using a device by means of
which, it s stated, a sanng of gu per cent, o cflccted o the cost of are
lamy carbons. The tinuners biug to the statin an thie shiott preces ol
carbon collected on their daily rounds. ‘These are sorted and matched
together. to form a carhon about cight inches in length.  These pieces ate
placed in 2 machine which forms a dowel on one picce and a socket in the
other, ana they arc cemented at the joints.  Thecement with which they are
jowed 1s heat-proaf and 15 a good coucluctor, so that there 1s no change m
light indicated when the joint 1s reached,  The spliced carbons are used
only in the lower holder.  Carbons thus jumed hase been used by the
company for over a year. and the process 1s considered entirely successful,

A despatch from St Catharines says a by hiw 1o allow the Rehance
Electne Light Company to erect poles and string wires in the city of St,
Catharines in opposition to the present existing company was passed
Monday night, the mayor being called upon to excrcise ns franchise, the
vote at the third reading being a tie.  “The stockholders of the St. Cathar.
wes Electric 1oght Company at present in existence are all pronuncat
gitizens, and consdderable feelng has been fomenting in the trangular hgit
between the two clectric companics and the gas company.  The last named
company have been laying new mains.  The St. Catharines Electric Light
Company have purchased a 6oo Thomson-Houston dynamo, and the
Reliance arc offering lights at 20 cents cach per might, against the St
Catharines company’s 30 cents cach per night.  In the meantime the <ity
is blowing out the gas, and s almost asphyxited with the clanjoring
vituperations of the mtepaycrs,

-~
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MR. A. K. EDKINS,

WE have pleasure in presenting to our readers the uccompany-
myg portmit of Mr. A, E. Edking, President of 'oronto Branch
No. 3 of the Canadian Associntion of Stationary Engincers.
Mr. Edkins, who is about 3o years old, was born in Birmingham,
England, where he received an ordinary common schoal educa-
tion. At the age of 16 he was apprenticed 10 the machinist’s
trade with Messrs. Pant & Co, of Lancashire.  After remiining
with this finn ubout three years, he cume o Canadiy, and was
¢ gaged by Messrs. Manning & Macdonald, who placed him
o chage of machinery and plant used in the construction of
public wotks. In this capacity he remained four years. He
had charge of the electric plant during the construction of the
1 tchine Bridye, near Montreal, and on its completion was drmfied
into the service of the C. 1 R,

About three years ago Mr. Edkins came to ‘Torento and
entered the service of Messns. A, Jardine & Co., as engineer-in.
charge. On the tennination of his agrcement with this firm a
year ago, he took the management of the steam and clectric
plant of Messrs, ‘I Eaton & Co,, where he may be found at
present.

Mr. Edkins is a young mun of
excellent character and ability,

A unit was estublished to measure the force which *pushes "
clectricity through conductors, It is catled a volt, in honor of
Volta, the great ltalian clectrician,  We bave two units for
expressmy the force which pushes water forward, used uccord-
ing to circumstunces. 1€ the water is flowing through pipe
systems like city water works we use the “pound” to imcisure
the pressure, but if flowing down streams, as used for winer
power, we use the *foot of head ™ as the unit.

A unit of quantity was also established, and was called an
ampere in honor of a famous  French clectrician, There are
many other units in use by clectricians, but the three mentioned
arc those most in use, and a full understanding of these is of
vas* importance to the mechanic.  When the uses of these units
are well understood it then becames easy to appreciate the others
thitt have been adopted, but are much less frequently used.

‘These three units are directly related to one another. The
ampere, for instance, is the quantity of clectricity which would
be forced through = conductor which hiad a resistance of one
ohm by an clectric pressure of one volt.  ‘To know the work to
be dans by an clectric current we must know both the force and
the quantity, which is the same us we require in water power

calculations. To say, for in-
stancc, that 5,000,000 gallons of

whose ceal for the adviancement
of the interests of the Toronto
branch of the Canadian Asso-
ciation of Sttionary Engincers
has resulted in placing him in
the positions of Sccretary, Vice-
President, and finally President
of that organization.

THOUGHTS ON ELECTRIC
UNITS.

IN mechanical work we use
quite a variety of units for
measurcinent, and these units are
quite well understood by most
intelligent mechanics. Electric
measurements are mechanical,
and the units adopted are di-
rectly related to the mechanical
units with which we ure familiar,
‘The variations are in sizes of the
units and their niames.  The
reasons for adopting new  units
for electric work arc similar to
thase which induce us to meas.
ure coal by the ton, butter by
the pound, gold by the penny-
weight, diamonds by the canut.

water pass a certain place in one
day would not convey any idea
of the power to be obtained
therefrom. The hydraulic engi-
neer must know the number of
feet fall that he could obtain for
this water, Teli this engineer
that you have 1,000,000 gallons
per day with a drop of 20 feet,
and he could very soon tell you
the horse power it would give.
So also with clectricity ; to say
that we have to amperes would
give the clectrician no idea of
the work that could be done by
the current. He must know the
force behind it.  1f, however,
you say that you have 19 am-
peres and i force of 100 volts he
could very soon calculate the
amount of horse power obtain-
able, and he could also tell what
could be accomplished with this
current in the various ways in
which it is use.

The ampere is i reality the
measurement of the rate of flow,
50 to speak, of the electric cur-

We understand that the canu
is a cenain small part of a ton,
but wedo not care enough about
this relationship 1o leamn what part of it ton a cart 1s.  The
human mind has i« better ilea of the * fitness of things ™ than to
measure diamonds by the same units as we do coal.  Therefore
when scientific men were called upon to establish units for clec-
tric incasurements, they sought such sizes as the force demanded,
and then worked to cstablish accurately some standards to
represent the units adopted.  As these units were new they
required new names, and what better course coukl have been
adopted than to apply the names of those n-1 +ho had taught
the world so much of cleutricity as to make a need for these
new units of ineasu~ement ?

An electrician knaws that his unit, arc certain small parts of
the common mechaniwz! units, but he dosen't think of this rela-
tionship, except in those calculations, involving horse power
parlance, any more than the diamond dealer thinks of the
relation between the carat and the ton.  The units mostly in use
are the ohun, the volt and the ampere. .

We know that any conductor offers resistance to the passage
of electricity, just as we know that pipes offer resistance to the
passage of water, and a unit was established for measuring this
resistance. It was called an ohm, in honor of the German
mathematician who originated the simplg forinula so much used
by electricians,

Mu A

rent, and it does not really give
an idea of the quantity passing,
because for this we need also to
speufy the tine.  Perhaps the bost comparison is that of a
trotung horse.  To say that i horse passes us ata 2:40 pice
would give us no 1dc how far he wavels, but to say that he
travels at 2 2:4o pace for 2 minutes and 4o seconds would give
us the idea that he had travelled just one mile. Using the
second as a unit of time, then if we have one ampere for one
sccond we have in reality a unit of quantity, and clectricians
have called this coulombe. This tenn has not come into gen-
cral use, however, and another unit of quantity has been adopted
wn practical work.  In this case the hour is used for the unit of
time, and to express this unit we simply connect the two terms
by a hyphen, viz, ampere-hour, and this is the unit used for
most clectric meters.  Unfortunately this unit conveys no idea
of the work that can be done by the current.  For instance, one
ampere-hour of electricity, with pressure of 30 volts, would only
be worth onc-half as much as onc ampere-hour with 100 volts,
and if an clectric light company furnishing electricity with a
pressure of 30 volts should charge the same price per ampere.
hour as another company supplying electricity at 100 volts, the
former would be recciving twice the rental of the latter. This
difficulty has given rise to the practice of registering the work
in lamp hours when used for lighting, and the most satisfactory
meters to the public are those which indicate the work in this

Euniss
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way.  Inthese cases the thcandle power lamp i ased for the
standard.

There are two methods of distributing electiogy m practical
work, one m which the current s kept constant and the foree s
varied according to the amomt of work to be done ;s the other
m which the force is kept constant and the quantity s varied
proportion to the work done. Suppose we had at the top ota
il & supply of water which we wish to use for power, and sup-
pose that on one side of this hill we conld descend into a valley
in the depth of 100 feet, and on the other side we could only
descend 1o feet, and suppose, furthenmnore, that we wished to
operate ten water wheels from this water power.  [fwe put these
ten wheels side by side and connect them by a pipe large
enough 1o supply them aft, the pressure of the wated would
remin constant and the quantity flowing would depend upon
the number of water wheels working ; or, in other words, tpon
the athount of work dune. On the other hand, supposing we
pwe these wheels on the other side of the hill, one wheel below
the other, ten feet apart, and connect them with a pipe one
after the other.  To make this comparison complete it must be
consicdered that each wheel is on i shelf or terrace in so far as
the pipe is not in a straight line up and down the hill, and
becanse each wheel is supposed to require & head of 1o fect
only. Now, in this case the quantity of water passing remains
constant, whereas the pressure or tatal drop can be considered
as practically proportional to the number of wheels working.
To operate all ten wheels on this system requires a total fall of
too feet, and the same water works all the wheels : whereas, to
work the ten wheels by the other system requires a fall of only
10 feet, but cach wheel takes its own sepuate supply of water.
Although this comparison is a little difficult, it is essentially the
same as the two methods of distributing power by clectricity.
If, for instance, we have ten lamps, each of which requires a
current of 1o amperes in quantity with a pressure of 10 volts,
and we connect these lamps one after the other, then the sae
current of 1o amperes would work ail the lamps, but the force
would be 1o times 10 volts, or 100 volts, whereas if we connect
these lamps side by side, then each would require its own supply
of electricity, the same pressure would work them all, but it
would require 10 times as much clectricity to supply them,
FElectrical Industries,

THE WORK THAT IS IN STEAM.

THERE is only a certain amount of work that can be got out
of steam, no more, says a writer in Poiver and Transmission,
and without expansion thete is much less than there is with, 1t
would be well for us to be able to figure out just how much heat
and work there are in stesun at any desired pressure, both with
and without expansion.

The maximum work that can be got out of steam without ex-
pansion maybe found by multiplying 144 by the pressure inlbs.
ver square inch in vacuum and by the volume of steam at the
desired pressure, as compared with that of water at the maximum
density of 39° F., then dividing by the heat units per cubic foot
of steam from 32 to the desired temperature, and by Jievolumne
of steam of *he corresponding temperature  comiprased with that
of water at the maximum density of 30 F.
by Fairbairn & ‘Tate's formula .

CThis volume s got

1" 2302449513 :
l+o.72
in which I7represents the volume due to the tempe:ature and /
i the total stearmt pressure i wnches of mercary s,

Suppose that we wish to know how much manimum work there
is in steam at 60 pounds above vacuum, or rather more than 43
pounds per syuare inch by the gauge.  That maximum work wall
be
143 X 00 % ($28.32- 1) = 13§ X LO A J27.32)

170 58 x 328.32
£(170.58 x 328,52, cquals say 0.5 foot lbs, or 30.5 =772 ~0.54
per cent. of the total power.

Suppose that we increase the steamn pressure to 120 poundds
tutal, or pounds abuve vacuum, then we <bail have the masimum
amount of work
144 X 120X {227.50 - 1) = 134 X 120 X 226.325.20 X 227.30
56)+(325.20 x 227.50) = 52 u {00t pounds, about 6.85 per cent. of
the total work., Thus by doubling the steam pressure above

viouum we lave increased the mavimmn amonat of work about
Y pereent.

When it comes o igunng out the masimum amount of wank
which can be e dved per heat amt i steam swith expansion, we
must muluply 144 by the total pressure m pounds per square
mehy, by the volume compared with that of water of maxitmum
density, and by 231 times the logarithim of the strake of the
pistons divided by the period of full steam, plus 15 and divide
this by the same elements as before, the hoat units per cubie
foot of steam from 32 1o the temperature of the steam used
andd the volume of the steam compared with that of water at 30
Fah.

