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CANADIAN WATER POWER AND ITS ELECTRICAL PRO-
DUCT IN RELATION TO THE UNDEVELOPED
RESOURCES OF THE DOTINION.*

Canada with a small population and insufficient
capital has nevertheless held a foremost position in the
products of the forests and the fisheries, as well as in the
quality of those cereals and fruits which attzin their
highest development in a northern latitude. In live
stock she has not suffered by comparison with any
other portion of this continent, while in dairy products
she is pre-cminent.  If she has not, until recently, made
much progress in mineral development, it has been
more from want of money than of mines. If she has
been long in attaining a position as a manufacturing
country, it is accounted for by the fiscal and financial
conditions of a sparscly-settied country, the smallness

f a home market, and the competition of greater capital
and out-put, and therefore cheaper production elsewhere.
Amongst the many partially developed resources of
Canada, perhaps there is none more widespread or more

ar réaching in future results than her unsurpassed
water power. The value of this has been enormously
cnthanced, first by the expansion of the wood pulp manu-
f'lcturc. _and_the_introduction of clectro-chemical and
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metallurgical industries for which this country possesses
the raw material; and, more recently, by the revolution
which has been brought abount by success in transmit-
ting the energy of water falls from remote and incon-
venient positions to those where the work is to be done.
Electrical transmission brings the power to the work,
and when the prime mover is water, we have the cheap-
est power, and perhaps nearest approach to perpetual
motion which it is possible to obtain—one which is
always “on tap,” and, like gravity. maintained without
cost and applied without delay.

An cxamination of any good map of our broad
Dominion reveals, as its most striking feature, an
extraordinary wealth and remarkably uninterrupted
succession of Jakes and rivers, suggestive of ample rain-
fall, the first great requisite in the occupation of any
country.  This feature would be still more impressive
if all the waters could be shown on the map.  Over large
areas only the more important rivers have been explored
and delineated; while in the surveyed districts many are
necessarily omitted to leave room for other informa-
tionto be given. These rivers and lakes have been the
most important factors in the settiement of the country,
as they formed the carliest lines of approach for the
penetration and exploration of the interior, and for the
exploitation of our forests. The lumberman followed
the trapper and the fur trader. the axe supplanted the
rifie, and thus the country was opened up by men who
knew not only where to begin, but, by their calling.
were best equipped as pioncers.  The frontier, where
not already occupied by the French, was necessarily
rapidly settled in the first place by the Loyalists of 1576,
who could not stand upon the order of their departure
after their homes were confiscated. These found the
rivers their carliest friends, from whence they obtained
the means of shelter and of employment in the only in-
dustry by which money could then be obtained, viz.,
the floating of timber and potash to Mountreal and
Quebec.

Over a length of several thousand miles between
Labrador and Alaska and over a width of scveral
hundred miles, therd is an almost continuous distribu-
tion of lakes, lakelets and rivers—the lakes of varied
outlines, dimensions and clevations above sca level,
and many possessing facilities for the storage of their
flood waters. This power of storage has been largely
taken advantage of by lumbermen to retain the needed
supply for their spring “drive,” into the main stream.
In many places the outlet from the lake, or the con-
nection between a chain of lakes, is a narrow cleft in
rock where an inexpensive dam will hold back the
water supplied by the winter’s accumulation of snow.
With the exception of her prairie region, the rivers of
Canada differ from the Mississippi, Missouri, and Ohio,
and the larger part of their tributarics, in that they are
not naturally navigable from their mouths, or above
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tidal influence to any considerable extent, except in
detaclied sections; while the former are navigable for
thousands of miles and are therefore witiout water
pewer. Those great western rivers flow upon a nearly
uriform grade of a few inches per mile, whilst the St.
Lawrence and its tributaries are interrupted by rapids,
chutes and cataracts, affording a great variety. quan-
tity and quality of water power.

In the United States, between the Atlantic coast
and the Rocky Mountains, as far south as the Gulf of
Mexico and as far north as the Dakotas (with the ex-
ception of part of New York and New England). there
is an entire absence of lakes; while throughout Canada,
nortl: of the St. Lawrence and stretching north-west
toward the Mackenzie river basin, these are in-
numerable, in fact have never been numbered, and
thousands of the smaller ones have never been re-
presented on any map. The upper sections or sources
of most of the Canadian rivers are chains of lakes,
eccupying in many instances the greater portion of the
water course. These head waters are often upon nearly
the same elevation and interlocked with the sources
of other rivers flowing in opposite or different direc-
tions, and separated by narrow necks of land at a low
divide, rendering diversion from one to another pos-
sible, a feature which has in some places been utilized
by lumbermen—fearless of any legal injunction. This
terrace-like profile of the rivers and their frequent ex-
pansion into lakes, often dotted with islands, not only
enhances the beauty of the scenery, but, for utilitarian
purposes, constitutes a series of elevated natural mill
ponds, containing latent power of unknown extent and
value, awaiting that demand upon them which is now
Leing made in consequence of the discovery that our
second-rate forest growth which has hitherto served
chiefly to ornament their shores and islands has be-
come the most iniportant, and can be ground into
pulp and rolled into paper to meet the ever-increasing
demands of the newspaper, the bookmaker, and the in-
numerable forms into which wood pulp can be com-
pressed for useful or ornamental purposes—or as a
substitute for wood or metal. These steps from high
to lower levels in every rivulet, branch, tributary or
main stream of nearly every one of our northern rivers
produce more or less broken water which never {reezes
over but remains open during the coldest weather,
giving an alteration of closed and open water sections,
of ice-covered lakes and of broken water in .rapids,
which may cover miles in extent, as well as at chutes or
cataracts with more or less open water above and be-
low them.

It is an interesting question for specialists to deter-
mine what effect, if any, this often large percentage and
almost general distribution of open water during the
coldest weather (of which every stream large or small
has a portion), may have in modifying the extremes of
temperature in these northern latitudes. When all the
ground is frozen solid and covered with a decp mantle
of snow, extending over the lakes and checking increas-
ing thickness of their ice covering, large bodics of
water are impounded and maintained at a tempcrature
above the freezing point, although there may be fifty
degrees of frost in the air, and are constantly poured
forth into this frigid atmosphere. It is conceded that
our Great Lakes modify the temperature of their

3
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border lands, and although thesc open water spaces in
our northern rivers may be inferior in surface, they
exist on cevery river having rapids or falls, and extend
over such a vast ficld that their aggregate area must be
very large. Unlike the Great Lakes these open spaces
arc constantly receiving fresh supphies of warmer
water to temper the severity of the air. Such “breati-
ing holes” (as they arc sometimes called), are neces-
sarily comparatively shallow, and are the only places,
after all other water is frozen over, where “anchored”
ice is formed and found. This differs from the lake
ice in that the latter melts where it freezes, while
anchor ice, when compelled by milder weather to let
go its hold upon the bottom, rises, and is immediately
drawn under the fixed ice below, and does not dissolve
until the river breaks up in the spring. The latent heat
of water disengaged in freczing—which process occurs
so frequently during the five months of winter—is im-
parted to the atmosphere, but is not again absorbed by
melting ice, as would be the case in lakes, or in deep,
sluggish rivers. Again radiation is supposed to play
an important part in “anchoring” the floating particles
of ice to the river bottom, which is said to be cooled
so rapidly by the ice-laden current above it as to be-
come frozen, and then begin to attract the passing ice
needles, and fix them to its bed. If mother earth, in
mid-winter, contributes any of her immpounded heat to
the outer atmosphere, these almost innumerable un-
frozen spaces certainly offer great facilities for giving
vent to her suppressed emotions.

From the Straits of Belle Isle to Montreal, ana
thence ascending the Ottawa, the tributaries of the St.
Lawrence and of the Ottawa descend, through the
Laurentian region, from elevations of 1,800 to 1,000
feet above tide, and debouche within a few miles of each
other, except immediately about the Saguenay. In
many cases they bring their principal cataracts very
near their outfall, notably in the case of the famous
Falls of Montmorency, which, leaping directly into the
St. Lawrence from a height of 250 feet, are utilized to
light the streets and drive the tram cars of Quebec.
Somewhat similar conditions exist on the south shore
of the St. Lawrence until the Richelieu river (the out-
let of Lake Champlain), is reached, where at Chuambly,
water power is about to be used to send the electric cur-
rent into Montreal, in competition with steamn, and
with a sim™ar water power from the Lachine Rapids.
The divide between the St. Lawrence and the Ottawa
is studded with lakes west of the Rideau Canal, a prin-
cipal outlet for which—on the south—is the river
Trent discharging into the Bay of Quinte, with large
mills and much undeveloped water power at its mouth;
and on the north, some half a dozen important tribu-
taries discharging into the Ottawa. At Sault Ste.
Marie, a water power canal fed from Lake Superior
supplies the largest pulp mill yet erected in Ontari
and a similar work at the Lake of the Woods (whig.
lake is 1,000 feet above tide), gives power to the largest
flour mill in the Dominion. The waters of the Winni-
peg river (the outlet of the Lake of the Woods),
descend about 300 feet, unused, into Winnipeg Lake,
adjoining Lake Manitoba, from whence the water
system extends to the Saskatchewan, and thence via
Athabasca, the Great Slave, and the Great Bear lakes,
to the Arctic circle.

No reference has been made to the long established

(
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water power in the older districts, on the Saguenay, or
those between Montreal and Quebec, and upon the
Ottawa, nor to the more recent and extensive pulp and
paper cstablishments—it being the object of this paper
to draw attention to the continuity and broad distribu-
tion of water power across the continent, on Canadian
territory, and to the unnumbered natural reservoirs of
water at clevations which impart to them latent powers
for the future developmient of this country.  British
Columnbia has not been included in this field, because
its occupied portion is scparated by our great prairic
region from the lake system of Eastern Canada, which
system is deflected toward the North-West at the Lake
of the Woods. This province is by no means deficient
in water power, although it has been little used as yet
where mines are on high levels, and because steam could
be more readily applied. On the other hand, it is the
only province in which hydraulic nuning is in oper-
ation; and where gold is found in quantity sufhcient to
warrant the great outlay of capital nccessary in con-
nection  with that system. In the Kootenay, water
wheels, with or without electrical transinission, are
necessary for water power, in order to mine, pump, and
crush the gold-bearing rocks; but in the Cariboo dis-
trict, water power is applied in the simplest form, with-
out wheels or wires, by direct pressure from a nozzle,
as is done in Ottawa from a fire hydrant, While the
mountains south of the Canadian Pacific Railway are
rich in metallic veins, the region north of this railway,
cxtending into the Arctic Circle, appears to be a
veritable land of Havilah, a continuous “Placer” gold
field, in which much of the precious metal is to be
obtained by hydraulic mining, wherever that is prac-
ticable.

This gold field, over a thousand miles in extent
between the Fraser and Yukon rivers, and of unascer-
tained width, has been exploited at Cariboo, (from
whence fifty million dollars has been taken), at Cassiar
and Omenica, and recently at Atlin, all in British
Columbia—as well as in the far-famed Klondyke, in
the Yukon district, said to be the richest gold field in
the world. Water, in whatever way it is used, is neccs-
sary to the recovery of this gold, but in many places
water power alone will profitably unearth it from its
hidden recesses.  This is collected in quantity {rom
lakes, and reservoirs on the high levels, and carried for
miles by ditches, aqueducts and flumes, to the hanks
of a primeval, deserted river channel, at the bottom of
which, under forest-covered clay banks, lies the auri-
ferous gravel studded with boulders and resting on the
bed rock. Under a head of about 300 feet “six-inch
rapid fire,” hydraulic guns are pointed against the bank,
breaking down thc earth, uprooting trces, scattering
boulders and washing out the gold—which remains in
the traps set for it in the bottom of the sluices after
all clse has been carried off by the power of the water.
These “machine guns,” called “giants” and “monitors,”
are models of simplicity as well as of ingenuity and
cfficiency. While working they arc great consumers
of water—and can only be used when the ground is
unfrozen, but this season is generally sufficient to use
up all the water which can be collected at the necessary
clevation. It requires at least two men to hold and
direct the force of the issuing streain from an Ottawa
fire hydrant, but a boy can direct the movement of a

strcam, twenty times greater in quantity and fifty per
cent, stronger in pressure, as it rushes forth from the
nozzle of one of these “giants”—which is fixed to a
loaded platform, and moved forward as the bank in
front of it melts away. A thin, short tube, of larger
diameter, projects beyond the nozzle to which it is fixed
by trunnions, so that the tube can be moved independ-
ently, both horizontally and vertically, to touch the
issuing strecam, which immediately recoils from the
obstruction moving the “giant’s” nozzle in the op-
posite direction. Thus a boy “behind the gun” can
control its movement and compel the “giant” to fall
back upon his own resources for motive power.

It is impossible to give anything but an approxi-
mate estimate either of quantity or value of the avail-
able water power over so vast an area, becuse the first
would involve the survey of every power site; and, as
to the second, the value begins when the power 1s
wanted. All which now can be done is to state the con-
ditions and endeavor to estimate the quantity, hypotheti-
cally. What is nceded for an estimate is the quantity
of water and the amount of fall which can be relied upon
at the site for cach power. To get the first, a measure-
ment of the minimum flow at each point would be neces-
sary in low water years, and for the second, some local
knowledge as to river levels, back water, etc. In the
absence of such surveys we must fall back upon the
average rainfall of the whole region as far as that can
be procured for any time, and assume the proportion
of this precipitation (of rain and snow), which, after
deductions for evaporation, the demands of vegetation,
or iufiltration, would reach the wheels. An allowance
must also be made for that portion of the rainfall which
may be carried off in floods. The area over which this
precipitation would be in reach for water power pur-
poses would embrace all the main land of Canada south
of the St. Lawrence as well as all north of it in the St.
Lawrence valley, and so much of the Hudson Bay
watershed as can be utilized, or imported by transmis-
sion. As regards the power of the water thus estimated,
we must embark in 2 much more speculative estimate
as to the average fall which should be assigned to it
for the whole region. We have in the undeveloped
districts some scattered meteorological observations to
assist us in estimating probable rainfall, and we have
also a few barometrical observations giving the height
above sea level of summit waters, On lower levels we
have more numerous rain gauges, and sununit levels
ascertained by railway surveys.

For the whole river the total fall may be less than
100 feet, as in the case of the French river, which has
Lake Nipissing for a mill pond, or rise to 1,500 feet or
more as at therivers below Anticosti. In the case of the
French river (which is the lower part of a longer
stream), we have surveys, and know that its whole fall
can be utilized, as would be done if it is made navigable
by locks and dams. In the others (where no surveys
have been made), some will be more or less like French
river, while at others only a portion of the total fall
upon them may be profitably utilized. The most valu-
able will be those which, like Montmorency, bring ali
their water with sufficient head to the point where it
is worth most. The upper sections of the rivers will
be the least valuable, as having less water and being
more remote until reached by a new railway, or a
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transmission wire. We can therefore only state a hypo-
thetical case especially as to the power to be assigned
to the available water. Where the rainfall is known,
the proportions which reach the streams have been
ascertained, in the construction of reservoirs for water
supply and other purposes. The chief difficulty with
respect to the quantity of water is the want of rain
gauges over so great an extent of unoccupied territory.
Assuming therefore an average annual precipitation
of twenty-four inches and taking one-half of this as
available for water power, every ten  square
miles would yield an average of nearly one
horse power for ecvery foot of fall, A million
square miles (and there is much more), would
give nearly 100,000 horse power for every foot of fall;
as there would be several hundred feet of fall which
could be utilized, our water power must be immense—
and commensurate with this country in other respects.
The above applies only to the tributaries of the St.
Lawrence and the Ottana, and to the IHudson Bay
watershed so far as that may be wtilized. The Cana-
dian portion of the water power of the St. Lawrence,
from Lake Superior to Montreal, in which there is a
fall of 540 feet, is not included, bring below the level
of the tributaries. \We have measurements of the flow
in both the St. Lawrence and the Ottawa in cubic feer

per second, as follows:
¢. it. per sec.

In St Mary's river, outlet of Lake Superior. . S0,000
In St. Clur river. outlet of Lake Huron.......... 225000
in Niagara river, above the falls.................. 2063.000
In St Lawrence river, above the rapids............ 300,000
In Otutawa river, above Lake of Two Mountains... 35.000

Canada’s share of the St. Lawrence water power
from Lake Superior to Montreal would be about ten
million horse power. Canada has half the water of
the St. Lawrence from Lake Superior to Cornwall, and
all of it between Lake St. Francis and Montreal: but
only a portion of this half could be utilized—and this
would apply more or less to the Ottawa and other
rivers, where all the power could not be utilized without
an expenditure probably beyond its value. The power
at Niagara has been estimated at seven million horse
power, from less than half of the fall between Lakes Erie
and Ontario. but the flow of the Niagara river, as
given above, does not support so high an estimate. The
whole of this fall (over 320 feet), can be utilized on the
Welland Canal, but the quantity is comparatively in-
significant, from the limited channel and necessarily
low velocity of the current in it. In like manner the
whole fall upon our canals in the St. Lawrence can he
utilized subject to the limitations imposed by the re-
quirements of navigation. DBecause these canals have
not had the work for which they were intended, they
have in some cases become mill races rather than slack
water channels. This has been the less felt, hitherto, on
account of the lightness of their west-hound traffic, the
strong current toward the mills being in favor of the
deeper laden east-bound craft, thus incidentally com-
pensating for a violation of canal maxims.

While w ter power was at first the only substitute
for the windmill in new countries, and its economy as
well as superiority has always been recognized, several
causes have contributed to limit its more general ap-
plication. Before the invention of the turbine in the
first half of the present century, heads exceeding about

seventy feet could not be utilized on account of the
comparative weakness and excessive cost of  wheels of
large diameter. In these days of structural steel, and
“Ferris” wheels, this dificulty could be overcome; ‘
but, with the turbine, the conditions are reversed, the
higher the head the less the size” and cost of wheels,
so that the most valuable water powers were the most
cheaply utilized in this respect. A previous check to
greater  extension of water power was given in  the
latter part of the last century by James Watt’s dis-
covery of the steam engine, which by bringing the
power to the work, to the city, and to the mine, revo-
lutionized industrial conditions. A still greater revolu-
tion has recently occurred which brings water power
to the front again, by its amaigamation with clectricity,
whereby its economical power is transferred to the work,
over many miles of distance, upon a single wire. With-
in the last ten vears high voltage electricity has been
firmly established with annually increasing power of
extension, and this has brought Canada into the first
rank of economical power-producing countries. Water is
thus represented by a power to which it can give birth,
but which is superior to its own, in that, wherever
transplanted, it can do nearly all the parent power
could do, as well as give light, heat and greater speed;
moreover it has given rise to industries only possible
with abundant cheap electricity. What is more im-
portant to us is that such industries are those for which
Canada possesses the ravs material, but which, without
water power, she could not engage in. There are im-
portant industries in which we have for some time
utilized water power, for which electricity is not in-
dispensable; but which equally require large amounts
of cheap power, and are capable of indefinite extension;
but while these may not neced the intense electric cur-
rent necessary for electro-chemical industries, they
will find eclectrical transmission of inestimable value in
many situations; while, for lighting and heating pur-
poses, water power is invaluable to all. Heretofore we
have cut our spruce into deals and exported it to
Europe, and more recently into pulp wood and ex-
ported that to the United States; but, manufactured by
our water power into paper, the raw material would
vield this country ten times the value it is now ex-
ported for. The extension of railways, combined with
clectrical transmission, will promote the local manu-
facture of such wood products (including all valuable
hardwood), as can bear transportation; thus giving the
largest amount of local employment, as well as tonnage
to the railway; and delivering us from the position of
“hewers of wood” for other countries.
(To be continued).