This is a very “long-winded ™ rule  and w much better ex-
pressed by aformula

IRRYLY 4

»
12 log. S+
. /
& Hi
Instead of 2.31 times the Jogartithm of the relation between full
stroke and the time of full steam, the expression * hyperbolic
fogarithm ™ may be used.

To work out a couple of exiunples under this rule and formula:
Suppose that we have steam as before of 6o pounds pressme
above vacuum or about 43 pounds by the gauge ; and that the
cut offis at 'y the stroke.  Leaving out -learance and all other
disturbing and complicating causes, we get the followmg

V-1 --427.32
1 +hyperbolic loganthm of 4
f1=170.38. Then we have
144 X 60 X 427.32 % 2.3862q . .
17038 x 428.32 12058
which is, of course, just 2.38629 tunes the result that we got with
steam at 6o pounds and no expar .ion,

Now, trying steam at 120 pounds pressure above vicuum, we
have
144 X 127X 220.56 X 2.3802y

2.3862¢9

26,2

3235.20%227.30 T
or, of course just 3.38629 times the proportion where there was
no expansion but the same pressure above vacuum.

Now we will try cutting off at 7, tnstead of at Y. The ex-
pansion rtio is 8, the hyperbolic logarithin of which 1s 2.0794,
50 that we shall have with eight-fold expansien, 3.0794 times the
duty that we had withowt any expansion.

We may compare these six results with advaatage :

! 0o Ibs. Pres. 120 s, Pros,

No expanision at all 6.5 0.8
Four-fole expansion 15.0 10,3
Eight-fold zxpansion . 20 2

HEATING FEED-WATER.

THERE is something very remarkable in the slowness with
which steam users recognize the great saving they may make i
their weekly coal bill by the use of feed-water heaters.  In many
place. the gain, which might be seoured at no very great outlay.,
would make all the diffeience between o dividend and no divi-
dend. At a meeting of & paper manufactuning compauy a short
time since, it was mentioned that this one firm used <00 tons of
coal per week, and that the recent increase in the piice of coal
made an increase of £2,600 per year in the fuel bill, which magde
a reduction of ¢ per cent. in the dividend, or from 12 to 8 per
cent. This is ¢aly one of many works wheieat such large quan-
tities of fuel are consumied, and it iy well-known to engmeers
that it is the exc 2ption rather than the rule to heat the feed water
on its way to the bolers.  Yet by this means some firms are
making a saving which represents o large meome. A very
moderate estimate of the value of i heater which raises the feed.
water from a normal temperature to about 200 degrees, 1s the
saving of 10 per cent. of the fuel used.  This, where coal costs a
A1 per ton, and where, as in the above case, 220 tons per werk
are used, represents a yearly saving of £1,250 per years or
probably .a dividend of fron. ;0 pes cent. to 6o per cent, per year
on the capital expended on the feed water heaters.  74e ba-
gineer,

In the recent technological examination in Eogland i winch scholars
compete, its . sign of the times that electoe lighting  attracted more than
twice as many . telegraphy.
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TORONTO ELECTRIC LIGHT COMPANY.

The ubove company was incorporated on the 25th day of
September, 1883, hut since the ite constitution has undergane
several important changes

‘The present afficers of the campany are - Me A H
Campbell, President 3 \V. H. Howland, Vice-President ; Samuel
I'rees, Treasurer; H. M. Pellatt, Sceretary, and . J. Wright,
Manager. with o hoard of nine directors, viz: Hugh Blain,
A. H. Campbell, \W 1 Howland, John Leys, 8. F. McKinnon,
H., M Pellatt, Samuel Trees, F. B, Polson, and Thomas
Walmsley.

The fiest year the company commenced by making a number
of commereial lights for use in hotels and larger business houses,
and the year following supplicd the street lights for Yonge, King
and part of Queen streets “Fo dav they are lhuminating all the
principal streets in the city, and in <ame cases beyond its limits.,
‘The company elaim to have the most efficient electric plant in
Canada, and they certainly possess the finest and most powerful
cugines in the city of Toronto  The original plant of the cony
pany. cansisting of Fxeelsior and Thomson- Houston dynamos,
was erected in a building on Sherbourne street, but it was found

bt farger premises would be rvequired.  Consequently the
present site on the water trdnt at the foot of Scott street was
purchised, and many important new features added to the works.
The company
manufacture all
their own plant,
having every fa
cibity  for  con
structing  therr
own machmery
dynamos and
lamps, accord-
g to the Iatest
and most  ap-
proved practice

O the nmih
side of the hailer
house there are
six 100 h p
boilers huilt by
the Polson lron
Waorks Co., and
on the south side
seven more of a
similar capacity,
one of which 1s
opencd and
cleined out cach
davmtum The
consumption of
coal varics very
much at this season of the year, depending upon the number
of lights in use, the average being from 20 to 235 tons per
day At the cast side of the boiler house is the smoke
stack, a pile of masonry towering 110 feet high, the inside
diameter of which is five feet.  The chimnev, boiler, und engine
houses all stand an verv deep. salil foundations built upon piles
driven down 25 feet to the reck A little farther south is the
machine shop, in which about 25 men are employed as black
smiths. machinists and carpenters.  Here there are various
kinds of lathes, milling wachines, planers, drills, screwing
machines, rack and gear cutters, and other special machinen
used in the constiuction of dynamos and lamps. Work has
here been commenced on the materials, including junction
boaes, manholes, etc,, with which to construct a system of
underground iron conduit, but this work cannot be cartied on
to any great extent at present owing to insuflicient accommodi-
tion, and on account of the increased demand for city lighting
under the new contract  In mder to meet these requirements
the company are eatending the docks out into the bay as far as
the “new windmill line,” so as to provide room for the erection of
additional workshops. .

In an upper room over the machine shops is a special new
feature of the construction depantment—braiding and winding
machines, which are used for insulating the copper wire. There
are several men and boys employed atthis work, and in serap-

ing the old braiding off wire that has been in use -and requires
re-insuliting.

‘The engine house is a spacious one, and contns two pans of
high pressure condensing engines of 500 h. p. each, and two
pairs of compound condensing engines of s0o hp. each.  These
engines arc of the Brown-Corliss type, and were manufactured
by the Polson Iron Works, of Toronto, their flywheels measuring
15 fect in diameter and weighing vver 10 tons each; there are
four belts on these Hywheels, cach measuring 110 feet in length
by 38 inches in width, supplicd by Messrs, F. E. Dixon & Co,,
of this city. In the same room are three Worthington steam
pumps for feeding the boilers and for ire purposes.  The steam
and vacuum gauges and other indicators arc all mousited on an
ornamental board in the centre of the engine house, so that the
engincer in charge can observe at a glance the condition of the
various engines in operation.  Everything 1s kept in the best of
order, being a pleasant and interesting sight for anyone to wit-
ness, and reflecting the greatest credit on those employed there. ..

‘The shafting house 1s on the same floor as the engine house,
but is divided by a partition. From this room the tremendous §
power of these gigantic engines is transnutted to the dynamos
on the floor above, In this room there s also a 50 h. p. engine
which generates the electricity Tor lighting the works,

In the dynamo room there are 48 dynamos, cach having an
average capacity
of 35 lights, and
nearly all of which
hase been manu
factured on the
premuses.  There
are at present in
the aity over 1,000
clectric lights,and
the new contract
calls for .ncarly
svoure.  Atthe
nurth-end of s
roum 1s located a
switch-board by
means of whigh
connections  are
made between the
dynamos and the
circuits. At the
back of this room,
and alongside the
offices, is another
large room in
which is being
crected  a new
pairgof compound
engines of 500 h,
P,y to meet the increased demand for lights which will come in
operation at the beginning of the new year.  In the office there
is a switch-board for testing the various circuits during the dav
or at night when in operation.  The lines are tested every few
hours during the day, so that all crosses, grounds or breaks are *
discovered and remedied at once.  The owtside plant covering &
the city consists of over 250 miles of copper wire. )

The company have a system of telegraphy for the use of the
patrol and linemen at their various stations in different parts of
the city. By means of these facilities constant communication
van be made between the men at thewr stations and the works.
The company’s old contrct with the aty of Toronto expired
wuh the year 1890, and a new one for 5 years goes into opes-
ation immediately.

PUBLICATIONS.‘

‘The publishers of  The Electrician™ Electrical Trades Directory and
Hand Book, Salishury Court, Fleet street, London, E.C., inform us that
the edition for 189t of this carefully compiled and valuable budget of infor-
mation will shortly make its appcarance.

A Buffalo despatch of December 8th says the Brush  Electric Company
has recovered judgment for $412 against the Hamilton Ont., Electric Light
Company and R, M, Wanzer & Co., in the Supreme Court, being for the
same rause of action on which judgment had already been obtained ina
Canadian court. ) .
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A NOVEL FORM OF MEASURING INSTRUMENT,

IN a recent issuc of La Lumiere Llectrigue, M. F. Leconte
gives a brief account of some experiments carricd out by him at
the Licge Umversity with a view of testing a curious form of
clectrical measuring mstrument. M. Leconte's ulea is to make

‘ToronTo ErucTric LicnT COMPANY—VIEW OF DYNAMO ROOw,

a pile of citealat iron disus, interpusing some springy substance,
between each disey and to place this pile inside a solenoid.
When the solenoid is traversed by o cwrrent, the pile of dises
tends (0 cuntract uning to the formation of unlihe magnetic
poles at the oppusing surfaces of the discs.  This contraction is
resisted by the springs, and by means of a suitable magnifying
device the movement of a pointer along a suitably graduated
scale enables one to read off the volts or the amperes. M,
Leconte employed discs ranging in number from 18 to 6o, in
dizuneter (1 mm.=40 mils) from
20 mm. to 65mm., and in thick-
uess fron .2mm. to 8mm. Some
of the substances employed
as springs were watch-spring
siced, blotting  paper, packing
paper, ordinary paper, flannel
and black indiarubber. The
tendency of the discs to move
sideways was checked by punch-
ng holes through them and slip-
ping them over vertical glass
rods. The sensitiveness of such
an apparatus can be increased
cither by adding to the number
of the discs, augmenting their
surface, or by providing the
solennid. with a core of iron
wire. M. Leconte gives curves
of the scale readings obtained
with a voltmeter arranged with
18 cast-iron discs, Smm. thick,
and 63m. in diameter, and pro-
vided first with indiarubber
springs and then with stecl
springs. The cunve in the first
case was fairly regular between
27 and 53 volts, with steel springs
the curve was very irregular,
with indiaiubber springs the deviation of the scale index was
only 18mm. for 37 volts, and the actual contraction of the column
of discs was only 2mum.; with stee! springs the index deviation
was only 8mm. for 50 volts.

THE LUBRICATION OF STEAN ENGINES.

THE following is extracted from an interesting article on this
subject which appeared in a recent issue of the Zngineer . Engi
neers very commonly pay scant attention to the cost of oil used
in lubricating steam engines,  ‘They repard it as an insignificant

: item. Even those who pay for
the oil take small pains to
ascertvin whether  they are
paying more than nced be
paid,  The vesults of an in.
quiry into the question of ol
bills in any district would, we
wenture to say, give highly
startling  results, Not long
since we were shown an Amer-
wa engine of the honzontal
high speed type. It was indi-
cating about 13 or 14 horse.
power, Coal was very cheap,
and we were told that the cost
of fuel was as nearly as might
be 1s, 6d. per day. The il
bill was 3s. 6d. a day, or more
than twice the cost of coal.  In
another instance we found an
engine indicating about 1,500
hotse power and using 12
gallons of il per week  Again
we find in some cases that oit
costing 25 6d - per gallon
used . othars, fur just the
same dlass of work, about gd
a gallon is paid. It will readi.
ly be scen that a lavish use of
oil at 2s. a gallon runs into a
Iuis hugh vy we think, that ue atten-
tiun was given to this subjeat than has bichuto been desoted o
it by users of steamn machinery,  The chiet causes of cacesasine
uil consumption are  says our contempurary  fusily, that engin-
ecrs or drivers in charge of engines care nuthing about uid waste,
secondly, badly designed or badly hept engines , thadly, unsun-
able vil, fourthly, running i dusty places, fifthly, defectine
lubricating apparatus. .

ateat deal of mungy.

‘Torox10 ELECTRIC LiGHT COMPANY—VIEW OF ENGINE ROOM.

The G.T.R. Co. have recemly commenced to heat thor Lachine tran
with steam {rom the locomotive.

Messrs Phippen & Graham, Belleville, intend compounding the engine of
the stzam barge Saxon and putting it into 8 new hull, to be buflt at !‘fcxou

.at a cost of 22,000,
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SALUTATORY.

THE general charvacter of this journal, as well ns the objécts
vhich it will seck to promote, will to & large extent be revealed
y-an examination of this first number, We are consequently

under obligations to say but little by way of preface. “The elec-.

trical mdustry 1s one of great importance in-Canada, the instal-
tations at present numbering between four and five hundred, and
electric hghtmg and power plants bemy daily nstalled in every
part of the country,  ‘Fhey may shortly be found in almost every
manufactory, and n cvery large. building.  Side by side with
them will be the steam engime and boiler, from which must come
the power to generte the clectricity, and furnish steam for heat-
ing. Uponthe steam enginzer will devoh e the duty of operating
the clectnic as well as the steam apparatus, It is because clec-
tricity and steam are destined thus in futurc to be so closely allied,
that we are led to hope for the complete success of the paper in
its new form,  \We are strengthened in this opinion by the heasty
ssurinees of support which have already come to us from the
vanous clectnical companies, and from officers and members of
the Canadian Association of Stationary Engincers.
Arrangements have been made whereby gentlemen recognized
n Canada as awthonties on the subjects of electrical and steam
enjaneening wall contribute liberally to the pages of each number.
Recogmizing how many persons there are in charge of electne
lants at the present time who have had httle opportunity of
pxuting a proper knowledge of the principles of the science and
heir application, a special effort will beé made to supply such
nformation. It will be seen that in the present number has
{uccn commenced a series of artides giving the primany data
vith which the student needs to be thoroughly familiar before
Ihc attempts to acquire the higher standards of knowledge. To
‘those who muay happily have got beyond the rudimentary stages,
it may seem like beginning too low down the scale to print
information of this character, but we believe that to the majority
of persons opernting clectric plants in Canada to-day it will
prove welcome and heipful. It was thought well to begin thus
at the very foundation, and after having placed the student in
possession ofa knowledge of the underlying principles, to Jead him
from thence onward to bigher attainment.  In view of this pur-
pase, the persons into whose hands this paper may come, and
who may be in need of this class of information would do welf
1o Lecome subscribers at once apd thus secure possession of the
entire series of articles.
In endeavoring to educate thost charged with the opertion

o W

of clectric apparatus, we shall he canferring henefit also on the
owners, inasmuch s upon the knowledge and consequent cffi
ciency of the operator depends to @ large estent the dividend
which an electric plamt may be made to render. It is safe to
say that same of the plants in Canada to day are not yrelding a
fair profit to the owners because the persons in charge are
unable through lack of knowledge to obtain from them the
highest officiency of which they are eapable at the teast cost

A Canadian Electrical Association, where owners and opera-
tors of electric apparatus might meet and consider the many
questions affecting their interests, is a present necessity, and nol
effort will be spared on the part of this jeurnal to bring about its |
carly formation,

The Canadian Association of Stationary Engincers we believe
to have been founded on right lines, and to be doing a grand
work in the direction of raising the standard of efficiency not
only of its members, but of engineers generally It must be
acknowledged that there isgreat necessity for a higher average
qualification than that which at present exists.  With the in-
creasing number of stean plants coming into use in connection
with the heating and lighting of luge buildings, the danger
to life from improper management is vastly greater than
ever befare, hence the greater .necessity for fully competent
engineers

Many persons’operating steam engines have as yet refrained
from connccting themselves with the Association. We hope to
see the number speedily grow less, as we believe such persons
would best promote their own interests by joining the Associa-
tion and assisting to bring about the objects sought to be
atcained.

In conclusion, the columns of this journal will be at all thues
open for the expression of opinions of its readers on any
subject relating to clectricity and steamn engineering.  Corres.
pondents will be expected to observe brevity of expression, and
avoid personalitics.  As far as we are able, we shall be pleased
to answer questions on any subject which may legitimately come
within the scope of this journal.

A NOTEWORTHY result of the rapid introduction of electricity
n its 1arious forms of light and power is the ligh standard of
knowledge and intelligence required of the mechanical engimeer.
Formerly any man or boy who knew enough to throw on coal
and sling a pot of hot tallow was considered abundantly compe-
tent to “ run the enging,” and as long as the engine “mn® with
tolerable punctuality he was aoing about-all'that could be reason-
ably -expected of him.  The cvolution from this state of things
has_been almost as rapid as the introduction of clectncity itself.
Hand in hand with thg progress of electrical development has
gone the improvement of the steam engine, and machines are
placed in the hands of the engincer of to-day comprising a com-
plexity of mechanism and employing a pressure of steam such
as his predecessor of the tallow pot could ha e had no concep-
tion.of. This alone would call for a higher intelligence and
greater skill on the part of the.manipulator, but the fact that the
forces of stcam and electrionty have become so allied and inter.
woven—one depending so much on the other—would indicate
that something even more than this will be required ot the mod-
ern engineer.  Every factory in which steam power is employed
to any extent now has, or will have, its electnical plant for light-
ing and for the transmission of power, so that it has become
necessary that he should understand at least some of the princi-
ples of dynamo-clectric construction and operation, and have.
some knowledge of the laws which govern the production and.
chstribution of electric currents.  The introduction. of high-pres-
sare steam with the principle of expansion carried to its utmost.
limit requires an amount of therocetical and practical knowledge
heretofore not considered essential, so that for the thoroughly
capable and aspiring engineer who is able to grasp ail this, .and’
besides has a sound practical knowledge of electricity, there is
a constantly widening field. .In isolated plants there is a demand
for him. Central stations for the distribution of power and light
are increasing in number And extending their operations, and
the extension of electric ruilway systems will in the near future
offer-unexampled opportunities. In this, asin other walks of.li:fe,
the best.men, will rise to the top, and the painstaking, intelli-
gent and-careful engineer will rank amongst society’s most
uscful and respected members.

’

s
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i Tuk cost of clecne apparatus to-day is very much below what
1t was fve, three, or cren two years ago.  Tlus s due m parst
i 10 the growth of competition amongst manufacturers, and w pant
[\lso to the discovery of mmproved methods of manufacture.
»Whether or not cheapness has m any measure been attamed at
“the expense of qualiy, we are not 1 it posiion to say. The
purposc s sunply to pomt out the disadvantagous pusition o
which the owners of plants purchased a few years ago now find
themselves as the result of the fall in values.  1t1s (lcm:m(.lcd of
them that thewr prices shall correspond with those prevailing m
neighboring towns, where the plant was bought for a much less
sum, and where, consequently, a smaller revenue will suffice to
meet interest charges and return a fair dividend.  To this cause
s attributable the fact that so lange a proportion of central station
plants are bewng operated with little profit. - Another unportant
facter in the way of dividend earning, 1s the absence of economy
i operaton of clectnical urcuits, due to lack of properly yualified
supenntendents.  The ELRCIRICAL NEWS will do what it can
to place 1 the hands of thuse n charge of electrical plants, w.
formation wlich will assist them to obtun the highest degree of
cfficiency at the smallest cost.

Tuk year just closed has been a busy one for the electacal
wdustries of Canada. It has been marked by a lange increase
in the introduction of isolated installations in private factories
,and stexmships, and extension in the plant of every central

, station of any stze in the Domimon.  The city of Montreal led
, the way in the exclusive adoption ot clectric hghting for its streets
yand squares. The Royal Electric Company there have built
, extra stations of ummense  power, and have kept their factory
ybusy on plant for these extensions for a year past, besides alarge
,amomt of construction work i isolated mstallations, notable
;among these being the passenger steamships of the Allan Line.
:,iQucbcc has oxtendetl its service by the introduction of large in.
icandescent machines on the alternating  principle, driven like
their predecessors by the power of Montmorency Falls fourteen
miles away. In Toronto the progress has been most marked,
the city having closed a contract for five years for an additional
illuminating capacity of joo lights. The shops of the Toronto
Electric Light Company have been in full operation, night and
" daty, for months past, constructing the necessary machinery for
"this extra work, and the engine and boiler industry in the city
has received an immense impetus in satisfying the demands for
niore power. A new station has been started in the city for the
‘supplying of incandescent light on the Edison system by means
.af underground wires, and the local construction companies have
‘been busy keeping up with the demands of their stations in all
:parts of the city, besides installing a considerable number of new
-ones in public-institutions and for private customers. The pres-
.ent year promises to eclipse all previous records in electrical
‘construction. Many public institutions have under contempla-
:tion the introduction of electric plant.  Central stations must try
‘to get ahead of the demand for light which they are now unable
“to satisfactorily megt, and the distribution of electric power is as
'yet almost untouched.  The contemplated intreduction on alarge
_ scale of electricity for street railway purposes and a large amount
; of underground work by telephone and * Jegraph companies will
~ combine to make the year as husy a one as any we have known,
_The industry of carbon making, though an infant one, is giving
_ promise of a sturdy growth, and the manufacture of insulators
. and globes is becoming a well established and profitable branch
. of the glass making industry. Aitogether we look for a pros-
, perpus year. That it may prove so is our earnest wish, and to
make it a matter of record we hope may be the ayrecable prov-

, ince of the ELECTRICAL NEWS.

"THAT ti;'c schoolmaster is abroad is evident from an article
which appeared in a Toronto evening paper under the heading
i . .