-—

AN ELECTRICAL CENTRE.

We speak of the natural resources of Canada in a
vague way as we do of the sands of the sea, and with (
no more clear conception of what we are saying. It
is sometimes a surprise to us when something comes
up which gives us a2 more definite idea of what are our
resources.  Such is the map issued under the authority
of the Board of Trade of Ottawa, which shows that
within a radius of 45 miles from Ottawa city there is
water power which at low water amounts to 917,603 h.p.,
and at high water to 3,347,630 h.p.  Of this half a
million h.p. (maximum flow), is within four miles of



the centre of the city. Ihe rest of this vast power is
distributed over the territory surrounding the city in
about 42 units of from ten to one hundred thousand
@horsc power. The compilation of the water powers in
the ‘area included in this map are from reports, esti-
mates, and information given by the following gentle-
men at the request of the Ottawa Board of Trade: T.
C. Clark, C.E.; Walter Shanley, C.E.; Thomas C, Keefer,
C.E.; George P. Brophy, C.E.; Robert Surtees, C.E.;
Herry A, F, McLeod, C.E.; Frank A. Hibbard, C.E.;
David Scott, C.E.; Henry Carre, C.E.; Andrew Bel,
C.E.; J. H. Matte, C.E.; Andrew Holland, Ottawa;
George L. Dickinson, Manotick; Alex. McLaren,
Ottawa; W. C. Edwards, M.P., Rockland; R. Mec-
Ritchie, Bryson; J. A. Cameron, Thurso.

A feature of these water powers, which makes
them very valuable, is that almost all are so situated
as to have many lake expansions, and all offer oppor-
tunities for the creation of artificial reservoirs so that
the mean flow may be made regular. In many cases
these dams have been already built by the lumbermen
and are very important works; onc¢ on the Gatineau
river givesa depth of five feet in a lake 30 miles long.
To those who think of Ottawa as either the Washing-
ton of the North, or the seat of the lumber trade, we
must point out that both are correct but incomplete
descriptions of that city. It is the centre of a very rich
agricultural and mineral country, and in addition to
its lumber manufactures must very soon take a leading
position in other lines of production. On every side of
& the city iron mines of great value are found. At Iron-

sides, to the North of Ottawa, one of the earliest
‘attempts at iron smelting was made, but it was found
unprofitable, and abandoned. At Bristol, to the West
are iron mines which are very rich and have success-
fully shipped ore in spite of adverse dutics in the
United States. At Calabogie, to the South-west, is an
irongpine which was sold for $100,000 a few wecks ago,

- Thesé are all within the 45-mile radius, and all have
communication by rail with the city. Some ten miles
up the Ottawa river beyond this line are situated the
galena mines, which have attracted so much attention
in the past two years, and are now being profitably
worked. Here are also four water powers on the
Qttawa river aggregating one million horse power. In
the electrical age, as next century will probably be
called, Ottawa will undoubtedly be one of the ihdustrial
centres of the continent.

THE PROTECTION OF LOW TENSION WIRING AGAINST
DANGEROUS HIGH POTENTIAL CURRENTS *

BY W. J. PLEWS, NONTREAL.

All persons in connection with clectrical supply companies.
cspecially in lighting service by alternating currents, have long
Qrccognizcd the necessity of some reliable apparatus to prevent

low tension service wires inside buildings from becoming a pos-
sible source of danger to human life, or as regards fire, in event
of contact with high tension conductors. .That this condition
often exists, and that the danger therefrom can hardly be over-
estimated, is a well known fact to all electricians who have had
caperience with alternating current systems. Some years ago.
the principal element of danger was the liability of transiormers
to break down between the primary and secondary coils. Of
late, however, conditions have changed considerably, the more
recent types of transformers being a vast improvement on the

*Fror. & paper read before the Canadian Electricat A fation
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older ones. While the contingency as regards transformers is
not now so great as in former years, the change in the system
of sccondary distribution involving as it does the usc of
large secondary units and a net-work of wires covering a great
arca, has given rise to another and if anything a more impcrtant
clement of danger, namely, the increased liability of accidental
contact between high and low tenston conductors. This change
in sccondary distribution has been rendered necessary from an
cconomical standpoint, and as it is not at all likely that anyone
will revert to the ald system, the proper course seems to be the
protection of individual equipments. The contingencies pre-
viously mentioned have proven a frequent cause of fire, and in
sonte instances have resulted in fatal accidents. Recognizing
these dangers, various carthing devices have been contrived to
cope with the difficulty. [t scems, however, that the idea has
been to afford protection from the breaking down of trans-
formers only, by mecans of blowing the primary fuses, the in-
ventors apparcntly not having taken into consideration the
contingency of accidental contact betwcen local and foreign
conductors, whercby a large volume of current at a ngh poten-
tial may flow over the sccondary apparatus and destroy both
it and the protective device, in which event the protective device
itself .would ptrobably become a source of fire. Several of the
cases which have come under the observation of the writer,
whercin conditions as mentioned have existed, have been of
such a nature that any ecarthing device, depending upon the
blowing of a fuse for its action, would have been a positive fire
bazard. One instance in particular was a cross between a fallen
secondary and a trolley wire. In this case had there been any
device of the type mentioned, a volume of current would have
flowed through the apparatus sufficient cither to destroy it or
blow the secondary fuses; this latter occurring, it is reasonable
to assume that the high tension current would have maintained
an arc across the terminals of the cut-out (one such as generally
used for low tension wiring), and produced disastrous results.
As far as the writer’s knowledge extends, the principle, common
to all safety devices of this nature, herctofore developed, has
been to disconnect the local system from che source of danger
by micans of blowing fuses. This principle appears to be radi-
cally defective, the blowing of a fuse under such conditions
being an uncertain clement, attended ac times with undesirable
results.,

In any apparatus designed to protect local low tension sys-
tems from currents of higher potential than they are constructed
for, or expected to carry, it would scem more rational to employ
a device that will automatically and instantancously disconnect
the high tension current from the low tension system to be
protected, without depending upon the uncertain ction of fuses.
Itis also believed that a device of this nature should be one in
which the amount of current necessary for its successiul opera-
tion is a known quantity, and that this quantity be as small as
possible, so as to avoid dangerous arcing. Considering the
matter from this point, of view, the writer believes that an ap-
paratus can be constructed which will embody the desirable
characteristics. and it is to this possibility that your attention
is respectiully invited. One form of such an apparatus, which
is on exhibition here, is similar in action to a double pole knife
switch, and is so constructed as to automatically open the cir-
cuit instantancously, whenever the low tension wiring is brought
into connection with conductors charged with dangerous high
potential currents, cither through a break-down in a transformer,
or a cross between secondary and primary, or other high tension
conductors. The great advantage claimed for this apparatus is
that no matter how large the volume of current may be, .only
a small_fraction is required to operate the device, and this only
for an infinitesimal period of time, the device in opening dis-
conncecting both the safety apparatus and the interior wiring
from the outside source of danger. Another advantage is in the
fact that the device provides special facilities for rapidly testing
the local system for grounds, without the use of other apparatus.
During the past few years many fires have originated from high
potential currents accidentally traversing secondary systems and
breaking down the insuleting joints which intersected the junc-
tion between fixtures and gas pipes.  From the manner in which
first-class electric light wiring is installed at the present day, it
would scem impossible for a current at a potential of say two
thousand volts, to cause a rupture between secondary wiring and
ground, and the writer’s experience lecads him to the conclusion
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that if the so-called insulating joints properly performed their
function, fires from this cause would be extremely vare.

If on the other hand low potential systems are so arranged
that there is no chance for high potertial currents to rupture to
ground, there remains the danger of some person receiving a
fural shock while handling the apparatus,  In view o1 these facts,
it would scem adivisable to equip all low potential systems, winch
arc exposed to the contingencies herein mentioned, with an
automatic device that in tme of need witl operate effectively.

A NEW TYPE OF ELECTRIC PROPELLER
VENTILATING FAN.

Since the B. F. Sturtevant Co.. of Boston. Mass., hias en-
tered extensively upon the manufacture of electric motors and
generating sets, it has been carefully studying the problem of

inlet edge of the blades at low velocity. \When well under the
irfiuence of the blades, it is accelerated to its maximum velocity
with the least amount of slip. The result is an extremely
ctlicient wheel. The motor likewise has been the result of very
carcful study in the attempt to provide a light machine, entirely
enclosed, and at the same time to avoid the excessive tempera-
ture which is incident to the operation of most enclosed motors.
The result is a machine capable of continnous operation for ten
heours, with a maximum temperature rise of not ¢xceeding 30
deg. F. A practical efliciency of over 80 per cent is obtained
even with the small sized motors, and an excess load of 75 per
cent. above the rated capacity may be carried without sparking.,
and without changing of brushes. This feature, combined with
the small temperature rise, allows of carrying temporary over-
loads with impunity, The bearings are seli-oiling and seli-
aligning, and are fitted with phosphor-bronze sleeves, which are

the manufacture of a compact, ctticient and ccavenient type of
clectric ventilating fan, Exbhaustive tests were made with differ-
ent types of fan wheels. The result 1s made clear by the itccom-
panying cngravings, showing views of one of its clectric ven-
tilating fans, which have just been put upon the market. The
fan wheel has eight blades rigidly attached to a spider at the

centre, and held i place by a hoop at the periphery, at an
angle of approximately 30 deg. The angle is increased in such
a manner that as the centre is approached. the theoretical
velocity of the air remains practically constant.  In other words
the delivery edge is helical, and the air is picked up on the

removable from the outer ends of the boxes. The wheel is par-
uzlly enclosed in a conoidal inlet ring, which decreases the
frictional resistance to the entering air, and furnishes at the same
tine a rizid support for the motor, to which it is attached by
the tripod hanger. Thesc fans are built in sizes from 18 inches
to 120 inches, with motors designed for cither medium or max-
imum speed, and to run at any ordinary direct current voltage.
A speed controller is always provided by means of which the
fan can be efficiently operated ‘at different speeds.

THE PRACTICAL MAN.

To find the proportions of a toothed wheel.—Pitch of
teeth = circumference of pitch circle=- number of teeth;
number of teeth = circumference of pitch circle = pitch of teeth.
circumference of pitch circle = pitch of teeth x number of
tecth,

To find the diametral or Manchester pitch.—Divide the
number of teeth in wheel by the diameter of pitch circle in
inches.

To find the angular velocity of a wheel.—(1) Multiply ihe
circumferinee of wheel by number of revolutions it makes per
minute and divide by 60 = lincar velacity in feet per secondiy
divide lincar velocity by radius of wheel =angular veloouy.
(2) Multiply number of revolutions per minute of wheel. 360°.
and divide by 6o =angle described by wheel in one second:
divide this angle by 57.206°= angular velocity.

To find revolutions per minute of a driving or following
wheel or disc.—Revolutions of driver = revolutions of follower
x diameter of follower + diamcter of driver: revolutions of fol-
Jower = revolutions of driver x diameter of driver <= diameter of
follower. Note.—The number of teeth may be taken instead of
diameter of wheel.

To find the diameter of a driving wheel or following whee!
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or disc.—Diameter of driver = revolutions per minute of fol-
lower x diameter of follower -~ revolutions per minute of driver;
diameter of follower = revolutions per minute of driver x
diameter of driver < revolutions per minute of follower.

T'o find the velocity ratio in a train of wheels.—Multiply to-
gether the number of teeth in cach driving wheel, multiply to-
gcther the number of teeth in cach follower; the first pruduct
will be the number of revolutions the first driver makes, while
the second product is cqual to the number of revolutions the
last follower makes in the same time.~From Rules and Defini-
tions by Wallace Bently, A.l.Mech.E, :

LONG BURNING ENCLOSED ARC LAMPS.*

BY WM. A, TURBAYNE, HAMILTON.

The major factor of expense coupled with the operation
and maintenance of arc lamps arose from renewing the carbons,
which, in the sizes adopted in practice, had a life of some seven
or cight hours only. As the all-night lighting of strects de-
manded that lamps should be capable of giving an uninterrupted
service of from twelve to fourteen hours' burning, various means
were devised whereby this period could be covered by a single
trimming of carbons. Innumerable types of lamps were designed
with this end in view, but there remained to be adopted as
standards the double carbon lamp, which burned two successive
paire of cight hour carbons and, as an alternative, the single
carlion lamp fitted with circular or elliptical carbons of sufficient
crass section to insure a life of fourteen or sixteen hours, Aside
from the matter of trimming, however, thie carbons themselves
were a source of heavy expense, and early endeavors were made
to perfect some means whereby their life could be materally
prolonged without at the same time incurring a sacrifice of the
light. It was clearly understood that the rapid wasting away
of the carbons was caused mainly by their combustion n: the
open air, and it naturally occurred that if the are could be mam-
tained in a transparent chamber, from which the oxygen ot the
air had been excluded, that this combustion would cease and
that then the only waste would be that duc to vaponization. Ex-
periments along these lines weare conducted and the results
would undoubtedi, havc been encouraging had 1t not been
chiefly for the fac: that, in burming 1n an enclosing chamber,
such a deposit soon accumulated on 1ts inner surface as to seri-
ously obscure the light and thus render the arrangement un-
practical and, thercfore, as these attempts to increase carbon life
proved futile, fourteen or sixtcen hours per trim was, until very
recently, accepted as the burning period of an arc lamp. The
great demand within the last cight or ten years for intertor arc
lamps operating from incandescent lighting circuits was met by
a marked improvement in carbon manufacture, until finally a
practically pure article was obtainable, the advent of which
made possible the maintenance of an arc in an enclosing cham-
Ler and allowed of the development of the long burning lamp as
we have it to-day in which a carbon in size equal to the cight-
hour carbons of open arc lamps has a life of one hundred and
fifty hours or more.

This longevity is effected by preventing combustion by a
removal of the oxygen from the space immediately surrounding
the arc, the oxygen not being literally removed by exhaustion,
but rather by a process of chemical conversion wrought by the
action of the arc itself. The carbons are surrounded by a glass
globe of small arca, closed at the base and only sufficiently open
at the top to allow of a free passage of the upper carbon. On
the formatidn of an arc the air contamed withmn thus globe 13
heated and rarified, the surplus finding an outlet through the
upper opening, the remaining oxygen 1s reduced by combustion
with the carbon to carbon monoxide (C.O.), a gas which 1s
scemewhat lighter than air, having a speafic gravity of .69, and
although combustible will not support combustion. Tlus, to-
gether with the nitrogen which s hberated, completely fills the
chamber and prevents further combustion of the carben, al-
thceugh a small amount of air diffuses through the upper open-
ing—a condition essential to satisfactory operation, as otherwise
the vaporized carbon would condense and appear as a sonty
deposit on the inner surface of the globe. while as it 1s, the
oxygen of the entering air unites with this vapor and forms a
gas. A slight deposit of silicon accumulates, which, however.

*From a paper read before the Canadian Electrical As<oci .tion.
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doues not scriously absorh the hght, and which may bLe readily
wiped off during trimming.

As a result of the absence of oxygen in the enclosing globe
the ends of the carbons do not become tapered by burmng but
remrain flat and blunt, and the device could not be adapted suc-
cessfully to the existing lamps i use, wiich maintamn a potential
difference of some 45 volts across the are, as, in the small separa-
tion of onec-cighth inch or under conscquent upon this voltage,
tou much of the light would be intercepted by the lower carbon.
1t was thercfore imperative, n order to obtain proper distribu-
tion, that the carbons be more widely separated, and it was
found that in the cnclosure an arc of approximately }4-inch in
length could be nnintained with an E.M.F. of some 75 or 8o
volts. Meanwhile it is nccessary that the current cmployed
sheuld not exceed 6% or 7 amperes, for obvious reasons asso-
ciated with the cleanly burning of these lamps for long periods.
and in order further thar the watts expended may correspond
with those expended in an open arc lamp of like rating. While
a so-called 2,000 c.p. lamp of the latter type operates with a
curient of 10 amperes at an E.M.F. of 45 volts or 450 watts, an
enclosed lamp of like rating may operate at 6.5 amperes and 70
volts, or at 5.5 umperes and 82 volts, the higher E.M.F. and
reduced current resulting within certain limits in better opera-
tion. Enclosed arc lamps in general require special features in
the feed mechanism, although the governing principles are iden-
tical with those obtaining in the open lamps. As it is necessary
to separate the carbons from 34 or % inch it is usual to have
the magnets act directly on the upper carbon without the inter-
vention of levers, and this calls for a long range magnet of con-
siderable power. In order also to obtain good regulation
it is desirable that the moving armature be of con-
siderable weight, as compared with the weight of the carbon to
be lifted, as therefore decrease in weight of the carbon is not
accompanied by an appreciable lengthening of the arc.  Enclosed
lamps will operate cfliciently in series on direct constant current
circuits employing currents not greater than 6.8 amperes, and on
alternating current circuits in conjunction with constant current
transformers. In these instances the lamps must be of the differ
catial or shunt feed type, and must be further provided with
short-circuiting cut-outs such as are found in the well-known
open series lamps. A similar type of lamp is required for oper-
ating in serics multiple on street railway and power circuits,
but in place of the short-circuiting cut-out a device for shunting
a resistance, equalling that of the arc, across the terminals is
used in order that if one or more lamps cut-out or proved
defective the current traversing the remainder would not rise.
It is neccessary also that a steadying resistance be placea in
series with each group of such lamps,

Enclosed lamps for operating in parallel on direct and alte:-
nating current incandescent lighting circuits require a very
simple feed miechanism and contain necither shunt magnets nor
cut-outs. For adjusting the carbon a single magnet only is rc-
quired connected in series with the arc. Such a magnet respond.
to variations in the current strength and tends to maintaiu this
factor constant irrespective of variation in terminal voltage, but
as this latter is a constant factor the magnet therefore in kecp-
ing the current factor constant must likewise keep the arc re-
sistance and length constant also. A retarding device such as
a dash pot is required in these lamps to allow of a gradual
separation of the carbons, alternating lamps cspecially demand-
ing a comparatively slow scparation. As direct current lamps
usually operate on circuits of 110 volts it is necessary to inter-
pose a resistance in order to reduce this to about 8o wvolts as
required across the arce, and, while this resistance wastes energy.
yet it is necessary to the successful operation of the lamps. The
alternating lamps are more fortunate in this respect inasmuch as
a reactance coil may be placed in series with the arc which will
rcduce the voltage to that required across the arc with but little
waste of energy. They may also be operated direct from trans-
formers delivering the nccessary are voltage, or from economy
coils, or auto-converters.