.Pf YA feasible scheme® 1t isthere suggested that the proposed
;’gm\'imtion plan for supplying the city with water should also
‘inclyde its utilization on its way down from Lake Simcoe to pro-
duce power for the generation of electricity and other purposes.
{ So far this s perfectly “ feasible,” but when the promoters gravely
propose as a 1esult of using this power “to pu zin clectric hight
on top of every lamp post, to run all the street cars in the city,
and supply-power to an unlimited extent for manufacturing pur-

puses * they are ety their bailliant imagmatons get o long
way ahead of their knowledge. A few figures will demonstrate
this.  The estimated consumption of water i Toronto 15 now
about fiftecen million gallons per day,  Sixty millons per day s
figured as the amount that wan be made asatlable, and as
sufficient for the dity's needs for many years o come.  The
atmost fall that could be abtamed even i sections all wlony the
line of conduit would nut eaveed 250 feet. Sixty  millions pes
diy sould be 42,000 gallons pet minute.  This multiplicd by 1o,
the number of pounds per gallon, and by 250, the height in feet,
andd divided by 33,000, the numbier of foot pounds represenung
one horse power, would give a sum total of 3,100 hp.  The loss
in transmitting this at a tension suitable for electric power and
railroad” work would be at least 0 per cent., while the mterest
on the expense of copper conductors would amount to nearly as
much as fuel for a steam cngine on the spot.  There is over
1,500 horse power now used in the wty fur the cleane hghts
alone at present in use, to say nothing of “ the top of every gas
post.”  To the mind of the practical man the scheme i+ utopian
in the last degree, but its promulgation and unquestioned siccet-
ance in many quarters goes to show the need there is of a popu-
lar cducator for the masses in the first rudineats of electrical
and mechanical principles.  Of course wo cannot expect every
one to be learned in the precise sciences, but now that electricity
is rapidly becoming a houscholl word, and is being wtilized in |
so many of the operations of everyday life, it becomes a necessity
that every man who desires to keep hituself informed on current |
events should be acguainted with at least some of its first prin-
ciples and cconomic values,  Its rudiments should be taught in
our schools, and periodicals bearing upon its progress should be
allowed te claim at least an equal share of attention with the
best on any subject from those of our mechanics, business wen
and citizens who aspire to become acquainted with every factor
of our modern civilization,

I¥ ever there wis a crying need for an undergronnd conduit
for electric railways that need is felt to-day.  Improvement upon
improvement hias been made in the cars, the teack, and especially
in the motor and clectrical ontfit. “T'heir success is a tangibld
and solid reality. The clectric-method of propulsion is practic
able beyond a doubt, but the full and complete fruition of itg-
success will not be realized until the unsightly and cumbrous
overhead construction can be done away with, It would seem
to the tyro a simple matter to lay a trench to contain the wires
with a slot on top to enable the car to make a wiring contact
with it at any point in its progress, bit the fact remains that the
more it is tried the more frequently and emphatically are its
difficulties demonstrated.  Wet, or even dampness—the arch
cnemy of the electrician—are fatal in the case of the open con-”
ductor such as must be employed to admit of contact with the
moving motor. A perfectly insulated conductor in a closed
conduit and carrying an alternating current intended 10 work
the motor by induction has been prapased —-something stmitar
in principle to the telegraph employed on moving traias —but it
is evidently a case of “ the wish being the father of the thought”
and we should not feel disposed to squander much wealth on the
patent of the scheme. Another proposition to overcome the
difficulties of a conduit and to reduce the leakage 10 a minimum
is to employ a sectional conductor, a short length only being
automatically placed in conmunication with the main insulated
conductor while the caris upon it, and disconnected as the car
leaves it and enters upon the next one ahead.  The chief objec-
tion to this plan would scem to be its complexity and habhility to
derangement at most critical times.  The storage battery is at
present a forlorn hope, yet it would be idle to say it will never
bemade commercially available. 1t must, however, be radically
improved before it can be.  Though at present it may bea some-
what forlorn onc yet we do hope that the storage battery will be
the coming solution of the problem. The advantage of having
the car carry its mouve power along entirely independent of
connection with anything else and able to run on any track
present constriicted would be a consummation devoutly to be
wished. [Its success would place the electric car upon the tracks
of every street railroad in the Dowmntnion, and cur latger cities
which nov besitate on account of the objectionable overhead
construction, would rejoice in the fulfiliment of thewr desires.
The next best method not open to so much objection would. be:

/
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the conduit, providing it can be successfully accomplished.
Some of the foremost of the construction companies are working
at the problem with all the skill at their command.  Let us
hope that every success may crown the efforts of some enter
pnising nventor, and then the clectric mailrord on our busy
streets would become a thing of beauty and a joy forever.

ON ERRORS IN BOILER TRIALS.

MANY engineers and experts, in making boiler trials, measure
the weight of fuel, the weight of water, and the other quantitics,
without paying the slightest attention to the relative accuracy
with which these yuantitics should be determined.  The object
of this article, from the Locomotive, is to show that such consid-
crations may be of importance when a very accurate result is
required.

As an illustration of the point we wish to make, let us take the
following example - At a certain boiler trial the amount of coal
actually burned was 2,354 pounds, and the amount of water
evaporated was 20,640 pounds. These figures give ns an evap-
orative efficiency of 8.77 pounds of water per pound of coal.

Now let us assume that an error of 50 pounds wis made in
weighing the water, so that the apparent amcunt of water
cvaporated was 20,600 pounds, instead of 20,640 pounds, the
actual amount.  20,600+2,354=8.79. -so that the apparent
evaporative performance of the boileris 8.79 pounds of water
per pound of caal, instead of 8.77 pounds, which is the correct
result. The diffecence introduced by an error of fifty pounds in
weighing the water, it will be scen, is only .02,

Now let us make a different supposition. Let us assume that
the water was weighed correctly, but that-an error of fifty pounds
was made in weighing the coal, the apparent weight of coal
being 2,304 pounds. Then 20,640 —2,304=8.96, so that the ap-
parent evaporative performance of the boiler is §.96 pounds of
water per pound of coal, instead of the true result, 8.77 pounds.
The difference in this case is quite appreciable, and the cxample
shows that it makes quite a difference whether a given error is
made in weighing the coal or in weighing the water.

The moral of this is, we suppose, that we should pay particu-
lar attention to the weighing of the coal.  The scales should be
very accurately balanced for the weight of the barrow, and the
readings should be taken closely.  The value of the kindlings,
expressed in pounds of coal, should also be carctully ascertained.
Furthermorg, if we wish an accurate estimate of the cvaporation
per pound of combustitle, we should bg very carcful about
wetting down the fire after it is hauled ; for the ervor introduced
by the weight of the moisturce in the ash produces as great an
cffect on the result as an equal error in weighing the coal.

The ideal way of carrying out a test is to make all the
measurements i such a manner that the error committed in
making any one of them shall have the same cffect on theresult
as the error comunitted in making any other one.  The princi-
ple is the same, to use an excellent but threadbare illustrtion,
as in making a chain.  Don’t make one link any stronger than
any other one, for if you do you are wasting labor.  This can be
achicved in evaporatine tests by weighing the coal with S or 9
tmes the accuracy used in weighing the water, the ordinary
cvaporation=per pound of coal being from 8 to 9 pounds. Of
counse we do not mean that this should be done with any very
great degree of precision, but what we do mean is that the
water should he weighed with ordinary care, and the coal with
ordinary carc.

Arother very neessary operation i testing evaporative cffi-
ciencies, 1s the determunation of the dryness of the sicam 3ener-
ated.  The ordinary method of conducting this part of the work
is descnibed in The Locomotive for March, 1890, on page 33, and
to this description we would rvefer the reader.  In the place of
the steclyards there shown, a spring balance of some sont is
often used. This should never be donc unless the spring
balance 1s of special construction, soasto weigh very accurately.
The ordinary spring balance will not weigh closer than an
ounce—or, atthe outside, half an ounce. The total weight of
steam admitted being 16 ounces, half an ounce is onc thirty-
sccond of the whole amount, and an crror of one thirty-second
in the amount of steam adautted will produce approximately the
same cffect as an equal error i noting the nse in temperature
of the water in the pail.  For instance, lct us suppose that a

given sample of steam actually contains 3 per cent. of moisture,

but that we Zave admitted 1634 ounces of steam, when we think

we have admitted only 19 ounces. ‘The error, half an ounce, is

one thirty-second of the whole amount. The rise in tempera-

ture would have 102" Fah. if we had really introduced only 16

pounds ; but the real rise in temperature will be one thirty-

sccond greater than this, since we have introduced one thirty-

second more steam than we think we have. A thirty-second’ of
102* is 3% which added 0 102° gives 105°; and this is the actual

ris¢ in the temperature of the water in the pail.  Thus we see’
that although the steam really contained 3 per cent. of moisture,

the error of half an ounce in the weight of the pail would make

us conclude that it was absolutely dry. The moral of this is,

that there is no use in measuring the rise in the temperature of
the iater to within one per cent., if we are going to coinmit 2n°
crror of at least three per cent., and perhaps six per cent., in

weighing the water.

We.may call'attention here to another error that one-is liable
to, in determining thie diyness of steam by the ordinary method
—an crror that at-first sight sees quite insignificant.  When
the steam is still entering the pail, and the steelyards. are
approaching equilibrium, the €asiest way to secure an accurate
balance is. to leave the pail in gosition, -with the steam pipe still
dipping below.the surface of the water, and-close the valve just,
at the right instant.  The final weighing is thus performed with
the steam-pipe sqbmerged ; while ordinarily the ten pounds of
water ongnally pptin are weighed without the steam-pipe. -For:
the sake of investigatng the effect of this let us assiime that the
pipe dips 5 inches below the surface of the water, and- that the
arca of its cross sectionis half a square inch. When in position,
therefore, it displaces 23 cubic inches of water, and . therefore
increases the weight of the pail and contents by nearly an. ounce
and a half. It will be scen from this, and from the previous
calcalation of the cffect of an error of half an ounce, that it 1s a-
lughly nportant matter to have the steam-pipe dipping. into
the pail when.the original ten pounds of water are weighed out,
The most satisfactory way is to make a suitable mark on the
pipe, and bring this mark to the leve! of the water in the pipe:
whenever a weighing is made.

VARIATIONS IN THE E. M. F. OF CELLS.*

THE, description of the apparatus, the capillary clectro-meter,
and method of working are given fully in the paper. The fol-
lowing conclusions are drawn from the results of the cxperi-
ments :

1. When the metals, copper, silver, bismuth and mercury, are
introduced into purified nitric : cid of diffevent degrees of con-
centration, and a ccuple made with platinum, the E.M. F. of
such a cell increases considerably from an initial point until it
reaches a constant.and in most cases & maximum value. "j"he
risc of E. M. F. is autributed to the production of nitrous -acid by
the dccomposition of the nitric acid, and the final. value is
considered to be due to the former acid only, while the initial
value is duc for the most part to the latter acid, though itis
aficcted to a remarkable degree by the anfount of hmpurity of
nitrous acid, cither initially present or produced by minute and
unavoidable uncleanliness of the metallic strip and the contain-
ing vessel. :

11. Hf nitrous sicid has been previously added to the nitric
acid, then the maximum E. M. F. is reached 1t once.

I11. If the conditions—namely, increase of temperature, of
impurity, and of concentration of acid—are such as would favor
amore rapid solution of the metal, and consequently a 'more
rapid production of nitrous acid, then the rise of E. . F. is con-
comitantly more rapid.

IV. Conversely, if the conditions are unfavorable to the pro-
duction of nitrous acid, the rise of E. M. F. is less rpid.

V. If any substance, such as urea, be added which would tend
to destroy the nitrous acid as fast as it may be formed. thén the
tise of E.' M. F. .is cxtremely slow, being: dependent upon .the
number of molecular impacts of the nitrous acid upon the surface
of the metal.  Thus, the results obtained by the electrometerare
confirmatory of those obtained by the latter author with the
chemical balance. ’

The authors proposc to carry on further investigations on kin-
dred problems.

*Abstract 3f a paper on_* The Variationa'of £ x1. ¥. of Cells, consisting of certsi
Meials, Platinam and Nitric Acid.~ read by Messsa, G, J. Horch and V- H. Veley,
University Muwecm, Oxford, tefore the Royal Socicty, Nov. 27th, 1890,
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NOTES.

Mr, John Ihonison has been appomted mspector o botters and machm.
cry lor the province of Briush Columbia,

When wood 1s to be the fuel employed under i boiler, the grate area
should be from a5 to 40 per cent langer than if ¢oal 1s to be used.

The Steam Boiler and Plate Glass Insurance Co., recently organized at
London, Ont,, has made application to Parliamént for incorporation.

Mr. Frank Doty, of the Doty Engine Co., and Mr. Reid, of the firm of
Reid & Currie, “Torunto, recently paid a visit to the Northwest and British
Columbia.

At a recent meeting of the executive committee of the Stationary Engin-
cers of Montreal it was decided to amalgamate with the Canadian Associa-
tion of Stationary Engineers,

Much regret is felt throughout western Ontario at the recent death of Mr.
Geo. Marks, of London, who for thirty-five years was u locomotive engineer
on the Great Western division of the GTWR,

‘The Canadian Locomotive and Engine Co., of Kingston, are building
two locomotives for the Chignecto Marine Fransit railway which will weigh
100 tons cach, xnd will probably be the largest locomotives in the world.

Aluminum ire is being used for calking steam pipes in New Vork with
good success. A wire of ¥ inch diamieter 1s used, one turn of atununum
wire being first inscrted, followed by four or five turns of a lead wire of
slightly larger diameter, these last being calked in the usual manuer. 1t is
found that aluminum docs not cut, and is not acted upon by the steam as
the lead is, so that joints remain tight much better.

Recently experimnents have been made with high pressure steam to deter-
mine its dryness, 1 which a match s held in the issuing jet.  Where the
s eam 1s dry the match will sgnite, but any mosture will, of course, prevent
it. It s an indication merely of the state of the steam issuing, which may
tie dry through wire drawing, while in reality wet when it leaves the boiler.
Whether or not steam is wet is a matter of importance to the engincer when
tisting his plant.  We note a number of boiler tests reported recently
showing exceptionally good work in which no account was made of the
moisture. It makes a great difference whether you evaporate all the water
put 1nto 2t boiler or send a portion of it through the engine without ever
being made into steam.

Steam gauges arc often placed in queer places, and, in many nstances,
without regard to the necessity of foljowing certain directions in setting
them up.  7#4e Locomotive veports finding steam gauges so arranged that
their indications are necessarily a number of pounds in error, owing to the
static -pressure of water of condensation in the connection.  While the
error does not ordinanly exceed two or three pounds, 1t sometimes 1s far
greater than this, and becomes of grvae importance, especiaily in low-pres-
sure systems.  We met with'a case recently in which an ordinary heating
boiler wus in the basement, and the gauge was in the. owner’s room on the
third 9eor. fully twenty-five feet above.  The piping was so ananged that
it was an easy matter for it to fill up with water condensed from steam, so
that the indication of the gauge might be as much as ten pounds less than
the actual pressure in the boiler.  Such a gavge, it need hardly be said, is
no better than noncat all.  In fact, it becomes a positive source of danger,

A paper was recently read before the Halifax, N.S., Institute of Scicnce,
by D.'W. Robb, M.E., of Awnherst, ori ** Steam Boiler Tests as a Means of
Dgtermining the Calorific Value of Fuels,” The author said there are
three methods of determining their calonfic value—(1), by chemical
analysis, (2)., by the use of the calorimeter, (3), by direct measurement of
the water, evaporated by a definitc amount of fuel in & steam  generator,
He pointed out the difficulties and sources of error in the first two, The
third is generally regarded as a test of the cfficiency of the gencmtor, but
expericnce shows thatat is quite as valuablelor determuning the calonfic value
ofa fuel. 1n using it there are two sources of error —(1). through imperfect
combustion of the fuel, {2). through escape of gases at a hxgh temperature,
Pracucally these errors may be largely excluded, expenence showing that
almost perfect combustion may be secured by careful stoking, and that the
gascs may be reduced to a known minimum tcmperature vefore escaping
and may be made to register their volume on escaping. It is not of much
consequence what kind of generator is used, n-water.lined fumace being
quitens good for the purpose as A brick furnace.  Steam boiler tests are
quite within the reach of ordinary consumers and should be more generatly
used, Owing to the deterioration of boilers they should be made frequently.,
Thzy may be macde by ordinary assistants, but an occasional test should be
made by a professional. engincer.  The author sugeested as good practice
in the use of stcam cngines, the reconding of the amount of water used by a
water meter.and the regular weighing of the coals consumed.  Such prac.
tice would.indicate constantly the condition of the builer. would form a
check on the working of the engine and would furnish a constant incentive
10 the men in charge to improve the working of the engine and reduce the
consumption of fucl to its lowest limit.  Detailed statements were given of
the way in which such tests should be made and of the manner in which the
results should be registered.

‘PERSONAL.
r Mr. Roscbrugh, B.A., an honor graduate of Toronto University, and also
a graduate of the School of Practical Saience, Toronto, has been engaged
by the management of the latter institution to give a portion of the instruc-
tion in mechanical cnginecnng and take gencral charge of the testing ma.
chms. experimental engincs and other testing apparatus. Mz, Rosebrugh
is 53id to have devoted -much attention to the subject of clectricity.

RECENT CANADIAN PATENTS.

Jas. k. McElroy, Pressure regulator.

J. Blair, Connecting carbon penul.

M. Burt, Galvanic battery,

‘1" Stettson, Insulating conductor

No. 35358 ] 1> Hebendalt, Elevating and lowering electric light
No. 35372. W, Blakely, Engine lever and handle,

No. 35391-10. G. Weens, Moving goods by electricity,
No. 35400. G. Plamkuche, Dynamo.

No, 35406. A. Woodbury, Air current.

No. 35438. J. Van Depoele, Pulsating electric generator,
No. 35449-20. R. Earle, Airand steam injector.

No, 35455, Jos. Van Depocle, Palsating current systenm.

No. 35323
No, 35335
No. 35337.
No. 35349.

Nou. 35456. e " Conv"t'g cont. into pul,

No. 35457. . " Multiple cur. pul. gen,

No. 35458, .  Alternate cu. pul. gen,

No. 35450. . * Alternating cur, clec, recip’g engine,
No. 35460. . * Recip'g cur. clee., engine system,

H. Dow, Rotary steam engine.
F. Leadbeater, Low water alarm,

No. 33475.
No. 35478-22.

STORAGE BATTERY STREET CARS AS A BUSINESS
ENTERPRISE.

WEe learn from the New York Electrical Review that the
Metropolitan Street Railroad Co., Washington, has decided to
chanye the entire equipment of its main line from horse cars to
storage battery cars. [t is now building the first installment of
cars anc preparing to commence the ercction of an eatensive
power station. This will be located on Rock Creek, between
Washington and Georgetown, where the company some tunc
ago purchased a large block of land adjoining its present stables,
About 4o cars will be required on this ling, and they will be put
in operation, probably in lots of five, as fast as they can be got
ready and as soon as the station is started. Engincer Mailloux’s
motors and gearing will be used.  This part of the equipment is
to be manufactured at Baltimore by Mr. G. W, $. Baker, presi-
dent of the Baltimore Car \Wheel Co., who has established a
factory for the business. It is expected the first cars will be
running in the course of three or four months.  This undertaking
has been decided upon after the most thorough and exhaustive
investigation of the whole subject of street car propulsion and
nearly a year’s experimenting with Mr. Mailloux’s invention and
the Accumulator Co.s batteries. President Pearson s one of
the most expenenced and successful street rmlway managers in
the country, and he has satisfied himself and his stockholders
that they have caught up with the “ motor of the future.

TEMPERED COPPER FOR ELECTRICAL PURPOSES.

IN the construction of clectrical apparatus copper enters
largely, and thus far nothing has been found which could, with
any degree of success, be substituted forit. And not.only in
the construction of machines and appliances is it uscd, it is the
material of which is composed the millions of miles of conduc-
tors for clectric currents all over the worlds For some purposcs
the ordinary, common, commercial copper 1s too soft, and wears
away too rapidly, so to avoid this tempered copper has found
its way nto the market. Some recent tests of this matenal.
made by the sub-committee on Science nd the Arts, of the
Franklin Institute, contain some points of interest {o central
station managers who are quite willing to have the best material
for the commutators of their dynamos, and those who are
engaged n the manufacere of clectrical apphiances. 1n this
examination chemical tests were made showing the article in
question to be commercially pure copper. and various tests were
madcé—tensile, transverse, torsion, and compression of both
tcmpcrcd and untempered copper as well —the results generally
being in favor of the former, though in some respects there is
litile to choose between them. Some interesting facts were
brought out by lctters sent by the commiittee to various users of
tempered copoer, about sixty-five per cent. of the answers being
of a favorable nature : the greater part of these, too, basing
their answers upon their experience with tempered copper for
commutator scgments and brushes. This point is of most
interest to thosc using dynamo clectric machines, and -while
tempered copper is no new thing it certainly possesses excellent
qualities. Anything which will render the operation of dynamo
machines and motors more economical is certainly of vakie, and
will, in time, as has been the case with other new things, come
into general use.—AModern Light and Heal.
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FACTS CONCERNING DYNAMO ELECTRIC MACHINES AND
THEIR MANAGEMENT.* )

A dynamo consists of the field and the armature.  Tiie ficld
consists of the magnets, which are solidly connected with the won
frame. ‘The magnet arc iron cores, on which layers of insulitted
wire are wound. These magnets belong to the class of clectro-
magnets, as they become miagnetic only when the current is
passing through their coils.  Between the poles of the magnet
the anmature rotates.  ‘The armature consists of an iron or steel

. shaft, 1o which a number of coils of insulated wire are affixed.

-...nou"w‘-le
FIG, 1—Tug SEriEs Dysaso.

Metal plates or bundles of wire called brushes conduct the
current generated in the armature to the lamp circuit.

The two main types of dynamos are :

A, The continuous current dynamo. The current generated
in this dynamo always flows in the same direction.  The arma-
ture of this dynamo has a commutator from which the current is
taken off' by the brushes.

B, The alternating current dyname. The current generated
in this machine flows at rapid intervals first in one and then in
the other direction.  This dynamo has no commutator but simply
a collector consisting of two metal rings on which the brushes
rest.  The magnets of the alternating current machme require,
however, 1 continuous current for excitation. This current is

P
FiG. 2=Tne Suuxt Dyyano.
generated by an extra continuous current machine of small size,
which is called the exciter. _
1, The series dynamo, Fig. 1. Magaet, armature and lamp
circuit are connected one behind the other, that is, in series ; that
is to sqy, the current generated i the armature passes in equal
strength through field magnets and lamp circuit.  These ma.
chines are mostly used for are lighting.
B, The shunt dynamo, also called derived circuit dynamo.,
The coils of wire wound around the ficld magnets in Fig. 2; e
connected in shunt or paralicl to the brushes.  Only a compara.

* From the *Dynamo Tender's Hand.Book.

tively small part of the current generated in the annature is used
for excitation of the ficld coils, while the greater part of the cur-
rent is conducted from the brushes to the lamp circuit.  These ma-
chines generally have a resistance box, rheostat or regulator
which is connected in the shunt winding of the field. By putting

J

Fic, 3—Tus CoMpPOUND DyNAMO.

more or less resistance in the field of these machines the e. m.
at the binding post of the michine cun be decreased or increased.
Shunt dynames are mostly used for incandescent lighting. In
some systems, however, they are used for arc lighting also.

C, The Compound Dynamo. This dynamo, Fig. 3, combines
in its fields the winding of both the series and the shunt dynamo.
The magnets are wound with thick wire, which is in series with
the armature and the lamp circuit. In addition they have a
winding of fine wire, which is in shunt with the bruslies. This
dynamo generally has a resistance box put in the shunt winding
of the fields, for the same purpose s explained under 5. Com-
pound dynamos are mostly used for incandescent lighting,

The field wire coils of an altemating curient dynamo, Fig. 4,
have no connection with the brushes of the dynamoat all.  The
ficlds are separately excited, as mentioned in the foregoing, by
a little continuous current dynamo, called an exciter.  The al-
ternating current machines were used formerly for.arc lighting
mainly—very little, however, in the United States—but recently
have been introduced for long distance incandescent lighting by
means of transformers or converters.

In the preparation of a new dynamo for operating, iron parts
whick have to be fitted to each other must be carcfully cleaned

Fi.. 4— TR ALTERNATING CURRENT DyNAMO,

with fine emery cloth. When the armature is put into the dy-
namo, eatra precaution is necessary in order to avoid any injuries
to the insulation of the wire and to the comnmutator. The arm-
ature should be carried by a man on cach énd- of the shafi,
Heavy armatures should be supported by a board put under.
neath the armature, and cach end carried by an additional man,
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Armatures weighing over 500 pounds should be handied by
means of a differential block and tackle.