A type of lamp which represents simplicity in the extreme 1s
that in which the separation and fceding of the carbon is cffected
by the expansion and contraction of a strip of metal interposed
in the path of the current. Such a device, while not satisfactory
when used in conjunction with open arc lamps, appears to be
excellently adapted to parailel burning enclosed lamps, in which
the arc is protected from draughts of air, and which feeds only



at Jong intervals, For this particular purpose, as compared
with clectro-magnetic feeds, the advanmages all appear to be with
the thermal feed. Such lamps strike their are  quietly and
elowly without being necessarily retarded in their action by dash-
pots, their feed is positive, and slight frictions in the moving
parts introduce no noticeable error; they may be operated at will
on dircct currents, or on alternating currents of ¢ither of the
standard frequencies.  On alternating currents the power factor
of & load of these lamps would be high as compared with a
load of lamps having large magaet coils and cores, and in the
wmatter of maintenance there appears to be nothing about such
a lamp to suggest repairs, although the replacing of an ocea-
sional regulating strip would be much cheaper than the renew-
ing of magnets,

Aside from the economies of enclosed Jamps resulting trom
the increased life of the carbons they possess other advantages
peculiar to themselves. As a result of the absolute enclosure
ey burn quictly, being free from hissing or flaming even
though not accurately adjusted, and, as it is impossible for
sparks to make their exit, all possible fire risk is climinated, 2
icature which meets with the unanimous endorsation of the
loards of Fire Underwriters generally, By virtue of the long
are which is maintained more perfect distribution of the light
over large areas is obtained than is possible with open arc lamps
Direct current famps of the latter type exert their greatest ilhume
wisting effect at an angle of about 45 degrees from the vertical
so that a very intense light is noticeable within a radius slightly
exceeding the height of the lamps from the ground, while be-
vond this the illumination rapidly falls away. Enclosed lamps
on the other hand spread their rays more horizontally, their
angic of maximum intensity being about 73 degrees, and as a
result the light is more regularly diffused over a large area and
docs not assume the form of concentric zones of rapidly dimin-
ishing intensity.  The economy in maintenance however, affords
the most striking example of the advantages of enclosed lamps
over the open and the gain will be clearly noted by a compari-
son of the two systems. As an example we may compare the
muintenance costs of 430 watt open and enclosed alternating
current lamps operating 10 hours per day per year of 305 days.
assunung for the former a hie of 14 hours per trim of carbous
casting $36 per 1.000, while for the latter a hic of 8o hours per
trom of carbons costing $30 per 1.000. In tlus comparison the
tuatter of interest and depreciation allowance may be dismissed
on the assumption that it will be similar in cach case and thus
there remains to be caleulated the cost of carbons and trimmung.

As the open lamp requires two new carbons per trim it will
in 2 year therefore, on the above basis of 10-hour runs per day.
require some 261 pairs of carbons, costing $18.80; on the other
hand the enclosed lamp requires but one new carbon per trim
and in a year will consume but 46 carbons, costing $1.38. so
that an annual saving of $17 42 per lamp is cffected by the
nee nf the enclnced lamps The cost of trimming waill drpend
Lowelh upon Tocal canditiane, but we may assume that one man
at §2 per day can trnum one hundred open lamps, or one-hali as
many enclosed lamps, which will make the cost per trim, there-
fore. 2 cents and 4 cents respectively.  On the 10-hour basis the
trimming. therefore, will cost approximately $3.62 per open
Tamp per year, as against $1.84 per enclosed lamp per year, re-
sviting in a further annual saving in favor of the enclosed lamp
of 33.78, making the total saving $21.17. With direct current
izmps the saving will be in like ratio, allowances for differences
in the life and cost of carbons being necessarily taken into con-
sideration. but whether direct or alternating the advantages of

. the enclosed lamp are so apparent that before a great period
clupses not only will they largely supplant the open arcs, but
they will further enter the arena in competition with large in-
candescent lamps and regenerative gas lamps,

STEAM POWER FOR AUTOMNOBILES.

For some years Sir David Salomons and other experiment-
crs and engincers in Britain have been vaunting the praises of
steam as a motive power for autocars, arguing for it as the ideal
power on account of its expansivencss or range. and hence
leing superior to the gasolene engines, whose limits are but
too well known. and resembling electricity minus the difficulty
of re-chargine batteries. The Serpollet hoiler gave Sir David
snd his friends good ground for argument, and as a matter of
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fact steam is being pushed to the front in Britain, especially {or
heavy traction.  The Americans have done much better with
steam automobiles than cither British or French inventors—the
latter having given chief attention to gasolene, or “upetrol,” as
it is called. Some rather sudden and surprising developments
in steam autocars have been made in New England. It is to
be noted that the Western and Middle States of the Union have
as yet produced no steam antocar.  ‘The reason stated by ex-
perts is that nowhere in the United States except in New Eng-
land can the extremely fine work be had that is required »n
stcam vehicles,  Every engincer will understand that a g-wheel
two-passenger carriage, whose total weight capty does not ex-
ceud 400 1bs., the boiler shell being only 1y inches diameter by
13 inches high, and yet containing 306 tubes, requires exact ad-
justment and minute mechanism that would drive the ordinary
machine shop foreman crazy. Yet the Stanley brothers had no
difficulty in getting such work done in a tush, so that their first
cartiage was completed within six months, New England now
beasts three prominent steam carriage makers—\Whitney of East
Lioston, Stanley Brothers, the famous dry-plate makers of Now-
ton, Mass.,, and the Overman \Wheel Co. of Chicopee Falls,
Mass.

At the motor vehicle contest in Boston in November last.
the performance of the steam carriages astonished the crowd of
2,000 persons, for steam power done up in such compact form
was decidedly novel. On a 3-lap cycle track the Whitney wagou,
weighing 1,000 lbs., made a 2-mile run in §.402-3, while the
Stanley wagon, weighing 400 1bs., finished the mile in 2.1,
Whitney says he has often made a straight-away mile inside of
2 minutes,

The hill climbing contest gave the hardest test. A plank
track 83 feet long was laid level for the first 10 fect, and the bal-
ance in sections of 10 feet, cach scction raised 35 degrees higher
than the preceding. the final angle being 35 degrees. This
made a constantly increasing up-hill angle of track. which is

STANLEY STEAM CARRIAGE,

vastly difficult. Some scemingly powerful cycle riders tried it
with-a flying start, but couid not go much above half way up.
Whitney with 1235 Ibs, of steam ran up the grade beyond his
brake control, and had to be caught by men standing on the
incline, and steadied down to where his carriage could take care
of itsclf. Stanley took the hill, running up to the top, and
bumping the cross-bar at the end, from a standing start at the
bottom of the incline, no headway run on the level being made.
Swanley had probably 150 1bs. boiler pressure for this hill effort.
It looked as though Stanley was going to come down with a
rush, but after some hurried scrambling the wagon was seen to
be under control. The Stanley engines were not made to re-
verse, but the reversing feature has heen added since this test.

The following particulars in regard to the power and gear
of the Stanley steam wagon, given by Hugh Dolmar in The
Cycle Age, will be of interest to steam engincers: “ Boiler shell,
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copper, 14 inch diameter by 13 inch high; No. 20 B. & S.
sheet metal gauge in thickness; 306 tubes, copper, %-inch
diameter, 13 inches long, No. 20 B. & S.; fuel, gasolene; cylin-
ders, a pair of simple engines, 2%-inch bore by 3%-inch stroke,
piain eccentric valve motion, plain slide valves, no link, fixed
cut-off at about 9-16 stroke. The speed reduction from the
engine shaft to the compensating gear box is 2% to 7, 12 tooth
sprocket on engine shaft, and Baldwin separable chain to a 32
tooth sprocket on the gear box. Driving wheels, 28 inch
diameter, with suspension, laminated wood rims and z-inch
Hartford single tube tires. Running a mile in 2.11, the engines
made 720 by 2%, or 1,800 revolutions, and the number ot ex-
haust was 7,200. The engines made a liftle under 837 turns per
minute. The boiler pressure was probably about 140 Ibs., and
as all the connections are very direct and short, it seems that
the mean effective pressure on the pistons should be little
short of 80 lbs. However, the combined piston area .is 9.8
square inches, and the piston travel was 487 feet per mm}tte.
geing something like 11 h.p. nominal. This seems incredible
for a boiler of the dimensions given, and it seems therefore
probable that the mean effective pressure must have been bzlow
the 80 lbs. assumed.” )

In speaking of the conduct of the Stanley wagon during the
exhibition mile run, Mr. Dolnar states that there was a perfect
absence of odor, ease and celerity of movement, and almost
total silence. At Stanley’s top speed the connecting rods and
cranks were invisible, and the noise of the exhaust was an
agreeable hum, almost a musical note, there being 3.348 puffs
per minute. The exhaust steam spread out in a thin gray veil,
and extended about six feet in rear of the wagon. Stanley and
Whitney had practically the same boiler, and the only practicai
difference between them was that Stanley had a perfect burner
under his boiler, while Whitney’s was by no means so good.

The Victor Automobile—the name of the steam carriage

built steam wagons before them, but they did not adopt Whit-
ney’s boiler construction, but originated an entirely new form
of boiler shell, which makes the tube expansion and shell ex-
pansion always the same, and hence makes such a thing as a
leaky tube unknown in their boilers. They also originated a
gasolene burner for firing this boiler, which uses no forced
draught or air pressure, and produces a silent fire without any
of that roaring which had hitherto marked all -oil-burning
steam generators of rapid action.

There is just one bit of data that is lacking in the various
accounts of the exploits of steam wagons which we have read,
that is, the clogging of the tubes with lime deposit. If “scale”
proves such a detriment to ordinary steam boilers, what may be
expected of a muititude of minute tubes when limestone water is
taken from the wayside pump, or dipped from the side-road
ditch ? How long would a traveler be safe from explosion if

his runs should be made in a locality such as Guelph or Lime-
house ?

THE PROPER EFFICIENCY OF INCANDESCENT LAMPS
FOR CENTRAL STATIONS, INCLUDING A DE-
SCRIPTION OF THE NERNST LAMP.*

BY E. E. CARY, ST. CATHARINES.

Few questions in the field of electric lighting are of greater
importance to central station managers than that of the efficiency
of incandescent lamps, and few questions seem so thoroughly
misunderstood, and yet the fault is not entirely with the central
station. In the first place, only the larger companies will invest
in the necessary apparatus, and surprisingly few of these will
purchase enough apparatus to determine the efficiency of their
lamps. The initial outlay, including photometers and instru-
ments, will more than pay for itself in the first year. In the
absence of the proper outfit, the managers have to depend upon
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just put on the market by the Overman Wheel Company—is
introduced as marking a new era in the use of steam, * pre-
eminently the power to use on automobiles,” The makers
claim they * have solved the problems which heretofore pre-
vented the use of steam in the hands of the general public. With
a Victor Automobile,” they say, it is possible to go for 23
miles and do absolutely nothing except to put the power on by
opening the throttle and to steer.” The height of water in the
boiler and the pressure on the fuel tank are maintiined auto-
matically, and guaranteed not to vary beyond an inch of water
or a pound of pressure. The wagon to seat two persons has

0 4 h.p., and is geared according to the hill-climbing or speeding

necessities of the purchaser.

A curious feature of the development of the steam carriage
in the United States is that the Stanley Brothers are neither ot
them engineers, and neither of them is to-day familiar with the
ordinary details of steam engine construction; yet they have
preduced what Mr, Dolnar—an engineer of forty years’ experi-
ence—regards as the closest approach to a practicable mechan-
ically-propelled road wagon yet shown. They are men of uniqte
personality, accepting nothing as authoritative, except the result
of their own independent investigation and researches, and are
utterly scornful of all practice and precedent. Whitney had

the statements of manufacturers or more often upon those of
their representatives, and what is the result ? Dissatisfaction.
One maker will supply lamps guaranteeing them to be of a
stated efficiency, and these lamps will give satisfaction. Should
the next order be placed with another company and the same
efficiency guaranteed, chances are strongly in favor of the sccond
censignment not giving satisfaction, assuming the specifications
cali for efficient lamps. Both lots of lamps may consume the
same current at the stated voltage and in reality be intrinsically
equal, yet one will be thought well of and the other condemned.
A situation such as this, upon the face of it, seems incredible,
yet such is the daily experience of every lamp manufacturer
uutil by long and often costly experience he becomes thoroughly

acquainted with the actual state of affairs upon the lines of all
his customers.

For many years generators, and later transformers, have
been rated in light capacity upon the basis of fifty watt lamps.
It has been unfortunate that 3.1 watt lamps have become such a
household term, as their use has often proven very costly to
cempanies before experience made them alter first ideas. Every-
one will probably agree that it is desirable to use the most
efficient lamps possible, consistent with fair life where current

*A Paper read before the Canadian Electrical Association.
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is supplied upon the meter basis, Two questions immediately
arise; what should be considered fair life, and at what efficicncy
under conditions existing upon the lines can this life he most
cconomically obtained. Every lamp maker, however worthy of
the name, has on record the results of many tests showing the
average life to be expected of lamps of different cfliciencies when
operated at norwmat or at voltages other than normal,  Below in
table 1 will be found the efticiency and average life of lamps at
various voltages. Though these results are in one sense ap-
preximate only, yet they are the average results of many tests.
Beiore discussing the table, it is well to state that the efficiency
of an incandescent lamp is generally given in watts per candle.
A lamp radiating sixteen candles when operating at fifty volts,
and one ampere of current, consumes fifty watts, and has there-
fors an cfficiency of 3.1 watt per candle. When lamps are tested
for cfticicncy, one gricvous error is generally made. The voltage
is taken carcfully as labelled on the lamp instead of being taken
at the point of the lincs where the lamp will be used. For ex-
ample any lamp, whatever its normal efficiency may be, can,
and often is operated at a much higher efficiency. For instance
a four watt lamp is oiten burned at three watts, and a three and
a hali watt oftan burns at two and a half watts. This is simply
to show that when a manager talks of using more efficient
lamps, he may be operating at that very time, lamps at a higher
cficiency than he cosntemplates using.

If a station is using 3.3 watt lamips and had absolutely
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marked on the labels. This is one sense self protection, which
the manufacturer is forced to do if he wishes to retain the
trade which is often at such a distance that he caunot afford to
investigate personally.

Most lamps imported from the United States to-day arc
much higher in voltage than indicated on the label. Yer che
central station, if it has not due regard for the light cmitted,
will be pleased with the lamps, as they may last almost in-
dehinitely. The most welcome information a manufacturer can
receive is to the cffect that a central station does not wish a
lamp to last forever, so to speak. Consider for a moment how
small the expense of the renewal item is under normal condi-
tions. Assuming only 600 hours average life at the low average
meter rate, 6-10 cents per lamp hour, the income is 3.60. Good
lamps can be purchased for 20c. cach or less than 6 per cent.
of the income. \When lights are furnished upon the flat rate
basis, and the renewals are paid for by the consumer, highly
cflicient lamps are not desirable.

When central stations will determine intelligently the proper
efliciencies of lamps which they should use, and take means to
hold manufacturers to their specifications, then their lamp re-
newal account will considerably decrease and the legitimate
larap maker prosper proportionately. Below is given another
table of current in amperes taken by lamps at various voltages
and candle powers at different cfficiencies, which may be found
useful for reference:
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sicady voltage, an average life of 900 hours could be expected.
1i the voltage, however, is 2 per cent. high, this life is reduced
to 700 hours, and the cfficiency incrcased to 3.27 watts. Ii
however, the voltage is 4 per cent. high the liic is reduced to
330 hours. and the cfficiency increased to 3.05 watts. Though
the candle power is increased, the total watts consumed is not
proportional and the station suffers doubly in conscquence.
Four per cent. increase in voltage of a sixtcen candle power
lamp increases the light emitted about 20 per cent. This table
will probably impress on central station managers how vitally
imporiant it is to know the voltage at which their lamps arc
operating upon dificrent portions of their lines. Unless the
repulation throughout the system is unusually uniform, it is
mcest profitable to have the entire system divided into sections
or zones. and order lamps of diffcrent cfficiencics adapted to give
the life scutled upon as desirable. If the fluctuations are com-
paratively the samc in the different zones, then the same
cfiiciency can be uscd, only the lamps should vary in voltage.
the voltage to be used to be the same in cach zone. The man-
ager immediately states that this causes too much confusion.
ctc., yet it is good husiness, and is a no nore coniusing problem
than many others in manuiactunng. When a mcthod like this
is carried out, very black lamps would disappear, average liie be
greatly increased and customers would be much better pleased.
Takc a customer upon your lines where the voltage is 4 to 6
per cent. high, not 0 speak of 20 per cent as is oiten found.
and when vou replace burned out Iamps what is the result: the
new lamps may cmit from twenty to thirty-two candles and the
old lamps cight to ten,  Naturally the customner complaing that
the old lamps arc warthlcss, and to keep peace. you replace these
alsn and he starts with practically all new lamps. the saumne
troubic to be gone through with later on.  In the meantime you
arc apt to write the manufacturer that his lamps are blackening
Ladly and rcturn these specimens as fair samples. Troubles
arising from causcs similar to this have forced manufacturers
oftentimes. who cannot or will not investigate the trouble, to
scnd out their lamps uniformly of a higher voltage than is

CURRENT IN AMPERES TAKEN BY LAMPS IN VARIOUS VOLTAGES
AND CANDLE POWERS.,
3.1 Watts per Candle.
Candle 50 33 So 95 100 105 110 120 220
power. volts. volts. volts. volts. volts. volis. volts, volts, voits.

8 .30 43 .31 .26 .25 .24 .23 .21 BE
16 1.0 9 62 32 .50 97 .45 41 .23
23 1.6 1.4 97 82 78 74 .0 65 .33
a2 20 18 1.3 11 9 99 90 83 435
30 31 28 20 1.7 16 153 1.4 13 77!

3.3 Watts per Candle.
Candle 350 35 S0 95 100 105 110 120 220
power. volts. volts. volts. volts. volts. volts. volts. volts. volts.
S 36 .31 .33 .30 .28 27 26 .2 13

16 1.1 1.0 0 .39 .56 .54 .31 47 .20
23 18 1.6 11 92 8 8 8 .73 .33
32 23 20 14 L2 1.4 LI 1O 04 .31
30 33 32 22 19 18 17 1.6 15 So

4 Watts per Candle.
Candle 30 33 & 95 100 105 110 120 220
power. volts. voits. volts. volts. volts. volts. volts. volts. volts.
8 O3 38 g0 .34 .32 .31 .20 .27 .15
1h 1.3 1.2 So 685 64 O 58 33 .29
25 20 18 13 11 10 95 01 .84 .43('
a2 26 23 16 14 1.3 13 1.2 L1 38°
30 40 37 23 21 20 1.9 1.8 17 01
Before describing the Nernst lamp I will say in reference to
220 volt lamps that great progress has been made in their wan-
facture during the past year or two. but that little further is
necessary in making them morce cfficient before they will be on
a par with 110 volt lamps. In addition to this, plants must be
installed calling for a range of 220 to 240 volts before the cost
of the lamps can be brought to ite proper level by the
manuiacturer,
During the past year vague rumors have occasionally been
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wafted across the water of the discovery of a new light, al-
though details of the discovery were catirely lacking until Mr.
Swinburne delivered his now famous lecture hefore the Socicty
oi Arts in London, February 8th. I will quote from this lecture
a few descriptive remarks and then give some criticisms of the
Jamp from other sources. Mr. Swinburne in speaking of
Nernst’s discovery says: “ Nernst’s, like most great inventions,
is exceedingly simple as soon as it is understood. The efficiency
of an incandescent body, as far as radiation goes, depends
simply on temperature of the filament only, providing-there is
no ioss by convection., ‘The carbon will not stand a sufficiently
high temperature. Nernst therefore chose a material chat
would stand higher temperature than carbon, and his material
has the incidental advantage, that its specific resistance is so
high, that strong rods can be used for high pressure instead of
thin filaments. Nernst takes Iughly refractory oxides as his
material. Tt does not seem promising, because such oxides are
notoriously good insulators. But such insulators are clectro-
Iytes when hot; Nernst thercfore, heats the rod to make them
conduct, and then heats them clectrically, preserving a tempera-
ture which is within the limits that the material can bear with-
out softening. * * * The material is worked up into little
white rods. Each rod is mounted on two platinum wires, a lit-
tle paste made of refractory oxides being applied to the joints.
The little rod with its two wires, is then mounted in holder
which fits ordinary clectric light fittings. As the rods fall in
resistance as the temperature increases, after the manner of
clectrolytes, an increase of current produces a decrease of re-
sistance. This tends to give some instability in running in
parallel on supply circuits. This instability is corrected, as in
an arc lamp which has analogous properties due to a different
cause by a series resistance. The Nernst rod has thercfore a
resistance in series. This is made up of exceedingly fine wire.
and for ordinary circuits amounts to 10 or 12 per cent. of the
whole resistance of the lamp. The consumption, including the
resistance is 1.5 watts per candle for large lamps, and 1.6 for
small lights of low pressures. In small or low pressure lamps
the loss of heat at the ends is larger in proportion. Such a
lamp as I have described will not light up of itself, for the rod
is an insulator when cold. The simplest way to start it is to
warm it with a match, or better with a small spirit lamp. Such
a lamp as this is not only very cheap as regards first cost, but
cconomical in running. The life of rods, running at an
cfliciency of two-thirds of a candle per watt, including the re-
sistance, is already more than 500 hours in good specimens. If
the Nernst lamp advances as much in the first years of its ex-
istence as the carbon Jamp did between 1830 and 1882, it will
soon be made so well that the rods will last a lifetime. When
the rod is worn out, a new rod with its little mounts is all that
is replaced. The whole lamp is not thrown away at all. The
small lamps and the lamps of medium size 2re in practice
started by a heating resistance. This is arranged close to the
rod, and in shunt to it. As soon as the rod is hot cnough to
conduct, its current works a tiny cut-out in the resistance cir-
cuit. In large lamps the heating system is a little more ¢lab-
orate. as the resistance arrangement is arranged as a sust of
hood which covers the rod. As soon as the rod conducts, not
only is the resistance circuit broken, but the clectro-magnect
lifts the little hood clear off the rod. In all these forms, the
rod and its mounting are replaceable without interfering with the
rest of the lamp.”

The above extracts give a very clear idea of the Nernst
lamp, as first described to the public by those interested in pro-
meting a large company for its cxploitation. There are how-
cver serious practical difficultics involved in the practical opera-
tion of these lamps at the present time. Assuming however for
the sake of argument that the Nernst lamps can be operated suc-
cessiully in practice, the relative cost of this operation com-
pared to arc and incandescent Jamps is what chicfly interests the
central station manager. The English Electrical Review
recently published an articls by John I. Hall upon “ The Nernst
Lamp vs. The Arc and Incandcscence Lamps.” I quote for
your information a part of this article, giving comparisons in
cost between the Nernst and arc lamps. Thesc are the only
fixures that have been recently published. After speaking of
various methods of lighting, Mr. Hall writes: “ But at present
the position of the various illuminants may be summed up as
follows. 1. The Welsbach system is an advance over the

ordinary method of lighting by gas. 2. The enclosed arc lamp
is an advance over the open arc. 3. The Nernst system is an
advance in incandescent lighting. The electric lamps are placed
in the order they will occupy in regard to cost of maintenance,
for as the Nernst lamp supersedes the enclosed carbon lamp, so
does the arc lamp supersede the Nernst lamp.” J. Swinburne,
in the prospectus of the Nernst Electric Light, Limited, states
that: ‘It will, I believe, oust the arc lamp in nearly all cases.”
On cxamination it will be found that it will not oust one arc
lamp at present in use, as the following particulars will show:

The Nerast Jamp is said to give 1 c.p. for an expenditure of
1.5 watts. The arc lamp (2,000 n.c.p.) absorbs 500 watts and
actually gives 1,200 c.p. The Nernst 'smp to give 1,200 c.p., will
require an expenditure of 1,800 watte, or 3.6 times more energy
than the arc lamp; 1,800 watts = 1.2 kilowatts per hour, which
wlil cost to the consumer 3.6d. per kav, per hour. The arc lamp
absorbs 0.5 k.w. per hour, and this at 2d. per unit equals 1.5d.
These figures are for public lighting; for private consumers the
cost is, of course, increased. Allow a liberal amount for carbons,
trimming and cleaning, ctc., say, 0.5d. per hour, then there is
1.5 4 0.5 = 2d. per hour as the cost of the arc lamp agzinst
3.6d. as the cost of the Nernst lamp. The figures given above
are for the open arc lamp, but for the enclosed arc lamp the cost
would be about 1.6d. against 3.6d. for the Nerast lamp. In other
words, instecad of our corporations running their street arc
lamps for, say £18 per annum per lamp, they will, by adopting
the Nernst lamp, run them at £64, or spend £46 more per
lamp.

It will thercfore be considerable time before the municipal
clectrical engineer is found who will be ready and willing to
come forward and suggest the ousting of the arc by the Nernst
lamp. The Nernst Electric Light! Limited, prospectus further
states that “ there is no difficulty in running in parallel on 1,000-
volt circuits without transformers.” It will be of some interest
10 the clectric light engincers to find the 1,000-volt circuits
without transformers amongst the clectric lighting stations.
However, the merits of the 1,000-volt lamps can be considered
as against the are lamps. Suppose the advantages of the
Nernst lamps are considered running in parallel on 1,000-volt
mains. Is there any economy in conductoss to be -seccured under
these circumstances ? Take a scction of, say. 20 arc lamps, with
wransformers, running in parallel and controlled from a sub-
station. The current szgusred will be

20 X 500 watts

=5 amperes primary current.
2,000 volts
For 20 Nernst lamps the current will be
20 x 1,800

= 36 amperes primary current.
1,000

Thus it will be seen that, taking the most favorable condi-
tions set down by the prospectus of the company for the Nernst
Jamp to compete with the arc lamp, a cable of seven (7) times
the scctional arca will be required, in addition to the trans-
former, for them to run on cxisting installations where the
E.AMLF. is 2,000 volts. The cost of the lamp cases and posts
now remains to be considered. It may be taken that the lamp-
posts will cost about the same in both cases. The arc lamp
complete, with hidod and globe, costs, say, £6, and the Nernst
lump £1. This appears to be a fair price, allowing for promo-
tion anticipations without actual figures as to cost. The first
cost, and maintenance for 12 months, may now be considered,
voltagc 2,000 lamps in parallel:

Arc lamp and transformer, say...... .......... ceeenee e £12
Say cost of cables ........... veeecen teeceeeeae veeeaen .. 3
Maintenance for twelve months «.oveeviennnnnns neerees. I8
Total COSt «vcvvrerrareanrenonassaseenasnonans veeee £33
Nernst lamp and part cost of transformer situate in sub-
chamber (voltage 2,000 10 1.000) . eeeereerennnns e £ 3
Cost Of CablES vevevrcnerenaranasosnaessanssancassansanas 2
Maintenance for twelve months .oivvvviiaiiana s veeee. B4
TOAl COSE «eevnren vevevennncccssanseoscsasansanss 283

There are other considerations of cost, such as conduits,
depreciation and interest on capital outlay. which the electrical
engincer will observe are not in favor of the Nernst lamp, and
so they arc, in kindness, omitted. To summarize the forcgoing
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particulars, it is pretty plainly to be seen that the rosy and light-
hearted view taken by the Nernst Company as to ousting the
arc lamp will need some slight wmodification, ¢specially on the
score of first cost and economy. Unfortunately for the new-
comer there are such things as cables to be taken into account
and maintenance.

So, then, the manufacturers of open and enclosed arc lamps
are not yet to put up the shutters, stop the machinery, and dis-
charge the workmen; but it is not so pleasant an outlook to the
carbon lamp manufacturer unless he commences to make the
Nernst type of lamp (under license, of course) or improve the
carbon lamp, as will appeer later on.  But there are other con-
siderations to be taken into account where the advent of the
Nernst lamp will be most beneficial, and where it will be ap-
preciated, as we shall have for street lighting two illuminants
to choose from, and where one is not applicable the other will
be most serviceable. It may be considered that for lighting
large arcas such as squares, public markets, cte., and main
streets and roads, the arc lamp will not be superseded, but for
the lighting of narrow strects, public halls, ete., the Nernst
lamp will be 2 most valuable acquisition, on account of the in-
creased cconomy in running. In all the circumstances it must
be considered that the lamp is automatic in its action, as the
maich-assisted lamp is out of question in 1899, excepting. of
course. 1o the promoters. The engincer and manager of one of
the most successful gas works in the country said to me, when
discussing the merits of the Nerast lamp: “ Why. you will be
going back to the old barbarous times of gas lighting if you usc
a match to light your incandescent lamp, and all the advantages
oi the enclosed filament lamp will be dispensed with.”

TRANSFORMER ECONOMY.*

F. H. LEONARD, JR., MONTREAL.
(Continued from last issue).

Central station practice has not yct scttled down to uni-
form methods of installation, but the trend now scems to be
in the dircction of larger transformers with sccondary net-
works preferably on the thin wire system. The general intro-
duction of meter basis of charge, making it possible to safely
ccanect double the rated transformer capacity in lamps to
the secondary network—whereas with the older systems, pro-
viding a separate transformer for cach connection, it was
necessary to provide transformer capacity cqual to the lamps
connected.  With separate transformers of small sizes, neces-
sary for individual supply, the aggregate corc losscs hecome
a serious drain upon the central station. We have frequently
scen banks of small transformers serving a single customer
or group of customers, this condition being brought about by
the gradual growth of demand for light excecding tiie capa-
city of the original transformer installed. a further growth cx-
ceeding the capacity of the second, and so on. In such cases
the substitution of a single large transformer of modern Je-
sign. displacing the small ones, would save its price in less
than a year, if credited at the usual sclling price. with the
amount of current saved. Don't put a modern transformer
of good regulation into a group of antiquated transformers
of poor regulation: if you do you will lose your new trans-
former. which is likely to be unjustly condemned for trying
te improve the regulation of its bad associates. Placed in
such company, the new transformer trics to maintain the good
regulation for which it was designed, while the lazy, old
shirks, with which it is connected, steeped in the vice of bad
regulation. throw their entire load on to the new comer,
which good naturedly carries it all till it can no longer stard
the strain, and literally roasts out and breaks down under the
load. .

In most oi the smaller stations, and in many of the larger
ones, moncy can be saved by remodcling the system of dis-
tribution, and a the same time improving the service by
Iaying out anctwork of sccondary mains, starting first in the
business portion of the town, with the installation of a few
large transformers. reserving the small transformers, which
these replace—ii they are modern and worth keeping—for cx-
tensions in the more remote scctions, where for the time the
secondary nctwork is impractical. It may occur in some cases
the sccondary nctwork will be practical in several different

sections, and these separate sections will, in most cases, gradu-
ally grow together, allowing taps to be made for new customers
at intermediate points. In most cases, where prices are based
on meter rates, such an arrangement can be installed at no
greater first cost than the individual transformer system—the
saving in cost of transformers, on account of their larger size
and less total capacity required, paying for the copper mains.
Such an arrangement always results in more satisfactory ser-
vice to the consumers, at the same time greatly reducing the
leakage current necessary to magnetize the transformers or
supply the waste in core losses.

A few figures may serve to impress the idea more firmly
in your minds. Let us take the case of a station having an
average load, cquivalent to 1,000 lights, most of which aver-
age four hours burning per night, and making due allow-
ance for belting, dynamo, line, transformer and secondary
wiring losses, we will allow that 10 lights are obtained per
1 hp. at full load. In the first case we will suppose an in-
dividual transformer system is installed, using 10 10-light, 10
zo-light, 10 30-light, 5 qo-light, and 4 so-light transformears,
cven with modern transformers these would have an aggregate
core loss of about 1200 waus., If we substitute for this
arrangement 6 150-light transformers, connected with a
secondary main, retaining the 10 small transformers ior
isolated customers so scattered as to make it impractical to
cornect them to the sccondary mains, our core losses will be
reduced to 692 watts, or a saving of 448 watts for every hour
the plant is run, which for twenty-four hours a day would
amount to 3.920 k.w. hours per year, which at 10 cents per
k.w. hour would bs $392, or 6 per cent. on more than $6.500,
a sufficient amount to more than pay for the change, if no
consideration is made of the transformers left on hand. which
would be superseded by the new arrangement. In the case
just mentioned, we have assumed the original arrangement to
be modern transformers. Had we assumed them to be old
types, the saving would have been three or four times that
shown, and would have allowed us to make a good or a better
showing had we only charged 3c. per k.w. hour, which would
he less than the cost of praduction in a station of 1,000 lights
capacity. Some of our friends may argue that these losses
cost them nothing, as they are running on water power, but
we would like to remind them that the capacity in their
generators, water wheels, or whatever prime movers they use,
represent capital invested which add to the fixed charges their
pro rata of interest and depreciation for which it makes no
return, whereas, if the capacity used in overcoming these
losses could be rented at the usual rates, a material difference
in the capacity to pay dividends would be shown.

CENTRAL STATION ACCOUNTING FROM A
BUSINESS STANDPOINT.*

BY P. I{. HART, MONTREAL.

The reasons why a standard system of accounting for cen-
tral stations cught to Le adopted are many and substantial. The
individual owner of a small plant is as much interested in having
accurate knowledge of the condition and details of his business
aud a determinate mcthod of obtaining such condition and de-
tasls, as the manager or directors of a Jarge joint stock cour-
pany. A proper system of accounting should show to the
dircctors, manager, proprictor or other interested party (and
for the sake of brevity I will hercafter refer to such parties as
manager) besides the profits or losses of the business, the cost
of producing what is sold, and shouid demonstrate this cost
in such manner as to enable him 1o lcarn what the product costs
in its various details, and particularly the costs separately oi
generation and distribution.  These being  determined andd
ascertained in the ordinary progress of business and due account
being had of interest on investment and depreciation of plant.
the manager can compare costs and determine where excesses
arise, whether in the generation or distribution. and the
reasons therefor. It should also show promptly and definitely
the condition of affairs of a business at any and for given periods.
which is a decided requisite and absolutely essential to sound
business administration. Tt should be such as to cnable the man-
aper to determine the advisability of soliciting or catering for any
particular line of business that may be ofiered or obtainable and

*Paper read before the Canadian Electrical Association.

*A paper read before the Canadlan Electrical Assoclation,
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indicate the most profitable, and be a guide, preventing indis-
criminate investment in pole line construction, apparatus, ete..
and show at all times the value of the investment for such
purposes as insurance, arbitration, assessment, etc., etc.  With
such information created, compiled and formulated in the
regular progress of the business, the manager will be enabled to
cousider intelligently operating costs and the advantages or dis-
advantages of further investment. I may here call your atten-
tion to somc interesting information which appears in the 14th
annual report of the Board of Gas and Electric Light Commis-
sioners of Massachusetts, Public Documént No. 35. This shows
that out of 38 eclectric light companies operating in that State,
with a total investment of over $17,000,000, five of the com-
panies appear not to have earned expenses, and 32 have not
carned sufficient to warrant the declaration of any dividend;
thus very near 10 per cent. of the electric light companies oper-
ating in that State do not earn expenses, and 37-38. 63 per cent.,
are not carning sufficient 10 make a return to the investors on
their capital. Many of them, no doubt, may have believed they
were doing well until a rigid system of accounting had been
applicd. These commissioners are doing much 1o, standardize
the system of accounting in usc by clectric lighting companics
in that State, and this statistical information is the direct resuit
of a uniforn method adopted by these commissioners in ad-
justing the statements submitted by the various companies, .
A. Foster, who investigated in detail 160 clectric lighting
stations of the United States, for the United States census, in a
work based on the information gathered by him in the taking
of this census and recently published, entitled * Central Station
Rookkeeping,” regrets the lack of system in accounting shown
by the various clectric lighting stations which came under his
notice. and lays particular stress on the necessity of accurate
accounting in central station work, for obvious reasons.

In addition to other recasons for and the advantages of a
standard system of central station accounting, I might say that
in the event of the question of municipal ownership or purchase
arising the manager should have definite knowledge as to the
cost of investment, cost of operating, etc., to compare with
assumed cost of municipal operation. I will now present to you
a system of accounting at present in use. having the objects
abicve outlined in view, the results of which have been highly
satisfactory, and in conncction with it a system of records which
form necessarily a part of a thorough accounting system. In
the presentation I will indicate some of the various hooks an
forms in use. Central station accounting from a business stand-
point should proceed from and be based upon an order systam.
guiding. directing and allotting in advance the distribution oi
expenditure for investment, operation or maintenance and of
revenue to the several distributions or sub-divisions of thosc
gencral items that may be deemed desirable. And here I may
say that such sub-divisions should be as nunerous as the several
details of a business, and when arranged for and determinced
upon beforchand, becomes. in practice, very casy of allotment or
apportionment. A written order should be issued covering each
and every transaction, indicating the character of the-transaction
and the accounting to which the expenditure incurred thercior
is to be charged, or the revenue derived therefrom is to be
credited. This to be determined and declared in the order bafore
the expenditure is made or the revenue derived. Such system
necessarily means that for every debiting entry to an account.
something must be credited and all entries and accounts must
result in a perfect balance, so that double cntry beokkeeping is
absolutely nccessary to the practical working and comprelien-
sion of this system. The system refcrred to hercin, and partially
iflustrated by various forms or blanks. can be readily put into
operation by any company and practically at any time desired.
Under the system described as at present carried out, the ac-
counting is cventually grouped into what niay be designated as
general accounts, which are kept in a general ledger. All the
othier accounts, subordinate to thesc general accounts. and form-
ing what may be designated as the working accounts, and which
lead up to and are finally grouped into general accounts. are
Kept in other or subsidiary ledgers. This subdivision of books
or ledgers is done in this instance simply as a matter of con-
venicnee, because the volume of Lusiness is large and nccessarily
requires 10 be attended to by & number of persons: but the
principle involved would permit carrving all the accounts in onc
sct of books if the volume of business were so small as to make

that desirable. The general accouuts consist of the assets and
liabilities, and may be sub-divided in accordance with the wishes
of the manager—as, for instance, the asset account of merchan-
dise might, if desired, be sub-divided into fuel, line supplics,
station supplies or wiring supplices, etc., such accounts represent-
ing materials on hand for use as required, either for any addi-
tion to coustruction or for operation or maintgnance of plani.
The asset account of plant and construction accgmt may be sub-
divided into station comstruction, lines and poles, real estate,
buildings, etc. The feature of the general accounts is practically
no different from that of any other double entry bookkeeping
system of accounts. The method in which this system nay vary
from ordinary methods of bookkeeping is principally in what
mmay be known as the working accounts, and it is here that the
formulation of the accounting and the determination to which
account work under any given order shall be entered, arises.  In
the forms shown will be noticed the titles of sub-divisions of the
working accounts representing expenditures. They show con-
struction accounts, operating accounts and .maintenance ac-
counts subdivided into the various details, uporr which it has
scemed desirable to accumulate and record inforn.ation.  All
arders issucd involving expenditure recite thercon the account
and sub-account to which the expenditures made thercunder are
to be charged, and all returns of labor, material or expense in-
curred upon such order are reported, quoting the number of
such order (all such orders being numbered serially). Expendi-
tures which are continuous during the entire year, such as, for
instance, labor and material and expenses for the operation and
maintenance of the station, or labor and material required ior
the trimming and inspection of arc lamps and lines, may be
dealt with by orders covering the entire year or parts thercol.
suy monthly, the latter being preferable.  Monthly orders tor
work of this character arc preferable to yearly orders. bzcause
as soon as the expenditure authorized under an order has been
completed, such order is turned in to the office or bookkeeper,
marked as completed, and thereaiter no expenditure can be made
chargeable to that order.