An annature should not be lifRed by its commutator.

Some soft material, such as cotton waste or felting, should be
put between the anmature and the support,

When put in place in the dynamo the annature must not touch
the pole pieces and must turn cisily.  There should be at least
from 1-16 to }§ inch play between its bearings. This play or
lengthways motion can generally be regulated by adjusting the
collar on the shaft.

It must be borne in mind that the arature will warm and
expand not only diametrically but also lengthways. If there
should be no play, the armature might get wedged between its
two bearings and cause, hot boxes and stoppage of the dynamo.
A swinging motion of the armature will cause the bearing to
wear evenly, distribute the oil from end to end of the bearings,
and prevent heating of the boxes. An armature can be caused
to play only when the dynamo is in proper alignment and the
belt not too tight.

All connections through which the current has to pass should
be cleancd with finc emery cloth and should not touch any part
of the iron frame or field-coils of the dynamo.

It js advisable to run a.new dynamoa few hours or even aday,
without any-load, in ordér to test the lubrication, ctc., not only
of the dynamo, but of the enging, if it should be a new one. If
cverything is in good condition the load should be put on grad-
vally. This can be done, either by running the dynamo below
normal speed and grmadually increasing the speed, or by using
the resistance boxes and starting with very little current and
gradually increasing it.

The latter is especinlly advisable for incandescent lamp instal-
lations. The testing should be made during the day. It will
require for small plants a few hours ; for plants of greater im-
portance a few days ;> anly when cverything operates in good
order should the regular running of the installation commence.

Every day before starting the dynamo, the dynamo tender
should examine the binding posts, commutator and brushes. 1f
the brushes«are allowed to rest against thé commutator, the en-
gineer should be careful not to reverse the motion of his engine
when starting, ds he would spoil the brushes.

hion nails, bolts and small tools should be kept away from the
dynamo, as they mity be attricted to the machine. and damage
i,

Oil cans for filling the oil cups of the dynamo should be of
non-magnetic material (brass or zinc).

The dynamo must be kept scrupulously clean, like any other
expensive machine. Any good enginecer or dynamo tender will
do that without being told. .

.Copper dust, which will be causad by the friction of the copper
brushes against the commutator, should never show ; it should
be cleaned off the armature and fields by means of a paint brush
and a pair of bellows every day. Skafts and pulleys running
near the dynamo must be prevented, by means of shiclds, from
throwing oil on the dynamo, especially on the commutaror.

A brush should never be lifted off the commutator while the
dynamo is-running.

Binding posts and other contacts should always be tight. A
slight vibration of the dynamo, which will occur even when it is
properly set, will loosen these connections in time.  Every bind-
ing screw should be examined, and, if necessary, tightened every
day.

The setting.of the brushcs is onc of the most lmpornm dutics
of the dynamo tender. The brushes should rest against the
commutator with a slight pressure.  They should not be rignd,
but the brush holder springs should allow a certain amount of
spring ;.this will picvent excessive sparking of the brushes, even
if the commutator-should be a little uncven.

The contact points for the brushes in the commutator are in
most dynamos dhmctricwll) opposite -cach other.  In order to
find these points qulckly it is advisable to cut alittle strip of tin,
the length of which is just one.half the circumference of the
commutator, and use this strip as a gauge when setting: the
brushes. The brush holders should be carefully kept clean;and
should be wiped off cvery time before the brushes are put in.
The brushes must extend ‘from cach brush holder at cqual
lengths. The insulation bct\\ ecn the brush hiolder pins and the

quadrant must be in good condition ; o1l and dirt must be kept
out.

Fig. 5 shows-the proper position of the brushes. The point
where the brushes are resting on the commutator when the
greatest current strength is obtained are called the maximum

c

O

F1G. s—DProrer PosiTioN OF BRUSHES,

points, A, 8. When the brushes touch the points €, D, atright
angles to A, B, called the ncutral points, no current is obtained.

1f the brush'is nearly worn through to the middle of its thick-
ness, it should be turned over and the other side used on the
commutator. When both sides are worn off, as shown in the
upper part of Fig. 6, the brushes should be trimued.  In larger
stations, little brush cutting machines are used for this purpose;
in smaller installations, two blocks of hard wood, lower part of
Fig. 6, are used. The brush is put between the two blocks and
the whole putin 2 vise. The end of the brush projecting beyond
the wooden biocks is then removed by means of a file.

The brushes should also be in such a position on the commu-
tator that the least sparking will be set up, In some dynzmos
1t is necessary to move the brushes in proportion to the load in
order to get little sparking.  In other systems, the brushes need
not be removed at all, no matter how many lights are turned on
oroff. In some dynamos, the moving of the quadrant, or, in
other words, the moving of the contact points of the brushes on
the commutator, is used for increasing or decreasing the strength
of the current.

The commutator is the most sensitive part of the dynamo, and

1y

A
7 7
4///////// /////

l

FI1G. 6—=\WORN.BRUSH AND BLOCKS ¥OR TRIMMING.

should be especially cared for. 1t must always be kept smooth.
If it should get rough from the electric spark, it is necessary to
smooth it by pressing a block of wood covered with fine emery
cloth against it, after having set the dynamo in motion with the
brushes lifted off. If the commutator is so rough that a smooth
surface cannot he obtaned by the use of emery cloth, it should
be filed. In order to do that, it is:nccessary to t'xkc out the
brush holders, pins and brushes. After a straight surface has
been obtained, the commutator should be smoothed with fine
emery cloth.

The disadvantages of using a file on 2 commutator are the
liability of pressing small chips of copper into the insulation be-
tween the coppe. segments, and the impossibility of getting the
commutator truc. The best way is to turn the commutator off
by means of a little Iathe, which can be attached to the dynamo,
or by taking the armature out of the dynamo and having the
commutator tumed off in a lathe in a machine shop. This will
not only make the commutator smooth but perfectly true. In
ﬁlmg or turning off the commutator while, the armature is rotat-
ing in the dynamo, it is necessary to reduce the normal speed of
the dynamo considerably, as too high a speed would spoil con-
mutator and tuming tools.

In new commutators for which fibre is used as insulation be-
tween the copper segments it is very often found that the thin
sheets of fibre have absorbed. moisture, and cxtend above the
surface of the commutator. If a few days cxposure in a dry-
warm room docs not cause the fibre to shrink and o back 10 its
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place,-the surface of the commutator must be smoothed first
with coarse and then with fine emery cloih.

In most systems it is advisable to put a little oil on the com-
mutator just after starting the dynamo.  Very little oil, however,
must be used.  Dip the pont of one finger v one drop of oil,
distnbute 1t by rubbing it on the inner surface of the hand and
apply what ml remamns un the finger tip to the commutator, and
take ot off with another finger. This will do for at least three
hours run.

If it should become necessary at any time to replace the com-
mutator by a new onc, it should be done in the following munner:
Take the armature out of the dynamo and put the two ends of
the shaft on two wooden horses.  Mark the wires leading from
the armature to the copunutator by attaching little tags with
numbers, to make sure of the proper place of each wire after
taking off the commutator. Then disconnect these wires from
the corresponding copper bars of the commutator, cither by un-
screwing the set screw, or in commutators which have solid
connections, by unsoldering them by means of a hot soldering
iron. Take the commutator off, clean the shaft and connections
and put the new commutatos carcfully in its proper position and
connect the wires i proper turn to the corresponding copper
bars of the commutator by means of set screws, or soldering with
hard solder. The greatest care must be observed not to short-
circuit any parts of the commutator with drops of molten solder.

In most cases repairs to the armature are necessitated by
mjurics to the insulation of the wire from external mechanical
suutLLs ot L, cactasnt heat gencrated in the annature. The
fist 5 vy often caused by little particles of material druppmb
a0 the spaves betweun amnature .and pule picees  fur instance,
hiude bails of cottune waste betny caught fium the end of the
dynamo and pressed between annaturg and pole picces, thus
suahing off the insulation of the wires in some places, ot bursting
the metal bands.  Such injuries can have two different results,
aither short urcuing some of the wils o1 bringing different
patts of the ware wails in contact with the ton vore.  These in
junies hardly ever extend below the first layer of wire.  In most
cases it will be possible to carefully lift one wite at a time just
high enuugh to wrap it-with silk tape, and thus insulate it.  After
having wrapped and insulated all the mjurcd parts, drive the
wires back into their position by means of a-small hard wood
block and hammer, and give them two or three good coatings of
shellac varnish.  If the: injuries are below the first layer of the
armature, it will be necessary in most -cases to have it sent to
the factory to have it re-wound. N

Excessive heat in the amiatare will very often char the insul-
ation of one or more coils of wire entirely.  These coils, of course,
must be taken out'and replaced with new wire.  In most arma-
tures of the so-called. Gramme.pattern this can be easily done.

In armatures of the Sicmens: drum_pattern it will necessitate a-

re-winding of the whole armature.  The ov er-hc:mng of one or
more coils of an armature is very often caused by the short-
arcuiting of two or more segments of the commutator by means
of copper dust which has been allowed to settle ‘back of the
commutztor, or by excessive sparking of the brushes, forming
little bridges of metal acioss to ndjaccm commutator segments.

The faults which mostly occur in field magnets consist in
short- uu.umn;, conls, or in getting parts of the field wire in con-
tact with the iron core.  The ficld wire should be unwound until
the damaged part is reached, and after insulating it properly as
described  before, it should be wound back on the core. If it
should be necessary to take a considerable amount of wire off
the ficld in this way it will be adyisable to put the damaged fickl

_magnctin alathe and do the unwinding and re-winding by means
of the lathe.

1 he iron frame of cach dynamo must be well imsulated from
the wire coils of the ficld, the armature and also - from any con-
nection with the carth. I onc of tlfese wire coils should get in
contact with the won frame of the dynameo and the latter should
be w connection with the canth by means of foundation. bolts,
cte., it wouid cause whatis called a ground.  The ground must
be considered the wurst enemy of clectnie light apparatus, and
-should never be allowed to exist.  In tesunyg for contact between
ticld ware coils o1 armature coils and the aron, any wires leading
to the aurcuits or other apparatus should be disconnected from
the dynaino m order to make sure that the fault really lies in the

‘the coil thus short-circuited in itself will generate currents of great

-cach field cuil in series with gahvanometer and cell, and marking,

dynamo itself. Another fault sometimes .found in the field, of
the armature is called a short circuit.

A short circuit is a shunt of little resistance Letween two points
of a conductor. Suppose the points A4 and B, n Fig. 7, are set
in some way in connection. It is clear that the main part of the
current will pass through A4, 5, and but very little of the current
will pass through the coil. If this should occur in the armature,

strengith, which will destroy the insulation of this coil in a very

e
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short tume.  Generally the dynamo tender will be warned by a
smell of burnt cotton and shellac.  If this fault should occur in
a field magnet it would decreause its power, and thus cause the
diffeient magnets of the ficld to be of unequal strength. It may
cause heating of the field in shunt and compound dynamos, while
in series dynamos it will simply decrease the current strength
generated by the dynamo. ‘Inorder to test for a short circuit in
an armature coil, or a fickl magnet, it is necessary to disconnect
each ficld coil, or each armature coil, and .measure by proper
instruments the resistance-of each coil. If any magnet coil
shows & resistance below: the .others, it is short circuited. The
ust of the necessary testing appa-atus can nut be desciibed here,
asit would go beyond the limits of our space.