It will be observed that the purposc sought to bz accom-
plished by these orders is the localizing and sub-dividing oi the
expenditures to the particular parts of the work being done
upon which the management deems it necessary to have accumu-
lated any specific information. In the forms submitted, there
are sub-accounts representing different parts oi the operation
within the station, sub-dividing it into boiler room, cagine rootn
and the electrical generating room; similarly it sub-divides the
work outside, the inspection, trimming of lamps, lines, the addi-
tions to the plant, whether within the station or outside, and
aiso secks to scparate the different classes of service. It is, ol
course, important that the rcturns made upon these orders be
in accordance with the instructions contained in the order. Thus,
for instance, an order authorizing the inspection of lines should
not have charged to it or reported against it the coal consumed
snder the boilers, and experience has demonstrated that em-
pioyees very soon become accustomed to reporting and sub-
dividing their work in accordance with the designations of the
orders under which they are acting, so that in practice the aliot-
memt of expenditures for labor, material or other expense be-
comes automatic, with the result that the bookkeeper can indi-
cate at any time the amount expended for any sub-account. By
using subsidiary ledgers for this purpose, arranged similar to
blauk or Form No. 1, which, as will be perccived, is a re-ar-
rangement of the items upon the Form No. 2. and total up
month by month or day by day as they may be recorded therein,
the costs of cach sub-account. Periodically, say monthly, the
totals of these accounts ure transicerred cither to asset accounts
or 1o the debit of the revenue accounts, according to their char-
acter.  The bookkeeper in debiting the returns on these orders
to their various accounts, must make corresponding credit to
certain othier accounts; labor to credit of Iabor account; material
or merchandise to credit of material or merchandise accoums,
sub-divided as it may be; expense to expense account, and the
totals of the credit of these accounts must, of course, balance
with the totals debited to the accounts represented by the orders,
When the labor is paid, the amount paid is debited to the labor
account, thereby checking the accuracy of the pay rolls, which
way be made up cither irom the returns upon the orders or by
independent returns, but all Jabor represented by cither the
independent returns, time sheets or otherwise as may be used.

{Continued on page 110).
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Forms Accompanying Paper on

CENTRAL STATION ACCOUNTING

From a Business Standpoint—By P. H. HART.

SUBSIDIARY LEDGER.

Form No. 1. GENERAIL CONSTRUCTION.

INCANDESCENT INSTALLATION
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Form No. 6.

Montreal,

THE CANADIAN ENGINEER

SR T I T A s T T o —

REQUISITION FORM.

189

On General Manager's Order No

Reguisition No. B

¢

CLasS OF ACCOUNT.

ACCOUNT.

SUB-ACCOUNT.

Recerved by, 9 e Foreman
Delivered by Supt,
D. B. Folio For use in .Dept.
Posted
Original size of Form, S x to Inches.
Form No, 6.
CREDIT.
Requisition No. C
JEOMELEQL oo evrere crevs evvin srvree ccossrssressessrssesssassssnsass 189
On General Manager's Order No.
. }
CLASS OF ACCOUNT, ' ACCOUNT. Sun-AccounT. ‘)

FORueeessnsnroneasones )

I ’
CREDIT cicsureesonees !

' |

|

! i l

: [
Recesved by 189 ' Foreman,
Delivered 8y...uncrisevsiiiseencsvenns Supt.
D. B. Folio For use in... Dept.
Posted,

Ocielnal size of Forin, 8x 10 inches.

Customers’ Record Book Form, INCAINIDESCEINT
For Month Ending June, 1889. ||
Tred. |! . METER READ'Q (W AMPERE HAS. } ) M,
(l:\'(: ‘l!ocho ' NAME. D"c'! Presem 1 C - " | Re:(lta? Total. Follo Date.
o ! | R l b
{ ‘ i ' l '
‘ | i ,
t | | 2N G
Original size of Form, 23% x 18 inches,
Form No. 8. ILIGHTING DEPARTMENT.
Ledger c DiscounT. LiGHTING. D. C. Moror.
Folio, | K- USTOMER. Incand. l)\.C..\!olor Totats. 1ncand. ‘Co.m.Arc. Curzent. ‘ Rental. ‘ Sales.

éﬂginal size of Porm, 20 x 15 inches.
Norte.—The Customer's Record Book Form and Form No. 8 should be recad across the two pages.



THE CANADIAN ENGINEER 109

Form No. 7. Manager’s 2:der Form.

(o7} 1, SR

INCANDESCENT METER CARD. Nave o _
Lxp. PoL..vvuerees CONTRACT NO...0one Datr ADDRESS
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Naue crestbee o ores srerte
Appress Tuis OrpER AUTHORIZES AND DIRECTS THAT
Busingss aerttees ae
REMAKKS .
MzrER No Cap AMPERRES
Gov. Cxrr, PxR CENT. OF ERROR
Circutr No, Vorts.
Lamps installed.
5 8 10 16 32 Tovat
Daze. Omoer | b | e | cr | e | em. I Pl Eq.ro16cr.
i
|
l ‘. SiGNED. GERERAL MANAGER
f | Return this Order as soon as completed, and report labor,
|
| \ material and expenses on following aceounts.
j ! |
Original slze of Form, 8 x 434 inches. ACCLCA:I?N?:S. ACCOUNT. | SUB.ACCOUNT. u be?c:l{
. Origlnal size of Form, 8x 434 Inches,
a {Back of Incandesceat Meter Card),
H 2
H »
H &
@ -
<
Q
N
-
<
-4
To
RerorT Here, Reuarys, Evc.
® e®
£ g2
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]
x
a
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™
S >
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K !
5 \Work COMPLETED, DATE ..
= 3
2 .
- Si1GNED By,

Orlginal size of Form, 8 x 11 inches.

LIGHTING ACCOUNTS.

July, 18889. August, 1899.
METER READ'C IN AMPERE HRS. Fteter 1 ot 258 1] Do, [[HETER READ'G N AMPERE HRS | Steter [ o,
Present. | Consumed. j Rental. Folio, Present. | Consumcd. cntal.
N |
I l ! :
! ! i ' l
' ! !
CASEH REBEBCEIPTS.
CONTAACE AKD SALES. A C. Slozon, RENTAL MISCELLANTOUS. ToTAL

Wicing. Rmbact:‘;ls. Conslfx":;:lion. Current. l Remal, l Sales. A.A. Lamps. ‘Translcrmc:si Poles.

1
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must balance with the accounts credited as abave 16 laboy ac:
connt, and debited to the accounts represented by the various
orders.

In the detail working under these orders through a nunber
oi employees, means of obiaining material and making returns
under and to thesg orders become necessary, and where a large
nwmber of employees are engagad, these necessartly vequire the
adoption of otlier formis or blanks, as, for nstance, the require-
weent of material for the exceution of any order necessitates that
an appl cation be made by the employee needing that materia!
to the store room or storckeeper, where such material s kept
on hand. or through whom it will be purchased it need be. [n
the system deseribed, this becomes what is known as i reguis-
ition, blank No, 6, and in filling out such requisition the vm-
ployvee requiring the material quotes thercon the No. of the
order on which he intends using it.  Similarly in making re
turns oi labor or time, the time ticket or labor return blank
specifies the order No. authorizing such labor.  Blanks or
forms authorizing the return to storeroom of any surplus ma
tevial that may have been taken out on an order. also recite
thercon the order No. to which it is to be credited or upon
which it is returned. In all these returns or reports, besides
quoting the No. of the order, the accounting of such order is
also recited, the object being to prevent the error of charging
a wrong account through a mistake or transposition of the
order numbers, Revenue accounts may also and in the system
herein referred to are sub-divided or classified into various ac
counts of service from which the revenue s obtained, as, for
ingtance, alternating current tncandescent hghung, alternating
current motor service, direct current motor service, arc lighting,
cte., and this subdlvision may be made as minute as desired.

Dealing with a large number of customers, 1t is unportant
that mcans be adopted whereby none shall escape from the
crasp of the bookkeeper or collector.  Therefore no customer
should be connected with the service lines except under an order,
as above described. authorizing such connection and supply of
the service called for. Upon completion of such order, it is
returned to the bookkeeper, with notation thercon that connec-
tion has been made and supply of service begun. Meanwhile.
that is as soon as the order to make connection has been issued.
the contract signed by the customer upon which the order has
bieen issued, is transmitted to the bookkeeper, who immediately
opens in his ledger an account with such customer. On the
rcturn of the completed order, the bookkeeper notes in his
ledger at the custonier's account, the date of starting, which is
also marked upon the contract. The customer’s contract is not
filed or put away or considered as being in operation, until such
votation has been made.  As an additional precaution, when the
account is opened in the ledger, a card similar to Form No. 7
is prepared by the bookkeeper, giving the customer’s name,
address, ledger folio and number oi contract (and all coutracts
arc numbered scrially), character of service, and generally the
main details of the contract and service. This card is filed
according to ledger folio, and accumulates the record upon
which the debit side of the customer’s account in the ledger is
cicated. In cases where meters require to be read, these cards
constitute the guide to the meter readers as to what meters are
t» be read. In sending out accounts to customers for service.
cvery card must be accounted for by an invoice, and the fact of
cuch invoice rendered noted thercon. In other words, the card
is used to make out the invoice against the customer and the
invoice is used to enter the account in the ledger. and cvery
account in the ledger must be represented by an invoice.

The usc of the method of making the entries in the day

book and ledger irom the invoice instead of making the invoice,

from the record book, is to hasten the transmission of accounts
to customers, in order that they may not have any cause of com-
plaint for delay in the opportunity to pay thair accounts. In
practice, the invoices are made out during the month as far as
possible, leaving only the final entry to be made when the
amount of the invoice has been determined, so that it becomes
poessible to transmit a large number of accounts within practi-
cally one day after the meter readings have been taken, The
cards, in fact. constitute the history of the relations of the
customer with the company, and at a glance show the variations
in the use of service, for, as will be perceived, they are made to
cover the year’s transactions. They apply ecqually well for
“fiat "' rate customers as ior meter customers, though they are

for recording meter readings. In the case of nieter customers,
they indicate the variations of use and afford a guide to the
bookkeeper to enquire into the accuracy of the meter reading
reported; any falling off or unusual increase in the use of the
service as indicated by a reading immediately atiracts the atten-
tion of the bookkeeper or billing clerk, thereby causing him to
institute an immediate enquiry into its accuracy. In the case of
*flat ” customers, it declares at ouce the proper amount of the
account to be rendered, by the record of the account previously
rendered.  The debits to customers are credited to the several
sub-divisions of the revenue accounts, that is, the customer may
be using several kinds of service, the amounts for which are
debited to his account, but credited cach to the revenue account
to its individual class of service. This results in determining the
revenue obtained during any period from cach kind of service,
the total of all, of course, representing the entire revenue ob-
tained and offsetting the expenditures made therefor.

Companies having to deal with a large number of customers
and various classes of service, and varying discounts, resulting
fiom special or large consumption, will necessarily require for
the convenience of the cashier, a sccondary or subsidiary cash
book in which can be noted the special discotunts or allowances
made, as well as the cash received for the various classes of
revenue. A form of such cash book is indicated in blank No.
8. This cash book or rather entry book. for the receipt of cash
and discounts, applics only to discounts stiputated in the con-
tract. Other allowances, rebates or credits are made only Ly
authority of order issued specially therefor in cach case.

Assuming this system ¢f accounting to have been properly
and carcfully carricd out to the end of the fiscal year, we would
now have before us the total revenue from the business in its
various classes. On the other hand, we would have the total
cost of operation and maintenance, general expense and the
tetal expenditure on capital account for the year; taking the
tctal revenue derived and deduct from that the total cost of
opcration and maintenance, will' give the gross prafit. From
this gross profit is to be deducted the general expense. [he
general expense account should include only such items as are
purcly general. By that I mean expense which cannot be
charged to any specific working account, and is purely general
in its relation to the business, such as interest, office expenses.
ditectors’ fees, salaries of officials, legal expenses, travelling ex-
penses, for instance expenses incurred in attending Electrical
Association conventions. Deducting the general expenz~ from
the gross profit will give the net profits of the business for the
year, exclusive however, of depreciation, This question of
depreciation is usually determined by the management. Tt al-
ways has been a much discussed question, and authorities find
it very diflicult to agree on a uniform method of application, the
changing value of apparatus being so widely different. How-
ever, onc of the definitions of depreciations. given by E. Hartley
Turner as “ The re-payment of capital out of the total gross
revenue carned during a given period of such proportion of the
original capital outlay as has been absorbed or consumed in
carning such gross revenue” is very good, could the amount so
absorbed be readily determined. A definite plan, however, is to
apply to property in which a residue of value under any circum-
stances must remain, a graduated percentage upon its changing
value as representing depreciation.  The amount of this deprecia-
tion. however, will be governed to a great extent by the amount
of the expenditurc on maintenance account.

In the presentation of this paper, T have endeavored to fol-
fow out the question oi Central Station Accounting from a busi-
ness standpoint solely. \With this in view, it has been confined
alinost entirely to the question of the mcthod of ascertaining
costs of generation and distribution, and recording from whence
revenue has been derived and the methods of assuring the
obtaining of all the revenue derivable. T have assumed that the
important fcatures are the knowledge of costs and the sources
from which the revenue can be most profitably obtained. The
question of purchasc of material and the recording of these
purchases have not been touched upon. this method being
practically similar to all lines of business: neither has reference
been made to the obtaining or keeping of records pertaining
more particularly to the Engineering Department, for the
reason that this subject has been exhaustively considered in a
papet entitled, ** Some Central Station Economies,” submitted
by P. G. Gossler at the annual convention held in Toronto in

g
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1897. \Vhilst, no doubt, the system hetein described may appar
claborate and extensive in detail, and perhaps scem to e.tail ex-
penditure for labor beyond the reach or desire of managas of
small stations, I sce no reason why the principle involved may
not be used in any station at a slight expense. For while per-
haps not requiring to employ all the sub-divisions indicated
upon the blanks or forms shown, yct many of them can be util-
ized and put into practice with such modifications as the local
conditions demand without imposing upon the manager or cw-
ployees any labor or expense beyond that which can be afforded.
and if T have succeeded in conveying ideas and information that
may serve towards the adoption of a general system of Account-
ing for Central Station practice as suggested by thie authorities
referred to in the beginning of my paper, I will feel myself amply
cormipensated,

RAILWAY ENGINEERING.

The Engineering News, New York, says recently: “We here
have presented in book form a series of articles on railway
construction originally published in The Canadian Engincer.
The author has had a long and varied practical experience in
railway work; and while he quotes freely from the late A, AL
Wellington's ‘Theory of Location,’ and from other standard
works on this subject, his aim is to serve those who wish to
acquire some general information on  subjects heretofore
scparately treated. In the first chapter he deals with funda-
mental considerations and statistics, chiefly applicable to
Caunadian railways. Train, curve and grade resistance and their
cost, and vertical and horizontal and transition curves are
treated in the next two chapters. Under Surveys, we have,
the organization and mecthods for making reconnoissance, pre-
liminary and final surveys, and some of the methods of pass-
ing obstacles. ‘Roadbed Construction’ covers waterways of
various types, with designs for such structures and approxi-
mate cost, and includes large bridge foundations and the
methods for sinking them; wooden trestles are treated at full
length as still desirable where wood is abundant and other

taterial unavailable. Foundations on land and in water are
separately treated; the various methods are described and the
approximate cost is given in many cases. The laying out and
measurement of work is illustrated by diagrams and text, and
notes are included on the methods of payment and classifica-
tion of materials, ctc. The sixth chapter deals with Canadgian
railway law, under the Railway Act; and Part I of the book
is devoted to track details. The work, taken as a whole,
condenscs into a small compass much information that will be
useful to young railway cngineers.”

THE DART UNION COUPLING.

We call the attention of our readess to the advertisemnent
that appears now for the first time in a Canadian journal, of
the E. M. Dart Manufacturing Co., Providence, R.I. This
company is engaged in the manufacture of several excellent
stcam appliances that have won their way to the front by merit.
“The most conspicuous is the Patent Union Coupling, which
is claimed by all partics to be “the best.” One of the illustra-
tions in the advertisement shows the patented fcatures, which
will be readily understood by stecam users. The connccting
parts marked Dart Patent, April 1st, 1800, are made of
bronze, the other parts are malleable iron. This company has
supplied to the Brooks Locomotive Works, Dunkirk, N.Y,,
fifty thousand of these couplings in the past four years.
These couplings are now being furnished to the largest in-
dustrial works, including locomotive builders, railroad com-
panies, factorics, breweries, ship builders, miners, steam fitters,
gas companics, plumbers, awyd others, for use in connecting
pipes, for the conveyance of steam, water, gas, oil, air, etc
‘The E. M. Dart Mnfg. Co., in offering to the pcople of
Canada this excclient device, can give assurances, born of ex-
perience, that the meritorious features have been subject to
the “crucial test of time,” and no risk is taken in buying the
goods. We learn that the company contemplates having these
goods on sale with the prominent jobbing houses of Canada
scon. All enquirics for prices and discounts will be promptly
answered by addressing E. M. Dart Mnfg. Co., Providence,
R.I, US.A.

LEAKING VATS.

Liditor CANADIAN ENGINEER :

Will you kindly tell me what to apply to the inside of
cider tanks to prevent the cider soaking through the wood. I
have lost hundreds of gallous in this way, and can find no
remedy.

(The only satisfactory method, so far as we kuow, is to
apply a special enamel to the inside of the tanks, such as
brewers use,  We have sent you by mail the name of a deater
in brewers' supplics, whom we can recommend. Ed.].

SMOKE CONSUIPTION.

The Montreal Board of Trade has for some time used
anthracite screenings as fuel in making stecam for light and
power. A forced draft is nccessary to do this, which causes
a considerable quantity of the ash, small particles of slate,
and some unconsumed coal dust to escape at the top of the
chimney in the shape of fine hard grit. This proved trouble-
some, not only to the Board of Trade and their tenants, but
also to others in the neighborhood, and it was decided to at
once put a stop to it.  This has been accomplished most
cffectually in a novel manner, the sparks or grit as they leave
the fire are caught and scparated from the hot gases before
they pass through the tubes of the boiler, thus preventing the
accumulation of dust or ashes in the tubes and maintaining
the boiler in its most efficient condition at all times. The
sparks or grit, after being separated from the hot gases, are
then immersed in water and conveyed outside the building
by means of a special hydraulic conveyor, and are then
separated from the water and are ready to be carted away.
The water is then returned to carry out more ashes and
grit. The system was thoroughly tested on one boiler for six
months before being applied to the,remainder of the plant,
since which time it has becn inspected by several prominent
engineers, who all say that it is the best device for the pur-
pose that could be thought of. John J. York, superintendent
and engineer of the building, is the inventor of the system,
and hé is now preparing to take out patents on it.

CORRECTION.

In the issue of The Canadian Engincer for June, by a typo-
graphical error in John S. Fielding's letter on “Dam Build-
ing,” the formula “31.25h™ was made to appear as “21.25h%"

THE V. & B. PIPE WRENCH.

Vaughan's improved positive grip pipe wrench combines
lightness and strength, as well as durability, and its construc-
tior is the most simple, and the least complicated of any prac-
tical pipe wrench on the market.  As will be seen from the
ahove cut this wrench consists of only two pieces, which are
drop-forged from bar cast stecl; there is no mallecable nor
wiought iron used in its construction. It is solid cast stecel from
end to end: it has no threads to rust and wear out, nor springs
10 break: it cannot lock nor wedge on the pipe, and will release
ita grip instantly when the pressure on the handle is removed.
Tiie tecth are in a linc tangent to the circumicrence of the pipe,

which combined with the oscillating a'ngular toothed jaw,
absolutely prevents crushing or slipping on the pipe. The jaws
arc oil tempered and the teeth can be sharpened with a file
when dull. This wrench is especially adapted for use in limited
spaces, such as narrow ditches, pump work in wells, pipe work
for irrigation, wind mill pipe work, and for gencral use around
agricultural machines. Every mechanic should have one. For
screwing in stud bolts in steam pumps and engines. The
makers claim for the V. & B. pipe wrench, simplicity of con-
struction, combined with lightness and strength, and its posi-
tive rigidity when under a strain, and wherever it can be used
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there is no wrench that excels it.  Every wrench is warrante
This wrench is equally suitable for square and hexagon nus,
iron rods, cte,

Length, Capacuty.
10 inch pipe ....ouvue PN e g0 g
IFanch Pipe oo e 10 1%
18 inch pipe ...l i lito2
24 inch pipe ....... e, Cereens .. ¥to2le

For discounts and further particulars address Aikenhead
Hardware Co., Toronto.

NEW CATALOGUES.

Lundell Fan Motors, catalogue 66; Sprague Electric Co..
New York. Jack & Robertson, Montreal, sole agents for Can-
ada. This is a most attractive booklet of 4o pages, bound in
green and gold, and profusely illustrated.

Electric Power—The Lundell Motor, Catalogue No. 38:
‘The Sprague Electric Co.,, New York. Jack & Robertson.
Montreal, sole agents for Canada; 70 pages; paper; illustrated.

Greenfield Flexible Metdllic Conduit, Catalogue No. 63;
Sprague Electric Co., New York. Jack & Robertson, Montreal,
sole agents for Canada. This valuable specialty is very fully
illustrated in some 20 pages, paper.

FIRES OF THE MONTH.

July sth. Winnipeg Trunk and box factory; loss, $5.000:
insurance, $1,200. July 12th. Hourd & Co.'s furniture factory;
loss, $8,000; insurance, $4.000.——July 24th, Str. * Mistassimi,”
o Lake St. John, Que.; loss, $50,000.——July 26th. J. F. Beck-
han’s saw mills, Holmes & Arpin’s box factory, D. Gagne's
deor and sash factory and W. S. Scott's cabinet factory, Mont-
real; loss, $13,000.

LITERARY NOTES,

—

“ Transiormer Design;™ a treatise on the design, coustrus-
ticn and use of transformers, by Geo. Adams, A.LE.E.
AAMILME.; cloth, 75 pages, 34 diagrams: Spou & Chamber-
lain, New York.

The wecekly news edition of the Street Railway Journal s
a new and most welcome recruit to the ranks of technical
journalism. This edition is devoted primarily to the publhication
of street railway news and current happenings related 1o street
railway interests.

“ A Practical Handbook on the Care and Management of
Gas Engines,” by G. Lickield, C.E., aunthonized translation by
G. Richmond, M.E. This compact little volume also comains
inetruction for runmng vl engimes. Cloth, 113 pages, illustrated:
Spon & Chamberlain, New Yeork, publishers,

* Small Accumulators; How Made and Used,” is an cle
mentary hand-book ifor the use of amatcurs and studems;
edited by Percival Marshall, AL, Mech.E. This is a scientitic
handbook oi great value to the class of readers for whom 1t
has been specially prepared.

We have received the Transactions of the Association of
Civil Engincers of Cornell University, Vol. VI, 1808-99. Tlns
volume contains addresses by non-resident lecturers, miscel-
le.ucous papers, constitution and hst ot members of the associa
tiun, Among others these are mnteresting papers; Notes ot the
Usce of Councrete m Dams, Data of Stream Flow mn Relation
to Furests, Ludks and Lock Gates for Ship Canals, cte.

Wallace Benmley, A.LM.E., Halifax, Eng., is the author oi
a most vahiable series of technical works. Rules and
definitions specially arranged for the use of studeants in the
enginecering subjects is a surprisingly full store of exact in-
formation contained in so small a compass as to he very con-
vevient for reference. In our colemn, * The Practical Man.”
we quote a few paragraphs on Toothed Gearing, which will
show the reader the value of these works of reference. Ques-
tions in Applied Mcechanics (with answers). is a companion
volume, as is Questions in Machine Construction and Drawing.
Sketches of Engine and Machine Details is a cloth bound vol-
ume of some hundred pages, cach crowded with carefully pre-
pared drawings of details which cannot but be of great assist-
ance not only to techuical students but to everyone who
wishes an exact knowledge of engine and machine details.
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We have on our desk the calendar of the School of Mining,
Kingston, Ont,, for 1809-1900, which contains a full announce-
ment of the work of this progressive institution, Wm. Mason,
Bursar, School of Mining, Kingston, Ont.

The illustrated supplement to the Nelcon Miner presents a
great varicty of views of the town of Nelson and surrounding
loealities in its numerous illustrations, and in the text gives a
good deal of information as to the people and places shown.

The Department of Public \Works, St. Johm, N.B., has
issned the Engineer and Superintendent's Report on Sewerage
and Water Supply. This work is in charge of Wm. Murdoch.
C.E., and all engincers must feel interested in the thorough
manner in which everything is carried on.  Mr. Murdoch's
nmcthods in cleaning the city water mains have been fully
described in The Canadian Engincer in the past. We shall
give some of the more recent results in the early future.

We have reccived from the Civil Engineering Socicty of
Perdue University, La Fayette, Ind., the Proccedings of the
Perdue Society of Civil Engineering, 1898. There are soine in-
teresting articles on irrigation problems, and a discussion of
block asphalt under the title of The Coming Pavement. We
lcarn that paving blocks of crushed stone and asphalt were first
manufactured in San Francisco in 1869. Since that time the
methods of manufacture and the necessary machinery have been
perfected until it became possible to manufacture them at
prices that would permit of competition with other pavements.
For the past thirtecen or fourteen yecars the tests of this pave-
ment have proved that it was no longer an experiment. Balti-
more has a sample of the asphalt block pavement that has been
in use for fifteen yecars, and is still in good condition. The
blocks arc 4in. by 4in. by 12in. in size, composed of about 83
per cent. crushed stone and 13 per cent. asphaltic paving
cement and subjected while at a high temperature to a pressure
of 120 tons to the block. The bLlocks weigh cighteen pounds
cach, they are laid crosswise of the strect, making a pavement
4 inches deep. The cost is about $2 per square yard.

THE ROYAL ELECTRIC CO., LTD.

The annual mecting of the sharcholders of the Royal
Flectric Company was held July 18th. Among those present
were: DL Mornice, Licut.-Col. Strathy, F. L. Beique. C. S.
Campbell, . B. Ramville, Herbert Walhs, G. F. C. Smith,
AL F. Ruddell, J. R, Mecker. G. R. Marler, john Date. Edwin
Hanson, Frank Newman, A. Brunet, W. L. Browne. the
nanager, James Wilson, Mr. Morrison, G.  H. Smithers,
Edward Rawlings, 1I. G. Strathy. George Caverluil, and L.
Mcl. Spackman.

The manager, W. H. Browne, made some  explanations
in regard to the operations of the company since its inception
and during the past year. He said that, in the eclectrical
business, inventive genius was so prolific that the plant or
apparatus for manufacturing clectricity soon became obsolete.
Hence, during the existence of this company, $1,800.000 of
cquipment had become uscless, or superseded by improved
machinery and methods. The whole of that $1,800.000 had
not been written off, but $600,000 to $800,000 had, and. while
there was certainly a million dollars in the nominal assets.
which was really not in cnistence for anmy practical purpose,
he thonght the proper thing to do was to distribute the loss
~ver 2 number of years, as they had been doing. Speaking
of underground conduits, Mr. Browne said the time was com-
ingz. and they soon must meet the necessity. The cost of towal
cenversion from pole wiring to conduits would be $1,500,000,
but cntire conversion was not nccessary, as in some of the
residential quarters it was not called for. He explained that,
notwithstanding the large outlay for conduits, the expenses
of maintenance would be sufficiently reduced to pay the in-
terest on the outlay. The prices of current in  Montreal
would not be reduced to the point consumers expected, even
if the source of supply was the water power of Chambly.

Colonel Strathy nominated as directors the following
gentlemen: Col. J. A. L. Strathy, D. Morrice, James Wilson,
H. B. Rainville. R. Forget. J. R. Mecker, A. Brunet, F. L.
Beique and George Caverhill.

From last year's board there were left out of this year's
nomination, the following: Hon. J. R. Thibaudzau, A. R.
Macdonell, H. S. ilolt, Edwin Hanson and Robert Cowans.
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Those nominated were clected, though D. Morrice and F,
L. Beique refused to act. At a subsequent meeting of the
dircctors, R. Forget was clected president, and J. A. L.
Swrathy vice-president.

The following figures arc from the fiftcenth annual re-
port of the Royal Electric Company for the year from
May 31st, 1808, to May zist, 1899:

The gross amount for the yecar to credit of revenue

accoumnts agRIEGAtCd «ivvevvicnars cevaoenas.$1,113,770 87
Expenditure for labor, materials, operation, main-

tenance, and general expenses .... 791,486 58

Balance ..oiiiiiiins veiiiiiiiiieiiienaee.. $ 322,284 29
Less interest and fixed charges .... 54,600 11

R IR I

Net profit for the year ..oovvvvnvninienne...$ 267,684 18
There have been declared four quarterly dividends

of two per cent, cach to the total amount of.. 120,000 00

Leaving a balance of «.o.ovevvveninieenaen...$ 147,684 18
From which are to be deducted the following:
Sundry debts uncollectible or of doubtful value,

charged to profit and loss account .......... 3,101 66
Depreciation of merchandise, and factory pro-
duct, on hand .....vooviiiriiiiiiiienininan. 8,777 99

Apparatus and plant displaced and withdrawn from
use, and of diminunion in values of sundry
IS O1 @SSCLS . vvnvivnnenennenenenennnnnens

Added to the credit of pront and loss account ..

123,870 16
11,934 37

HOT WATER HEATING.*

BY P. TROWERN,

In my last address 1 told you about the ditferent plans
which were adopted by the people m duterent countries, tor
heating thewr nouses.  The furnace and plans of laymg the
pipes, mvented by Mr. Yerken tor heating large buidings in
Eungland and other coumtries were broughe here in the yeav
1850 from London by Mr. Howard, to ums asyium, and fitted
by Mr. Garth of Montreal, and anter 1 took charge oi it m 1330
it did good duty for 34 years; 12 1600 I began to cnange the coil
furnaces for tubular boilers, in the main building; we have now
only four furnaces left 1 cottages A and C, warch [ will soon
change for two boilers, althiough they have worked well for the
past cold winter, keeping 100 people warm, with 6o tons ot coul.
I told you that I would give you my reasons for changing.
Fully twenty years ago I saw a good change cculd be made
after making and repairing 100 coils, and every year the brick-
work had to be repaired, and made new, which bescame ex-
j ensive, and took so much of our time in the summer, which
seemed so short, in keeping new work and repairs in order for
the winter.

I have shown you in my diagram of the furnace that the two
pipes at the back are the flow or hot water pipes rising out of
the coils, inside and outside ones; the two in front are the re-
turn pipes with taps at the bottom and connected with cach
coil at the bottom. The pipes are connected with a cast-iron
capansion cylinder, each one on a wooden pedestal in the ward;
cach coil has a cylinder, the flow pipe connects with the cylin-
der as near as possible in the ward. in the bottom so that the
cylinder becomes very hot at times, the return pipe also con-
nects with the cylinder in the bottom and cxtends around the
rooms for about 500 fect of pipe, and returns in the same recess
together to the coil. In this form the water is always moving
around while there is any heat in the furnace or bricks.

We will now look at our middle ward, which is about 20
feet above our furnace, this 30 feet of 1-inch pipe will hold one
gallon of water at about 4o deg., or 10 lbs,, and when heated to
212 deg. it will expand so that 21 gallons becomes 22, one
gallon or 10 Ibs. will become with the water in the cylinder
15% gallons; the cylinder. however, is not always kept full, and
if the return water be reduced in heat by one-half of the de-
grees it will be increased in weight by 3% 1bs. (say 3 1bs.).
which gives the motion to the return. If the 500 feet of pipe
lies horizontally in the recess. not having a fall to the furnacc.

*Frow a paper read before the Caradian Associatfon of Stationary Eigineers

it will reduce tne weight and motion in getting back to the
coils; so you see what a small weight er force we have to keep
up the circulation,  \We will now go to a ward about 3o fect
higher, 60 icet above the rnace. These eyhnders and pipes
work Detter because of the heigne and weighe beng increased.
Here we will observe the air is not admuted to the water any-
where, but when we puip in any to make up tor waste, we
after a while let out, by opening the tap above, whatever air
may bave gone in with it, and also any steam which may have
formed on top of the water; we fill and supply them all with the
pump. We will now go to the dome tank, 135 feet above, or 75
feet above the furnace; a cylinder and a coil of 1-inch pipes
around a 20-foot diameter and 6 foot deep tank of water sup-
plied by city waterworks. This furnace worked well, but the
pressure was so great the coils would not or did not stand the
same length of time as the others, Lecause we had to keep a
larger fire, the coils being larger and the pipes connccted
being about 1,000 feet each. We will now go to the basecment.
The cxpansion cylinders are about 13 fect above the furnace;
and the 500 feet about 3 feet above the furnace; this gave more
expense and labor to keep going than any other, une rcason
was, I was obliged to return the water to coils in the furnace
under the floor and below the top ¢f the furnace. T then
lowered the furnace but found it too wet for the fire to burn well
and raised it again; here I began to see that if I put in a boiler
Jarge enough I could stop four fires and have one to do the
same amount of work much better, and get the same amourt oi
pressurc alike in all the coils by having an expansion of 100
gallons up by the large tank, and instead of supplying them
with a pump I could supply them from the tank 75 feet above,
35 1bs. pressure; I then drew a plan for a 4o-inch boiler, 8 feet
long, with two 11-inch flues for the heat after passing under the
boiler to come to the front and then go back to the smoke
pipe behind on top of division plate through sixteen 4-inch tubes.
1 had a division plate behind and a smoke box in front; I had
holes tapped in the top and sides for 1-inch pipes, the same pipes
which were connected with the coils I connected with the
beiler, but the expansion cylinders in the wards were full, and
became a part of the heating pipes; I took up to the expansion
cylinder two pipes, one flow and one return. The water in the
cylinder is about the samc level as in the tank, and a pipe
from the bottom of the tank to supply the boiler with a check
valve and supply tap ncar the side of the boiler, cach pipe has
a cut-off tap so that if any dirt or scales choke the pipes in the
wards, we drain the pipes and cylinder, and then let on the full
force, on the top of the expansion cylinder. Up by the tank
we have a relief pipe to discharge into the tank should a large
firc be put in too quickly; the first boiler has been working ifor
the last ten years without any repairs or changes, the same set
of bars, burning hard coal, large cgg.

We have now in the Toronto Asylum for the Insane, ten
heating boilers and seven for giving hot water and four coil
furnaces for heating in the two cottages, and three boilers ior
our greenhouses.

—Sixty of the rollers and heaters in the forge ucpartment
of the Ontario Rolling Mills, Hamilton, Ont., struck. July 3rd.
demanding. it is understood, sixty cents more a ton piece
work The men's demands were granted. and they returned
to work in a couple of days.

~—The construction of a canal between Lake Ashawaken.
on the head waters of the Ottawa. to a point on the Gatineau
river, a distance of some seven or cight miles, is being dis-
cussed. A large portion of the distance is watered by small
lakes, leaving but a few miles of actual canal to be excavated.
Tt is claimed that the freshets on the Ottawa are not of suffi-
cient duration to take out the timber from the far northern
regions in one year. and that no lumberman would hold
limits and pay dues under these circtmstances. The line of
the proposed canal is just about twenty miles south of the
height of land. latitude 48, and longitude 76. or about one
hundred miles north  of the present farthest north
operations.  Altogether the canal would. it is said. open up
for operation about ten thousand square miles. It is’
rumored that the project may be laid before the Quebec
Government for the purpose of obtaining a subsidy.
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CANADIAN ASSOCIATION STATIONARY ENGINEERS’
CONVENTION.

The convention opens at Berlin, Ont.,, August 15th,

The following is the oflicial programme: ‘Tuesday, August
15th—11 a.m,, reception of delegates, Mayor's address of wel-
come; 2 pan, meeting of committees,

Wednesday, August 10th—9 1o 12 a.m., general business:
2 pa, reading of papers and discussions; cvening, open air
cencert by B.ALS. band in Victoria Park.

Thursday, August 17th.—~9 a.m., business of convention
continued; 2 p.., election of ofticers and other business: 9 p.m.,
banquet at the Walper 1o the oflicers and delegates.

ARCHIBALD W. SMITH.

The publiskers of The Canadian Engincer have pleasure in
arnouncing the addition to its staff of Arch’d W, Smith,
so well and favorably knovn ior some years past as man-
ager of the engincers’ supplies and machinists’ tools department
of the Aikenhicad Hardware Co.. Adelaide street. Toronto. Mr.
Smith was born in Quebcec city in 1870, and attended the public
and high schools of that city till 1834, when he entered the em-
ploy of Herman Young, now H. & J. Young. Qucbec's leading
hardware house. While in the service of this house Mr. Smith

Arcuisatnd W, SamiTH,
C. H. Noble, Tcronto, Photo.

wis associated with \W. 1. Wiggs, founder of the Mechames’
Supply Co., Quebee. and 1o him he owes very wmuch of his sub-
scquent success in handling the large business in engincers’
supplics and machinists” tools, which he has just leit {or news-
paper work. In 1890 Mr. Smith came to Toronto, taking a
position with Atkenhicad & Crombice, aud later when the busi-
ness of this firm was taken over by the Aikenliead Hardware
Co. Mr. Smith took charge of the deparunent ofi machinists
t00ls. cagincers’ supplics and kindred lines. which has so flour-
ished under his care as to fully justuiy the company in stylinz
itseli ** Canada’s leading tool house.™  Just previous to leaving
the Aikenkiead Co. Mr., Smiuth was presented with a beautiful
goki chain and locket by W Masiin on behalf of the em-
ployces of the company. Thoes. E. \ikeuhcad spoke on behali
of the company. expressing rogret at the severance of a con-
nection which had not enly been very pleasant but materially
profitablc.