The short direuits in field cuils, however, dan. very often e
found witheut the use of fines testing instruments, simply by the
use-of the dector gahvanometer and“the cell. By connecting,

the deflection of the galvanometer, the coil-which will. show the
least deflection is the one which'is short dircuited. A ‘short-ci
cuited field magnet will heat less than a sound-maganet when the
dynamo is. generating current. A break of the fire can ver)
casily be found by nieans of the galvanometer, as no deflection
would be obtained at all through the broken coil. A break in «
wire coil of the. armature could only be found by disconnectin,,
all wire coils, from the commutator and from cach other, and

Fi6G 8. — TESTING FOR A BREAK IN.AN AKMATURK Cati.

then testing cach coil separately in the manner described.  Ths,
however, would involve considémble work and dchy and a
quicker method.may be employed :  Set the dynamo in opera- [
tion ; then take a short prece of wire and touch the. commutator §g
with the two-ends of this wire at a distance of three or four sey- &
ments apart, Fig. 8. If the machine should commence to gen- [
erate current, an clectric arc will be formed on the commutator §
between the two ends of this wire,-and indicate there is-a:break ¥
an the armature wire.  The machine must be shut down quickly,
as otherwise it would cause damage in the commutator and arm-
ature. The coil of the armature in which the fault liés can be
casily recognized by the burns on the corresponding segments of P&
the commutator. Faults of this kind arc very often found in §g
poor contacts between two coils, or between a coiland the cor g
responding copper bar of the comnutator.  Poor contacts .l 3
cause more trouble than actual breakage of the wire. Sudh §
faults will often destroy certain commutator seyments, caused by
wncreased sparking of the brushes when passing thesé: points.
Hence, if only one or two- commutator segments ‘should show.
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rapid destruction from the clectric spark, all the connections
between these segments to the corresponding armature coils
should be well examined, and, if necessary, cleaned and well
tightened, or made solid with solder. The poor cuntact between
parts of the ficld wire coils can be very often discovered by hold-
ing a picce of iron, for instance a machine wrench, near the pole
picce without touching it. If the contacts are good the wrcnt.:h
will be attracted with a uniform force , if poor, .these forces will
vary and cause a single vibratory motion of the wrench in the
hand,

BOILER EXPLOSION AT ST. JOHN, N. B.

ON November 3o0th two steam boilers in a saw mill at South
Bay, near Saint John, N. B, exploded with great violence,
causing the death of eight persons and injuring a large number.
Considerable dimage was done to the property, :and about three
days afier the explosion fire broke out.in the pnrtion damaged
and the mill was completely destroyed.

There were six steam boilers in one battery in the boiler

house. ~The boilers were of the style commonly uscd in saw
wills in the Maritime Provinces, and sometimes called * Log
Boilers.” They were cylindrical, egy cended boilers about 33
inches diameter and 35 feet long. There was an equalizing
pipe crossing the boilers in such manner.that the water was free
to flow from one boiler to another, and as all were connected to
same steam pipe
and were sub-
jected 10 the
same pressurc,
under ordinary
circumstances
the water leve
would be .uni:
form in all the
boilers, and if
low n onc would
be low n all
Such at least
was the- design
-of the arrange-
ment, and thére
1S 10 reason to
supposc: that in.
actual work the
-equalizing  pipe
did- not answer
its purpose.

A coroner’s in.
quest ‘was held
and a “large
number of wit- Do .
nesses cxam- C g ’ .

~ined. The -ex-
plosion occurred
about nine o'clock in- the morning, at-a time when the engineer
was at his home for breakfast. The assistant-engineer stated
that the feed pumps was working at full speed, and had been»o
for some time ; that the engines were running as usual and the
safety vaives blowing of. The 'steam.gauge showed a pressure
of 60 Ibs. per sq. inch, and the water gauges showed that the
water was- high in the boilers. He went to the pump to shut off
the water and was in the .act of doing so ‘when the explosion
occurred.

Other witnesses who had been: working in the mill spoke- of
water having been thrown around them and the mill at the time
of the explosion. Pans of two of the boilers were thrown out
into the water about 1,c00 feet from the boiler réom, and the
explosion was a violent one.. From the evidence, there did not
appear to have been two .distinct explosions. heard or seen by.
any onc. The boilers which exploded-were not next to each
other, but"were said £o be.Nos. 2 and 5 of .the battery. It has
frequently ‘happened that where & number of boilers arc worked
in onc battery, the explosion of one has led to the others going
off as well.  Sometimes witnesses have described these: explo-
sions as following one afier the other, like shots from a revolver.

No doubt, in this case, one part of one boiler commenced to
give way, and led 2o such disturbances within the other boilers

SCENE OF BOILER EXPLOSION AT ST, jouw, N. B,

as caused the other 1o explode  Why did not all the others go
upto? The evidence shows that the boilers were not all of the
same age. They had been in their present position for about
stx years, but some of them had done service in other mills
before bemg fitted up at South Bay. ‘They were not all of equal
quahty, and there seetms no reasonable doubt that the weakest
eaploded. A critical exanunation and test of the ruptured
plates would doubtless show the reason why they ruptured and
the others did not.

The jury brought in a peculiar verdict. They found that the
boilers were short of water, and that-from overheating they
exploded. They add a recommendition that the Dominion
Government be urged to make boiler inspection compulsory,
and that persons running steam boilers in mills be required to
hold a certificate of competency. Thdy did not Llame any one,
yet the verdict intimates that the boilers were not what they
should have been and that the men in charge of them could not
have passed the necessary examination for certificate of com-
petency.

The evidence of those most likely to know showed that there
was plenty of water in the boilers, and some of the dead and
injured were severely scalded, yet the water was low ! It 1s the
cbmmon idea of many that low water 1s the necessary cause of
& boiler explosion.

It secins to be too much to expect from an ordnary jury that
they should ‘be
able to under-
stand the vane-
ous techmecea
powts wmvolved
n a boier ex-
plosion nvesti-
ganon. In Bn-
tam, when any
accident of the
nature of an ex-
plosion vccursto
a steam boiler,
an enquiry o
the matter 1s
made by a com-
petent engincer
acting for the
Board of Trade.
If the accident
has been a seri-
ous one or pro-
duced scrious
results, after the
preliminary in-
vestigation the
owner of the
boiler is lable
to be tried be-
forc a court composed of engincers and a lawyer appointed to
try the case for the Government. The object of this trial is to
discaver the cause of the explosion and to fix the blame on the
proper person. Reports are published of these cases and much
valuable information is given to the public and warnings issued
to boiler owners and attendants.  The punishments inflicted are
fines or imprisonments. This method is a great improvement
on the plan of leaving it to a coroner’s jury to say whether or
not the explosion was caused by any culpable negligence.

The statement is made that a movenient is on foot for compelhing period-
ical inspection of beilers in Canadian saw mills aud hicensed engineers for
saw mills. If such a law were to prevail in this country there would bt a
great demand for conipetedt engineers, for there are thousands of them now
running mill engines who could not obtrin the proper certificate of ability.
~ Woodtworker.

Before the Street Railway Comnuttee of the Toronto City Council.
recently, Mr. Cargill, of the Thomson-Houston Electric Company gave
statistics of the relatve cost of clectnie and horse power, saying that
-some cases the reduction bad been from scventeen to nine cents per mile,
or cight cents per mile i favor of electricity in one case, and from seventeen

+to thirteen in another  In Toronto the difficultics of clectricity would prob-
ably be increased by the severity of the winters, the high price of coat asd
other considerations.
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SHBINKING CRANKS ON. SHAFTS,

A WRITER ip a-foreigm _]oum’\l gives the following method of
shrinking a crank on 2 shaft 1 “ When the crank has sufficiently
expanded remove it smartly from the fire, and clear the- hole
from cinders, cte.,, by means of a wire brush (a picce of waste
is not a good thing to use, as portions adhere to the metal and
carbonize, remaining in the hole). Have tacklc ready to imme.
diately sling the crank upon its bearing, driving it on with a
lead or copper hammer, or a sledge driving upon wood blocks,
50 as riot-to damage crank face. As soon as sufficiently driven
home, drive a key in the keyway, a slack fit top and bottom,
and a sliding fit sideways, thereby adjusting the crank accurately
upon its seat.  Try a square upon the crank neck and the boss
to sce that the crank is put on square with its shaft.
slowly cool, and fit the keys.”

Id

THE SMOKE PROBLEM IN ENGLAND.
ACCORDING to Jron of London, a Mr, Elliott, of that city,
proposes to solve the smoke problem by condensing: the smoke
in water and 1ecovering the by-products. To this end he'has a-

Aank of water in which are revolving  stirrers driven by a small

engine or. by spare power. By means of a fan he draws the
smoke from the chimney and forces it into the water at apoint
near the bottom of the.tank.  The smoke and products of com-
bustion are then churned up together jin the tank, the solid
particles of the smoke and the sulphurous vapors and noxious
fumes.being arrested in the water.  In time the heat of coipbus.
tion warms up the water, and the steam is allowed to escape
throngh a chimney into the air.  When the water has become
fully charged with the condensed smoke and other matters, it is
drawn off and the tank is refilled with water. The charged
tiquor.is to be afterwards treated, and the by-products due 1o
the combusuon of the coal are to be recovered. By this means

it is cliimed that not only will the simoke nuisance be abated

Lut that a profit will be derived from the operation.

e,

A WIRE BOUND FLY-WHEEL.
A NoveL fly-wheel of large dimensions, which differs materi-
ally in ranstrurtion from those ordinarily in use, has been de-
signed by Messrs, Mannesmann to guard” against the terrible

danger of bursting, to which accident cast iron fly-wheels areonly

too subject when worked at a high speed.  This wheel, which is
in operation at the Mannesmann Tube Cowpany’s works, 1n
connection with their process for making seamless tubes, con-
sists of a cast-iron hub, to which are sccurelybolted two discs of
steel plates.of about 20 feet in diameter. -Round .the periphery
of the sheel thus formed about: 70 tons of -No. 5 gauge wire are
wound, -under a tension of about 30 pounds, .thus binding the
whole securcly together. There can be no comparison between
the resistance of a wheel so constructed to the centrifugal - force,
and that offered to this force by a cast-iron one.  This fly-wheel,
of 20 fect dinmeter and weighing 70 tons, revolves 240 times per
minute, therefore the periphery of the wheel has a speed of 2.85
miles per minute, or nearly three times tlie speed of the “Flying
Dutchman.” 1t works on the main shaft from which the wbe

mill is driven by means of helical toothed wheels.—Spéciallies.

- TRADE PAPERS.

As indicating (h &dimpoitant position which trade and techni-
cal papers occupy at'the present time, it may be mentioned that
the managers of the advertising departments of the prominent
daily papers arc at present instructing their canvassers to give
fio attention whatever to soliciting lines of business in which the
general public is not interested, and in which the services of

‘the trade paper would be more likely to bring results .than a

daily paper.  The rule is so closely followed by a number ofthe

‘lending papers of the country thatit may be accepted as the

greneral policy of the newspapers of the day.  Trade papers are
constantly occupying a higher place in the estimation of the

business public, and more particularly in the estimation ot
the manufacturers and wholesalers who use: them, and upon.

whose patronage they depend for support. \While -trade papers
a short time since consisted of little more than mere advertising
pages, with random clippings from various sources, they are at
present the result of the labor of large coips of able and capcn-
enced writers; and, taken collectively, they exhibit more

/iwscd by the Electric Light & Power Company.

ariginality and more enterprise than, perhaps, any other class of
periodicals at present published, not excepting the. leading
literary magazines..— 7/e Ofice.
SPARKS. 1
\/ ‘The town of Palmerston, Ont,, is 1o have twelve dleciric dights.
 Regina, N. W, T, is now in the enjoyment of clectric street lighting,
/ ‘The elcctric’light is about to be introduced in the village of Arthur, Ont.
‘Terrebenne, Que., was lighted by clectricity for the first time a few days

go.
An cffort 15 being made to form a local electric light company at Athens,
Ont, -

,,/ The Methodist Church at Lssex Centre, Ont., is now lighted by elec.
Allow to -~

tricity.
A system ol incandescent clectric lighting is about to go into operation
at Kamloops, B, C.
The Bell Telephone Co. will supply the town of (‘nm\noqu(. with an
clectric fire alarm system,
/ ‘The Ball Company’s engine house at London, Ont,, is being enlarged 10
accommadate a new 125 It p, engine.