SURGEON-LIEUTENANT T. A, BERTRAM,

The town of Dundas, Ont.. has long been known as the
headquarters of the famous machine tool builders. John
Bertram & Sons. and of recent years it has added the distinc-
tiot of being the home of Canada’s hest marksmen., The two
circumstances have also somc relation. for Pic. Hayhurst, who
captired the Queen’s Prize some vears ago, was cmployed by
John Bertram & Sons. and Surg.-Licut. Bertram is John
Beriram's son. T, A, Bertraun is 33 years of age. and was born
in Dundas. He received his cducatinn at the common and high
schools hiere. when he went to Queen’s University, Kingston,
Ont., where he graduated and received his M.D. in 1886 He
thicn went 1o London, Eng.. and pursucd his studics, and also
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attended the Royal College of Physicians and Surgeons,
Dublin, where he graduated. On returning to  Dundas, he
went into partnership with Dy, Holford Walker for a few
vears. Afterwards, Dr. Walker retiring, to establish his present
hospital in Toronto, he continued his Dundas practice. Dr.
Bertram’s  brothers, Major Alex. Bertram and  Staff-Sergt.
Henry Bertram, members of the firm of John Bertram & Sons,
are also good shots at the ranges. Dr. Bertram is a keen
curler and has always distinguished himself in contests with

P B 4 .
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other clubs, bringing honor to the Dundas club. While at
Queen’s University  he  distinguished  himself as an athlete,
carrving off the championship cup for two successive years.
The iollowing is the record made by Dr. Bertram at Bisley:
Queen’s prize, place 26, £12 and badge; St. George, £2; All
Comers” Aggregate fst. cup valued at £250 and £15 cash; Cor-
poration City of London, 1st prize, £25; Grand Aggregate
Dominion of Canada Challenge trophy and National Rile As-
soviation gold cross and £20, entitling the winner to have the
letters G.C. after his name; Vowmnteer Aggregate 1st prize, Hop
Bitter Co.’s challenge trophy and £135; Daily Graphic, Gth
place; £3 and three framed sketches valued at 10 guincas cach.
In the Graphic. Daily Telegraph. Martin's Chalienge Cup and
cther events he won a number of prizes.  In the unlimited series
be won £13. All the winnings in the above list are divided
amongst the team, excepling the last one. Following are the
scores made by Dr. Beriram in the principal competitions, to-
gether with the possible scores:

Grand Aggregate, 360 out of possible 383.

Volunteers' Aggmi~gate, 163 out of possible 175,

All Comers’ Aggregate, 196 out of possible 210.

Queen’s. 324 out of possible 380.

Martin’s Cup. 34 out oi possible 3s.

Alexander. 66 out of possible 7o.

St. George's. 63 out of possible 7o.

NETAL IMPORTS FROM GREAT BRITAIN.

The following are the sterling values of the imports from
Great Britain of interest to the metal trades in june, 189899 and
the six months ending June, 189S and 1S99:—

Six Months to

Meonth g( June, ]ugg

188, 1899, %% 1599,
Aardware coeeeees ceeennanen L1416 L1855  fL10312  fo.450
Cutlery oveeenrreccenosennaes  §.797 5,150 10.497 206.120
Pig iron ececeiiiieniieiiaanns 383 1.618 6,158 5.049
Bar, ¢tC. ciiieeiiiciiiecees 1,610 2.192 5.659 5.716
Railroad «ceoeeveen cuenens . — 8,188 G972 20,695
iloops. sheets,etC. cevneennaas 3995 16157 16,255  35.835
Galvanized sheets «v.eveeeeee. 3,187 11,087 23.835 30,43
Tin plates.cveveceacneccnsaee. 11,319 22,718 71.652 77,094
Cast, wrought, etc., iron...... 195 5.279 13.369  17.535
Old (for re-manufacture) ...... 1.57¢ 1,056 3.975 1,650
Steel ciieennnnn. teessessseese 3,513 G021 27.632 30,547
Lead ceeecenecanavenacancaces 4,127 6,821 11932 21,469
Tin, unwrought c.ecceeeececee 1,565 2,250 9.673 0,517
Alkali  ciiiiiiiieiieiieeee. 3,238 3.365 20.872 16,602
CeMENt cvvvinnseccasnnenessss 0792 3,602 9.583 12,705

¢
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The Copper Crown Mining Co. is building a smelter at
Pictou, N.S.

Welland, Ont., will spend $8,000 on a town hall, not
$2.0c0, as stated in a former issue.

James  Fleming, St. John, N.B.. has the
the boilers for the new Cushing pulp mill,

The International Convention of the Brotherhood of
Locomotive Eugincers met in St. John, N.B., July 27th.

A by-law for raising $40,000 for the building of a water-
works system in St. Mary's, Ont., was carried July 24th.

The Georgian Bay Cement Company is  building 2
switch from the main line of the C.P.R. to William's Lake.

The National Iron Moulders, in convention at Indian-
apolis, U.S.. have sclected Toronto as the place of next
meceting,

In boring for oil at Athabasca Landing. natural gas has
been struck at a depth of 1,800 feet.  The flow is large and
very steady,

John Addison has bought the East Humuiton Co.'s pro-
perty, Hamilton, Ont., including the East End Incline Rail-
way. and 40 acres of park. for $22.000.

A. E. Domville, of the St. Thomas Car Wheel Co.. has
been made a director in the Intermational Car Wheel Co.,
lately formed. with a capital of $15,000,000.

W. B. Cleveland, T. A. Neef. and H. M. Stowe. of the
Protected Rail Bond Co., of Cleveland and Philadelphia, are
Icoking for a suitable location for a factory.

The International Correspondence Schools, Scranton, Pa.,
U.S.A., are offering special courses in mechanical and archi-
tectural drawing, book-keeping, stenography, and the English
branches.

The Dowling Milling Co.. Edmonton, N.W.T.. has
placed an order with The Goldie & McCulloch Co.. Ltd..
Galt, Ont., for the machinery in a new 173-bbl. flour mill,
including engine and boiler.

Two large 400 or 450 h.p. cross-compound Wheelock
engines, built by The Goldie & McCulloch Co., Ltd., Galt.
Ont., have recently been placed in the power house at Bond
Lake. Ont,, for the Mectropolitan Street Railway Co.

It is reported that Charles Leonais, Montreal., has sold
scveral large tracts of spruce limits, situated on the north
shore of the St. Lawrence, below Quebec, to a United States
syndicate, for a large sum. Saw and pulp mills are to be
constructed.

The Asbestos and Asbestic Company has taken out a writ
of injunction against the William Sclater Co.. alleging that
the company defendant unduly uses the word “asbestic,” to
which plaintiff claims to have a sole right.  The sum oif
$:0,000 damages is also demanded from defendants.

J. W. Pyke, T. P. Howard, W. Ross, B. Shepherd, and
R. A, E. Grecashiclds, Montreal, have received a Quebee
charter as the Eclipse Acetylene Gas Company, with a capital
stock of §$30,000. 10 manufacturce and construct machines used
in the production of acetylene gas from calcium carbide.

Thc St. Thomas Times professcs to be informed of the con-
ditions on which the Standard Oil Company of the United
States has gathered in the Ontario Natural Gas and Oil Com-
pany that has controlled the gas ficlds from which Detront
homes are being supplied with natumal gas. The purchase price.
it says, was $600.000, and, as there are only 235 sharcs, which sold
in the original company at $600 cach, the stocklolders realize
$24.000 for cach share.

At Calumet. on the Ottawa river. about fifty miles above
Ouawa, says The Montreal Star, there is a large foating saw-
will, operated by steam and cquipped with the most improved
machinery; it can be floated anywhere there ts a sufficient depth
of water. This mill is owned by J. H. Danscrcau, Vercheres,
Que. His object in constructing the mill was 10 do away with
the cost of towing logs from the mouths of the dificrent tribu-
taries of the Ottawa, between Ottawa and Grenville,

contsacy  for
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James Clemes 1s locating a saw mill at Grand Prairie, 8.C.

A large pulp mill is to be built it is said by M. Menier at
Macastey Bay, Anticosti.

S. F. Peters is architeet of the new College of Pharmacy
building, Winnipeg, Man,

Stewart & O'Leary have the contract for section 4 of the
mair drain, Ottawa, at $91,177.

It is reported that a Portland cement works will be estab-
lished at Winnipeg this year by S, Walker.

Owen Sound Portland Cement Co., has just put in a 400
h.p. compound Goldie & McCulloch engine.

William Kennedy, Sons & Co., Owen Sound, Oat., are
building a new moulding shop and enlarging their plant.

‘Thhe Department of Lands and Works, Victoria, B.C,, is
building schools at Greeuwood, Ashcroft, Slocan, Revelstoke
and Fernie. B.C.

A by-law in aid of artificial stone works, which Arthur
Jarvis proposes to establish in Belleville, Ont,, is to be sub-
mitted to the ratepayers.

1. Matheson & Co., Ltd., New Glasgow, N.S.. are running
their plant night and day. This firm is now maker in Canada
oi the famous Case propellors.

The crection of a condensed milk factory is engaging the
atiention of some of the Sussex. N.B., citizens and may result in
the establishment of such a plant.

The stove mounters in the stove foundries in Hamilton have
had their wages advanced auring the past month; in some cases
the advance amounted to 23 per cent.

The plumbers' strike, Winnipeg. has been practically settied
by the acquiesc- vce of nine out oi the ten employing concerns in
the city to the wages asked by the men.

The large brick addition to the R. McDougall Company’s
moulding shop. Galt, Ont., is about finished. Other enlarge-
nients are contemplated on this property.

Cowan & Co., iron founders, Galt, Ont,, will shortly com-
mence the erection of a large addition to their works. It will
be about 140 teet long, two stories high.

Wood Bros.. Brantford, Ont., arc turning the old Bain
wazon works, recently vacated by the Verity Plough Co,, into
a flour mill; capacity. 100 to 200 bbls. a day.

The Hardill Compouud Engine Co. of Mitchell, Ont., Ltd.
has been chartered to make the Hardill compound engine; chief
place of business, Mitchell, Ont.: capital, $40.000.

H. C. Cox. H. Sutherland. W. H. B. Aikins, T. R. Clougher,
and R. H. Warden, D.D., have been incorporated as the
Canadian Camcra and Optical Co., Ltd.; capital, $150,000.

The MacGregor-Gourlay Company, Galt, Ont,, is raising
the roof of its moulding shop 8% fect. The building is 104 x 40
in dimensions. The oftices of the firm will also be remodeled.

F. S. Henning a marine engincer, and William Pigott, a
painter, Toronto, have invented a fire cscape which is a
species of hydraulic clevator on the exterior of the building.

J. Lee, W. P. Robinson, W. H. Jenkins. \W. Kemp and
Nelliec T. Clement, Woodstock, have been incorporated as the
Caster and Metal Stamping Co., of Woodstock, Ltd.; capital.
$3.000.

A bridge is to bz built over Thunder Creck, near Shell-
mouth, Manitoba, including the crection of two stonc piers,
and the nccessary grading of approachies.  Wm. S. Wallace,
Shellmouth, is the clerk.

J. Patterson has finished the plans for Shurley & Dictrich’s
jron and brass bedstead factory. Galt. Ont., which will be
cricted on a plot of land adjoining the firm’s saw works. The
new buildings wiil be of stone.

’

The recently organized Berlin Rubber Mig. Co.. of which
Jucob Kaufman is president, George Schee, manager, and A.
L. Breithaupt. scerctary-treasurer, is now getting in shape to
manufacture rubber shocs.

R. N. Sterling. F. S. Jackson, J. W. Ball, Phocbe Jackson,
and R. F. Massic, Toronto, have been incorporated as the
Diamond Machine and Screw Co., of Toronto, Ltd., to carry
on the business of the Diamond Machine and Tool Co.;
capital, $73,000.



The Tremt Valley Peat Fuel Co. has its plant running on
the Balsamm Lake division of the Trent Canal. \W. J. Sims s
manager.  In operition the plant is found to be even wore
ceonomicial than the promoters claimed,

The Pierre-Mahy Glass Works Co., Rahnsart,  Belgium,
will  probably organize a branch to manufacture  glass  in
Chatham. Ont.  lLocal capital will be enlisted to the extem
of about $30.000, half the proposed capital,

Portland  Cement Co.. Lad., Owen
Sound, Ont.. is installing a 300 h.p. Goldic & McCulloch
engine, and a large amoum of other machinery. M, Kennedy
is presidem of this company, and James Maitland scecretary.

" C. . Sise, R Mackay, C. Cassils, R, Archer, H. Paton, L.
B. McFarlane, C. P. Sclater, Montreal, have been incorporated
as the Wire and Cable Co., Ltd., 10 make brass, copper and other
metal wires, cables, ete., and 1o make electrical supplies; chici
place of business, Montreal: capital, $100,000.

The Georgian  Bay

The Canadian Oftice and School Furniture Co., of Pres-
ton, has extended its factory and put in new machinery which
will increase the capacity of the works by one-third.  The
company has orders for the scating and interior fittings of
the mew seminary chapel of Quebee, and for the new court
house at St. Thomas, Ont.

Brown & Sharpe Mnfg. Co. has issued an illustrated
wall card, which should hang in every workshop aiming m
turning out the best work. The card shows the lerding lines
of these famous tools, and carries also a pad of reference
tables, whizh are of great value to mechanics.  They include,
decimal cquivalents; inches, also millimeters: the sizing and
cutting of gear wheels; circular and decimal pitches; tapers
per foot and corresponding angles; drill list  for  machine
serew tops;: decimal equivalents of the munbers of twist drail
and steel wire gauges.

Robert Bell, Jr.. proprictor of the Hensall Engine and
Machine Works. Hensall, Ont., has completed a  large
machine for making bricks composed of sand and cement.
The manuiacture of this particular style oi machine is. Mr.
Bell says. the filling of a long-iclt want in localities where
brick clay is not found; that bricks made of sand and cement
are, in many respects, superior 10 those made oi clay, posscss-
ing a handsomer appearance. and can be produced at about
the same cost. The machine alluded to has been tested and
proved satisiactory. and has been forwarded to destination at
Vancouver. B.C.

The Buffalo and Fort Erie Bridge Co. is building the
only joot and vehicle bridge above Niagara Falls. The bridge.
or practically two bridges, is to cross the Niagara from a
point between Buffalo and Tonawanda, to Grand Island acrosz
the island, and on to the Canadian shore. The eastern section
was the onc for which legislation was obtained from the
Amcrican Government in October, 1898. The location of the
bridge has been approved by the War Departmient of the
United States; the contract has been let for $1.483.400. anid
already several piers have been built. The Canadian section
wili crase fram the opposite side of Graud Island, to a poimt
in Welland County.

The increased trade of the Dominion Bridge Company has
decided the management upon building an addition to thar
works at Lower Lachine. Quc. Throughout the United
States and Canada the iron and steel business has for some
months been growing in tremendous proportions. and  the
Domniinion Bridge Company now feels the nccessity of en-
largement in order to meet the increased demand. The new
addition to the works, which will be completed in about two
months, will give the company an incrcased capacity of from
7,000 to 8,000 tons per year. or about forty per cont. increase
on their presenmt output. When the new buildings are in oper-
ation, the company will employ ifrom sixty to cighty addi-
tional men.

‘The old established business of Win.  llunter, brass
founder. Hamilton, has been taken over by J. N. Tallman &
Sons. who intend 10 maintain the reputation of the founder
while extending the scope of the business. Tius they are well
qualificd to do. as Messrs. Tallman & Sons are  experienced
brass and iron jounders, and understand cvery department o!
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their trade, and are men on whom the fullest reliance can be
placed.  Since taking hold of the business they have put in a
new electric motor, a water mill, a babbitt metal furnace and
other plam, greatly improving their facilities for turning out
wark promptly.  While maintaining the old firm's reputation
for first-class babbit wetal, the new firm will pay particular
attention to special brass castings,

The Northey Manufacturing Co.. Toronto. has under
consideration a change which, if made. will result in an addi-
tion of $250,000 to the present capital of the company, and will
tuvolve the cmployment of at least 150 additional wmen, and
possibly 500. The move which is contemplated is an amalga-
mation with a large Montreal firm which manufactures
hydraulic and other machinery. A third company may also be
induced to join forces with these two and to locate in Toronto.
This would bring the total capital of the company up to
$150,000. The Northey Company has been steadily increasing
its sales of late, and is now sending machinery in large quan-
tities to the Maritime Provinces and British Colwnbia, in ad-
dition to having a very large trade in Ontario.

Owing 10 the rapid growth in their business. Darling
Bros., “Reliance Works,” Montreal. have erected an extens
sive addition to their machine shop. The new building is a
substantial Lrick two-story structure firomting on Otiawa
street, adjoining the original premises, and occupies what was
formally yard room. It affords some five to six thousand
more square feet of floor space. The lower flat has a solid
ceraented flooring, with the latest slow-burning process oi ceil-
ingg. The assembling will be done on this flat, where a drive-
way enters the western end, and where travelling cranes are
used jor taking up completed work from amy part, and ex-
peditiously loading it for delivery. The blacksmithing wark
will be done in this fireeprooi  department.  The  business
oftices are on the sccond story. entering by a broad stagr-
way from Ottawa street, and are handsomely finished in oiled
wecod, and comprise a general ofiice. private offices, draught-
ing room, lavatories. cte.. all well lighted. The cquipment of
the whole shop is of the most modern character.

As noticed recently in this Journal. the engine-building
plant of A. J. Nie (previously the Osborne, Kicley Co.),
Fizmilton, has been purchased by the Smart-Eby Machine
Co., composed of W. G. Smart and J. E. Eby, who have re-
organized and extended the business and are now turninyg
ow large orders in the cngine and machinery line.  Mr
Smart was. until the presemt connection was formed. with the
Jenckes Machine Co.. of Sherbrooke. and Mr, Eby was ior
some years with the McGregor, Gourlay Co.. and Cowan &
Co.. of Gait. having been manager of the latter firm. The new
firm has sct to work cnergetically and has made quite a suc-
cess of onc of its specialtics—the Webster engine for gas or
gasoline, of which it has the sole right of manuiacture for the
Dominion. The firm makes also clectric light high-speed
engines, pumping machinery and special machinery to order.
Orders are now being filled jor the Canadian Colored Cotton
Mills. the dychouses oi which arc now being enlarged. The
firm will be plcased to send their catalogue to amyone inter-
ested in gas cngines.

From April to the end of July the aggregate value of
building permits issued 10 manuiacturing cstablishients  in
Toronto was $283.300, making a total oi $335.000 irom June,
1868, to the end of the same month this year. Among the
firms who have expended during the past ycar or arc now cx-
peading large sums on factory additions or new factory build-
mgs in Toronto are. the Massey-Harris Company. $28,0m.
on new works: the Allen Manuiacturing Company. $30.000:
and J. B. Kay, $30.000: the Toronto Carpet Company, $50,000;
the T. Eaton Company, $21.000: S. F. McKinnon, $32,000.
for Luildings and warchouses; the Carling Brewing Co..
$12,000; Wilson, Lytle & Badgerow, $16,000; the Gerrard
Heintzman Co., $14,000; Clristie, Brown, & Co., $23.000;
Brown Bros. Co., $§0,000: thc Toronto Type Foundry, $20,000;
the Henry Kent Estate, $20.000; John Patterson, $15.000: the
Consumers’ Gas Co., $23,000; George Weston, $15.000. Other
manufacturers have expended alt the way jrom $1.000 10 $10.000,
while the soap factory to be erected by Lever & Co., it is
estimated, wii! cost over $100,000.



.lHl.. CA\}ADIAN ENGINEER 117

lectric “flashes.

.lhc Nelson Electric Tramway Co., Ltd.,, Nelson, has been
incorporated.