‘/ ‘A joint stock company is in process of formation at Exeter, Ont., to pur
¢

chase the necessary plant to light the town,

During the year just closed the Bell Telephone Company erected in
Canada no Jess than 1,380 miles of trunk line wire,

‘The Bell Telephone Co. propose to establish'a night service at Chatbum,
and supply the town with an clectric fire alarm system.

The Vancouver, B. C,, Electric Light Co. has suffered much annoyance

Wy the breaking of arc light globes by nuschievous boys.

"The Canadian ¢lectric companies are expenencing considerable dlmculty
m gcmng poles, and owing to the scaraity the pnice has nisen

” Messrs. Corley & Collins. of Mount Forest, ‘Ont,, have purclmscd aqo
lighy dynamo and will supply arc and incandescent lighting to the citizens.

Itis <aid that the prospect for the construction- of an “electric street mil.
way at Kingston, Ont., 1s almost certain to be carried out the present year,

‘Dr, Groves has introduced the electric light-in the town of Fergus, On,

Al is the purposc to supply current to Elom and one or two’ other

neighboring villages.

A number of converters sent into Manitoba- by.an American' company,
of St. -Paul, were recently scized -by the Canadisn Customs authoritics
on account of undervaluation, .

"The telephone wires were recently stripped frum the poles in Windsor,
Ont., by a couple of enterprising theives, who were arrested while trying to
dispose of them in a Detroit junk shop.

‘The Hamilton Electric Light ‘Company’s plant and business has been
Mr. W, J. Clarke, late of
Trenton, is the manager of the new'company.

The employees of the Brooks Mfg. “Co., of Pet=rborough,. recently pre-
sented Mz ‘Taylor, superintendent, and Mr. Castle, foreman, with kmdly
worded addresses and other tangible' tokens of esteem.

The Omario 'l‘clephom. Co.,.of Peterboraugh, have fecently supplisd an
instniment for the Dbenefit of persons with defective hc:mng The receiver
has an ear trumpet attachment ' which has proved an entire success,

The Ontario.Government has incorporated the ‘I« ronto Telephone Com-
pany with a capital stock of $350,c00. The.promoters are: Alex, Nelson,
Abner Nelson, Toronto, W, Travers, Paris; John Ritchie, jr., and Louis-
Gibson Harris.

The Standard Electricnl Company,.-of Ottawa, .isthe name- of anew

¢ organization which is applying to the Ontario Legislature for incorporation

_with the object of producing, selling and supplying clcclncnly for purposes
ofhghl. heat and power.

New buildings are being erccted at Mew Westininster, B.i.. for the elcc-
tric hghlmg plant, which will be owned wid Cperated by the city. Thc
building has been planned with a view to increasing the plant und powu' xn
future as required, angd is situated at a convenient distanice o blow.in' for
fuel the réfusé from one of the large saw mills,

The Bell Telephone Company.is said to have issued a writ ag:nnsl -the.
Brantford Elcctric Light Company, cl:ummg .$5,000 damngcs for erecting
jts poles and wires in such a way as to endanger the property of the -tele-
phone company and us substribers, and asks for an injunction to compel
the removat of the clectric Jight wires to a proper position.

The specifications drawn.up by the Toronto City Council as the basis upon
which tenders will be received for the pnnlcgc of operating the street rail-

\/“ uy system, provides-that an cleclnc. cable of other niew systeni of mofor,

or i combined system rccommcndcd by, the City- Engmccr, and approved’
of by.the Couucil as suitable, is 10 be introduced at once and used, at least
on the main lines, within two years.

Messrs. Henderson- Bros., of. Montreal, -have -applied. to the: Quebec
Legislature to incorporate the Ries Electric Traction & Biake. Company, of-
-Canada, with - capital stock. of. $1,000,000,. with the ob;cct .of Jlargely-
increasing the traction of milway | lacomotives; and for the operation of lo:)o-
motive and train brakes, head. hghls. and 1A lighting. Very sucu.-‘sml
‘tests of the. Rxs invention bave been m'\de in.the United States.
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| SPARKS. -

‘T'he construction of the New \\'cslmlnsl.cr. B. -p-A—TEN TS
cleatre tmanvay will commence imwediaely. | graiped {n Conada, United States, Great Britain and all Forelgn Counteles,

¥ T'he municipality of St: Cuncgonde, Que, will

\change its incandescdnt for are lamps for street. TRADE MARKS DESICMS AND GOPYRIGHTS\REGISTERED

rhiting,
"’,_ & . , X Examinations and Reports as to validity, Searches made,  Infringements investignted,  Assign.
The Malleable fron Works at Whalkerville, ments and Agrecments drawii, - Advice on Patent Laws, ete.

at., are constructing an electrie light plant for §
FETHERSTONHAUGH & CO.

‘T'he Bell Telephone Co. will shortly commence ‘ . ’

1e coustruction of a line from St, Tnomas to | CANADIAN BANK OF COMMERCE BLbG. Solicitors of Patents and Experts
idgetown, -Ont, {Second Floor). in Patent Causes.

‘I'he Cobourg Car Works Company, will. prob- -
1y engage in the mantifacture of cars for use on su BSCR!BI;D CAPITAL, $100.100,
lectric railways, AMOUNT ON DEPOSIT WITH l‘Hl~ bOVl‘R\IMLVl OF CANADA, $54.724.

Messrs, Clff & Foster,- of Goderich, Ont., have SiR Atex.CampBeLL KUMG  PRES,

istalled in their furnlture factory a 4o light lLieut Govr.uf Ontario)
wcandescent plant, ]HE J[[bm NWEB IIEJN Joun. L .Buaikie Eso.Vict Pres.

I'he town of Lucknow lias contructed with the
alt Co. for cight are lights of 1,000 ¢ p for 280
ights wich year, ata cost of 15 cents per light.,

‘The -streets of Hespeler, Ont., will te highted

rom dusk till midnight, 280 nights in the year, ¥ : TR

y ten are kumps of 1,500-¢, p. at-a cost of 17
cnts cach per night.

Mr. Kenneth Dunstan, Manager of the Bell
Bl'clephone Co;, Hamilton, recently delivered an
@nteresting address to the young-mechames of
fanudton on * Ehctricnty- and its Uses.

The Haunlton Gas.Company asks pernussion . <
{f the Council to lay electnic wites under- GCROBB ChlefEnslncer AFRASER Secy l’rcns

GINEE
tound, from which the mference is drmwn that CONSULT]NG EN RS . Heap Ofrice.2TorONTO ST.
qmpctmon in electric lighting. has been decided T 0 R ONT O

1pon. . .
§ A dificuty having arisen between the Town ! Prevention of Accident our chief aim. Economy of fuel secured.

“onncil of Oshawa and Messrs. Edmonson,

whers of. the electrie light plant: by which the ‘ A' _T. ANDERSON & Co.’ (

grown is hghted, new lcndcrs for lighting have
wen invited: CONTRACTORS FOR ALl KINDS Q¥

o g i o | ELECTRICAL - GENERAL MACHINERY

ars for the Ottawa Street Railway Company.
They ask the aity for” $10,000 tu assist thiem Electrle Light, Electric Motors, Telephone, Telegraph Plants, ete. |

tecting 4 factory for the manufacture of street FIRST-RATE WORK GUARANTEED.,
an. . Write for estimales. Agencies underlaken.

WV, Brown, a telegraph hine repairer, of Hawil- . -
on, .while walking on the Northern and North- oFFIicES* ELGIN CHAMBERS9

Bwvestern track recently, discovéred a bear lying | 75 Adelaide St. East} - TORONTO.
between the tracks. Bruin indicated his desire ’ P. 0. Box 388,

K10 maken meal “of* him, but in this lie was dis- | : —
gappointed by the: good tse which the- lineman
f made of his legs,

s 25
000' IR

Peterboro’,
Montreal.

Toronto,

-~

l’lcasc mention. the ELECTRICAL, NEWS when- corresponding with advertisers.

-~ FOR- e *Established 1869;

GRAIN ELEVATORS,

And all purposes where

INUSE NOW

ny THE

lintermittent transmis-

Royal Electric Co., - Montreal.
‘ ‘Granite Mills Co., - St. Hyacinthe, Que.
| Sherbrooke Electric Light Co., Sherbrooke, Que,
St. Johw’s Electric Light Co,, - St. Johns, Que,

sion of power is re-

quired,

USE THE

: D
_ Gazette I rinting Co. and the Perrault l’nntmg Co., Montreal.

‘Canadian Pacific Railway Company, :md many mhcrs

"MILLER BROS. & TOMS,

(Succcworc to Miller Bros. & Mitchell)

~ Toronto, 'Qﬂice::“.‘m York Street. 'MONTREAL’ 4QUE-,
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GOLDIE & HeCULLOCH

Galt, Ont,,
Have the following Second-hand Machinery,
which they offer cheap and on s
reagonable terms: ;

SEVENTY H. P. BROWN ENGINE
--to be scen running at Krevitzeiger's
mill, Waterloo, being replaced by
Wheelock engine.

FORTY 1L P, WATEROUS & CO.
ENGINE ~at British American Starch
Works, Brantford, and 3o h. p. same
make, at Hermeston’s mill, Belmore,

B T el B S g TV ot i FVERNTC Yl

both being repliaced by Wheelock en-
wines. gl i
SEVERAL GOOD SECOND-HAND - AR wND
ENGINES—fiom 50 to 15 h, p.~to- ' Zfll] RGNS \awT Co g
gether with many boilers, from 50 h. p. =5 WINNIPEG : g
down ; cheap and in good vepair. = 40 \W_W(DE, 3%ty gr
TWO NEW COMPOUND BROWN b I —-w/ L
ENGINES about 50 h. p. each—can M ONTREA L: & TQ RO N To 3
be seen ranning at works of Consumers’ " 'WE MAKE SPECIAL BELTING - ‘i
Gas Company, Toronto, being replaced i FOR D Y N A M 0] 3 %
by new compound Wheelock engines g:t
of greater power. i
FORTY H. P, KILLEY & CO, EN-
GINE—at Austin Mfg. Co., Brighton;

and 25 h. p. same mike engine at
‘Tuckett’s Tobacco Factory, Hamil-
ton ; both being replaced by Wheelock
Eungines.

A great wany sceond-liand  Boiters, all thor-
oughly tested, and complete with all mountings,
from 30 H. . down; also sccond-hand Planer
and Matcher, Moulding Machine and other

W ood working Machunes, For particulars ad-
dress

GOLDIE & McCULLOCH,
Galt, Ont.
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MONTREAL INSULATED WIRE WORKS,

J. ROSS, SON & GO,

MANUPACTURERS OF

INSULATED

ELECTRICWIRES| 2 —— 4
And Wires for Annunciators, | MINER AL _ WOOL

Oflices, Magnets and . .
}mna»m. Indestrostible, Fire-Proof, Sound-Proof, Frost-Proof, Vermin-Proof, Odorless

For deadening five-proofing insulation of heat and cold in buildings,

214,

Prevention of frost in waler and gas pipes. s

Frcrons - 1% W S, | FIRE-PRODF SECTIONAL GOVERING Gamins vsero FOR STEAM PIPES AND BOILERS

Best Non-Conductor for all surfaces, stcam or fire heat ; will not char, crack or burn,

MONTREAL. Easily applied and removed by any one and endorsed by insurance companies.
.. For full information and samples free. address
Orders solicited and carefully executed. T
, y . GAST & ATCHISON, :
P. 0. Box. 1496. 80 Adelaide Street West. ) - TORONTO, ONT, £