Barrie. Ont., is installing a 150 h.p. Wheelock ¢ngine as
rart of its eleciric light plant,

‘The Holmes Electric Protection Co., Montreal, *has been
taken over and will in future be operated by the District Tele-
graph  Company, under the general management of Joln
Murray.

St. Thomas council has made a ten years® contract with the
1. Thomas Gas Co. for lighting the streets with the Adams-
Bagnall lamps of 2,000 c.p. at 25 cents per night, or 26 cents on
a moonlight schedule.

The Peterborough Light & Power Co. is huilding its
new power house, which is to be finished in October. It will
be of brick and steel, 36 x 55 feet. and from it will be developed
1,500 h.p.

The Montreal Railway Co. has adopted the fender invented
and patented by G. W. Sleman, Guelph, Ont., which the man-
agement consider the best fender brought to their notice. Jtas
used on the cars in Guelph and has been recomimnended to the
Toronto Street Railway by the Toronto city engincer.

A new company, to be known as the Lorette Electric Light
and Power Co., has been formed at Lorette. ncar Quebee.
and will undertake the lighting of that village and of the
Indian and parish churches; $2,500 has been subscribed and
the capital stock will be $to.000.

The Bear River, N.S., Electric Light and Power Co. is
making arrangements for extending its services to Digby and
inrtermediate points. This has nccessitated the increasing of
the capital stock to $73.00¢, and will probably involve the pur-
chase of the plant at Digby, owned by Major Daley.

Letters patent have been issued incorporating W. H. Cole-
man, Andover, Mass.; A. J. Gordon, North Hatley, Que.; F.
E. Lovell, Coaticook, Que.; Jacob \W. Barnard and John H.
Champion, Andover, Mass.; W, D. Curricr, Lawreunce, Mass.,
as the Eastern Townships Electric Co.; capital, $300,000

The Light, Heat & Power Co., oi Lindsay, is construct-
ing its long distance transmission plant. The current will be
carried from the company’s water power at Fenelon Falls, a
distance of 14 miles, into Lindsay and will be completed in
October. The company will have 1,200 h.p. available from
the new works.

Thomas Maynard bas been appointed chief clerk in the
master mechanic’s office of the Grand Trunk Railway works.
Montreal, vice Donald Robertson, who has resigned after a
service of over twenty years as chief clerk in this depart-
ment, to accept the position of assistant to manager and engincer
Wanklyn, of the Montreal Street Railway.

Robert Surteces. C.E.. of Ottawa. has made a report on
watcrworks and clectric light for the village of Shawville. The
cost of a waterworks system 1s given at $11.000; clectric light.
$4.000. The cngineer estimates that waterworks would give
a total yecarly revenue of $1,273. while that from clectric light
would be no less than $1.900. At present Shawville is with-
out fire protection.

In the Divisional Court. Toronto. recently, Chicf Justice
Aeredith and Justice Rose gave judgment in the case of Kirk-
patrick vs. Cornwall Electric Street Railway Company, an
appeal by defendants from judgment of Chief Justice Armour
in favor of plaintiff in a mortgage action for foreclosurc and
payment of $100,000. They held that the mortgage was valid.
but that that part of the judgment directing payment of princi-
pal. interest and costs. must be struck out.

“The B. F. Sturtevant Co., whose well known ** chimneyless™
factory is situated at Jamaica Plain, near Boston. Mass., is mak-
ing an addition to its already large floor space for clectricat
work. Another story is being added to two of its shops. one
125 feet Ly 50 fect, and the other 100 feet square, hoth of which
will be used for this purpose. The increasc in this department
has been cnormous. The company is now making clectric
motors up to 123 h.p.. and generators up to 100 kaw.

The Bell Telephone Co. is burying its wires in the prin-
cipal streets in Hamilton.

V. B. Cleveland, F. H. Neff and 1 M. Stowe, Cleveland,
are said to intend starting an electrical supply factory in the old
Wanzer building, IHamilton, Ont.

The Penficld and St. George Telephone Co. is applying for
a New Brunswick charter, S. L. Dakin, L. Conners, Beaver
Harbor, N.B., and John Doyle, St. George, N.B., are diree-
tors; capital, $2,000.

Dr. Pyne and II. M. East asked the usc of Toronto streets
to distribute power from the Anglo-American Electrical Supply
Company to privatc consumers at 1% cents per h.p. per hour.
They say they would produce power within 18 months.

J. C. MclL.achlan, G. McLachlan, C. Millar, C. \V. Vernon
and R, B. Orr, M.D,, Toronto, have been incorporated to deal in
clectric apparatus, gas engines and aumtocars as the McLachlan
Elcetric and Gasoline Motor Co., Ltd.; capital, $39,000; chicf
place of business, Toronto.

The Deschenes Electric Company denies the story which
has been started that the Mctropolitan and Deschenes Electric
Companics have formed an alliance and that the Metropolitan
Company had bought out the water power of the Deschenes
Company. V. H. Taylor, sccretary-treasurer of the Deschenes
Electric Co., stated that there was nothing at all in the story.

The Hamilton and Lake Erie Power Co. have renewed
their offer to the city of Toronto for the supply of clectric
power for lighting and pumping purposes. In a letter to the
mayor, S. C. Biggs, presi-. . of the company, says that noth-
ing bas been done in this matter and that the continuation of
the delay will result in the loss of thousands of dollars annually
in the next lighting contract. He says that his company can
show to the satisfaction of council their ability to carry out any
contract they may make.

\V. J. Poupore, M.P,, has a very extensive contract with
the Lachine Rapids Hydraulic and Land Co. The contract
will include the addition to the present wing dam of one
thousand feet. This was included in the original plan, and the
original charter from the Government provided for it, buat
the company only constructed a certain portion of it tu sce
how they would get along, and now they find it necessary in
order to get into deep water. The work is to be finished by
the first of December next.

The City Council, Montreal, recently decided to request
the city attorneys to take action to compel the Lachine Rapids
Hydraulic & Land Company to remove their lights from the
incinerator. A contract was given to the company to light
the incinerator, and after the contract had been completed
it was found that the Royal Electric Company had the right
under its street lighting contract to furnish all of the electric
lighting required by the city departments. As a result hoth
cempanies have been maintaining lights at the incinerator and
charging the city for them.

Some time ago American capitalists purchased the con-
trolling stock in the North American Telegraph Company,
owncd by the Folger Brothers and the Rathbun Company. The
telegraph company has been in existence twenty years and
owns 1,000 miles of poles and from 3.000 to 4.000 miles of wire.
\W. Bampficld, of Montreal, has been appointed general man-
ager by the new company in place of R. C. Carter, who was
held the position since the company was organized. The com-
pany owns and operates the telephone and telegraph wires in
Prince Edward, Hastings, Frontenac and several other countics
in Eastern Ontario.

Recently there was in Niagara Falls, N.Y.. a fieree fire at
the power house of the Niagara Falls Power Co. The trouble
was caused by some contractors who were blasting under the
BRuffalo transmission line near the Carborundum Company, who
threw a bit of fuse wire over the transmission wire. This
caused a short circuit and the blowing out of a fuse in the
power-house. The blowing out of the power-house fuse ignited
several barrels of lubricating oil that stood in the oil room.
The employces oi the power-housc took things very coolly, and
the switchbhoard tenders never left their stations, aithough the
smoke was so thick that they could hardly sce. A still alarm
was sent to the fire department and in a short time the fire was
under control. The principal damage resulted to the power
cables and the insulation, and amounted to about $6,000.
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‘The postoflice authorities recently experimented with mail
collections by clectric auto-cars. The electric delivery wagon
bailt by the Stll Moror Syndicate for the Parker Dye Works
was used, The trip extended abont g miles and was covered in
one hour and three minutes, including 2-minute stops at cach of
the eleven postolfices on the route.  The actual running time
was not more than thirty-tive wminutes, just about haif the time
required by the ordinary mail wagon. The Syndicate has seut
in a tender to the department for a nail wagon, capable of
running from fifieen 1o twenty miles an hour, with a carrying
capacity of 1,500 pounds,

A special general meeting of the sharcholders of the Stand-
ard Light and Power Company was held a short time ago in
Montreal; W. McLea Walbank, the president, in the chair. The
object for which the meeting was called, was to approve of the
construction of the new fire-proof station on Chenneville strees,
sow in course of construction, and of ratifying a loan of §$735.000
which had been taken up by theee of the Ottawa sharcholders
of the company Both of these matters were agreed to. The
following contracts were awarded: That for engines to the
Westinghouse Co. of Pitsburg: for rotary converters to the
Canada Electric Company, of Peterboro, and for boilers to
Ralbicock & Wiison,

A patent has been granted to a resident of Vienna, Austria,
Anton Othmar, on a composition for arc light carbons, con-
sisting of finely ground woad charcoal or carbon from gas re-
torts, or both, mixed with finely-ground quartz and diamond
dust. The mixture is made up into a dough by incorporating
it with a solution of copper salt and with jellied salicylic acid
the pencils being moulded from this in the ordinary way and
afterwards burned, as usual, The proportion of ingredients by
weight are: Carhon, 83 paris; quartz, 7 parts; diamond dust, 10
parts. To 20 parts oi the thoroughly mixed powder are added
about one quart of a concentrated aqucous solution of copper
sulphate and one quart of jellied salicylic acid.  The inventor
claims that carbons made mr this manner burn much more
slewly than those in present use.
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A winding-up order las been issued against the Eastern
Townships Chrome Iron Mining and Milling Company.

Leopold Myer, representing a Belgian syndicate, has pur-
chased from T. B. Caldwell, Lanark, Ont., the Calabogic iron
ming, for $100,000, paying $10,000 down.

Another attempt will, it is said, be made to utilize the mag-
nctic iron sand of Moise, Bersimis, and other points on the
north shore of the St. Lawrence and Guli,

The announcement has been made that thousands of tons
oi iron orc have been bought in Newfoundland by Philadelphia
capitalists for shipment to that port, to be manufactured into
steel

It is said that the deposits of nickel ore near St. Stephen,
N.B., will be thoroughly investigated at once by the English
owners, and a perpendicular shaft is to be sunk to the depth of
two hundred fect.

The compressos plant  reported in our issuc oi July as
being sold 10 the Rosa Marie Mines on the \West Coast of
Vancouver Island, was sold and built by the Canadian Rand
Drsill Co. instead of the Jenckes Machine Co., as reported.

The Graham-McKellar group of iron properties on the
Atikokan range, consisting of 16 locations, containing 1,2
acres, and covering 4% miles of the range, has been bonded to
Ronald Hunter, representing American capitalists, jor $350,000.
for 18 months, so that the parties may test the properties. The
sum of §$10,000 was paid for this option,

The additional thirty stamps intended for the Dufferin mill
at Salmon River, N.S., arc in course of erection, the founda-
tions and mortars being already in place. It will be some
months yct beiore the entire coniplement of sixty stamps are
working, as another compound Corliss engine is to be installed
to provide the required power.

The Vancouver, B.C., Province, publishes a story to the
effcet that rich placer fields of gold have been discovered near
the upper entrance to the Alberni Canal on the Pacific coas:.
The distance to that part of the country is about 150 miles by
water, from Victoria. It is said that as high as §2 to the pan
has been gotten by prospectors.

There have been discovered in the Lake Temagamingue dis.
ttict vast deposits of arsenical iron, carrying gold, which, it is
reported, are the largest and richest deposits of this mineral n
the world. The ore is in a solid body, it is said, over 1,020 fe2t
long by 310 feet wide. It would take over three generations to
wke a layer 10 feet deep off the whole tract.  The assays show
over 47 per cent. of crude arsenic to the ton and $3.20 of gold.

The Foley gold mine in northwestern Ontario has been sold
to the Canadian Mines Development Company, Ltd., of Lon-
don. The Foley Mines Company treasury receives $50,000 cash,
and $354.000 in stock, to be divided pro rata among the share-
helders.  The mine will be started up at once, and the 20 stamp
mill will soon again be turning out bullion. The British com-
pany is capitalized for 300,000 shares of £1 cach. Of these,
150,000 shares go to pay for the property; 75.000 shares, par
value $373.000, will be retained unissued in the treasury for a
working capital, or to acquire other properties. Still 73,000
more shares have been placed on the market at par in London.

The Ontario Bureau of Mines has arranged for a series of
suner mining schools to be held at points in the mining dis-
tricts of the province, including Parry Sound, Rat Portage and
Mine Centre. At cach of these piaces there will be a course of
ten days’ instruction by lectures and demonstrations by Pro-
iessors Goodwin and Nicol of the School of Mining, Kingston.
The classes will be free to miners, prospectors and others who
may desire to take advantage of them. In addition to the regu-
lar classes, popular lectures are to be given by Professors Good-
win and Nicol on mining subjects, at other points in the min-
cral districts. The class of instruction has been already opzned
at Parry Sound. where there is great activity, stimulated by the
recent copper discoverics. So far 72 students are cnrolled and
the average daily attendance is 55. Two sessions per day are
held, cach being of two or three hours’ duration. Lectures
have been given at Marmora, where the Delora gold mine is in
splendid shape. Manager Kirkgaarde has improved the plant
in many respects, and the stamp mill is showing good returns.
The old Arsenic Works are being overhauled and will be in
operation in a few weeks.

l\/larineMs.

Two Yukon steamers, the “Nahleen” and “Louise,” have
been totally consumed by fire at Victoria. The total loss will
reach $100,000.

The Richelieu & Ontario Navigation Co. has already
filed up reccipts in advance of last year, though the season
was much later in opening.

From the opening of navigation to the end of July over
five million bushels of grain were reccived at Depot Harbor
for the Canada Atlantic Railway.

The Canadian Canoc Co., Pecterborough, Ont.,, reports a
very busy scason, being still crowded with orders. Durihg
the past scason in addition to the home trade, this company
bas shipped several consignmments abroad to Great Britain
and other countries.

A, T. Wood, M.P.; Wni. Southam, C. E. Doolittle, C,
Wilcox, Wm. D. Long, and A. B. McKay, Hamilton, Ont.,
have applicd for the incorporation of the Quebec, Hamilton
& Fort William Navigation Company, Limited. The capital
stock of the company it $1,000,000. The head office is to be
in Hamilton.

Recently the Calvin Company's new steamer “India” had
a trial run around the harbor. Her engines worked well, and
she answered her sicering gear to perfection. Her first trip
was to Cleveland, Ohio, to load coal for Fort William, after
which she went to Serpent River, Wis., to load iron ore for
Deseronto, Ont. N
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The Red river, which was the principal artery of com-
merce in Manitoba in the early days, but which has been almost
out of use since the advent of railways, is again to be used
for traffic purposes. R. A, Lister & Co have put a stcamer
on the river to gather up cream for their butter factory at
Morris. This is probably the first attempt at utilizing the
river for regular trafiic purposes south of Winnipeg, since 1882.

The regulitions made by the Ontario Government mak-
ing it imperative that logs cut on Crown timber limits be
manufactured in the province, has given the Ontaric ship-
owners a share of the trade in carrying the lumber.  The
rafting of the logs 1o which the embargo applies from the
Georgian Bay across to points in Michigan has now been
stopped, and the Michigan lumbermen are compcelied to have
their logs sawn here. No vessels were necessary in towing
the logs across except tugs, and under the United States
coasting law, Canadian vessels could not afterwards help in
carrying the manufactured lumber from one American port
to another.  One result is, that now Canadian vessels are
conveying the sawn timber to the numerous ports on  the
American side.

ersonal.

G. H. Garden, of the C.P.R. cugincering staff, has gone
to take charge of the double tracking of the line between Port
Arthur and \Vinnipeg, a distance of 420 miles.

H. V. Short has been appointed manager of the machinists
tools and engincers’ supplies department of the Aikenhead
Hardware Co., in succession to A. W. Smith, whose portrait
appears in another column of this issue of The Canadian
Engincer.

L. B. Stewart, Registrar of the School of Practical
Science, Toronto, has reached Dawson, in the Yukon district,
where he purposes spending the vacation surveying. A letter
posted by bim at Dawson on the 3rd July was received by
Mrs, Stewart in Orillia on the 23th.

A Canadian, A, W. McCrea, of Merrickville, Ont., was
sclected jrom among his class of fifty at the Massachusetis
Institute of Technology to represent the architectural depart-
partment at the closing class ceremonies. He has taken a
position with the firm of Caricre & Hastings, promincnt
architects of New York,

C. A. Woolscy, recently appointed sales agent of the
Royal Electric Co., was for some time with the Thompson-
Houston Co., as expert, and upon the amalgamation of that
company with the General Electric Co. remained with the
concern as expert engincer and salesman, with headquarters
at New York. Mr. Woolsey has had a wide and varied ex-
perience, embracing almost cevery phasc of clectrical  en-
gineering.

C. J. Pusey, president and manager of the Irondale, Ban-
croit and Ottawa Railway, died at Peterboro recently from an
organic affcction of the heart.  Mr. Puscy was in railway work
all his life. In 1866 he purchased the nucleus of the pres-
ent I, B. & O. Railway, six miles of complete hine, exiena-
ing castward from the juaction with the Victoria branch of
the G.T.R. His objcct was to extend the line to Brockville,
with connections to Ottawa, to give an United States outlet
to mining products and to cxtend the line westward and
nerth to the Georgian Bay. His idea was the establishment
of large smelting works in Hastings County. By his own
almost cntirely unaided cxertions, Mr. Pusey sccured
Ontario and Dominion charters, and in the face of great
difficultics finished the scheme and extended his railway cast-
ward by ten-mile sections till now 47 miles are in operation,
with five additional miles to be completed this fall. The line
has a fairly paying traffic and is doing much in developing
the lumber resources of the region it taps, promoting secttle-
ment and giving access to promising mining arcas abounding
in gold, silver, lead, iron, corundum, mica, ctc,

%ilwag ]V@ters.

The last relic of the first epoch of railway engincering
in Canada is passing away this month in the form of the
tubular bridge on the G.T.R. at St. Aune's. This old bridge,
which spans the Ottawa near its junction with the St.
Lawrence, is being removed, and a trussed bridge crected in
its place. This old bridge is not only the last of the tubular
bridges in Canada, Lut the last on this continent, and its re-
moval is a historic event. The double tracking of the Grand
Trunk between Toronto and Montreal is procceding. A short
scction of two miles from Trenton to Murray Hill and one of
three and a half miles from Sydney to a point east of Trenton,
both of which are in progress now, will make the double
track complete between the two cities, excepting only a strip
of 30 miles running cast fromn Scarboro Junction, on which,
however, the traflic is not so heavy as on the rest of the route.
A double track is also being made east of Montreal from St.
Lambert to St. Bruno. Of the twelve big passenger engines,
recently described in this journal, six are now on the ser-
vice between Montreal and Toronto, and the new train equip-
ments on this part of the Grand Trunk are spoken of in the
highest terms by the travelling public.

RAILWAY SUBSIDIES.

The Minister of Railways has proposed the following re-
sclutions: That it is expedient to authorize the Governor-in-
Council to grant a subsidy of $3,200 per mile towards the
construction of cach of the undermentioned lines of railway
(not cxceeding in any case the number of miles hereinafter
respectively stated), which shall not cost more on the aver-
age than $15000 per mile, for the milcage subsidized, and
towards the construction of cach of the said lines oi rail-
way, not exceeding the mileage hercinafter stated. which shall
cost more on the average than $15,000 per mile for the mile-
age subsidized, a further subsidy beyond the sum of said
$3.200 per mile of 30 per cent. on so much of the average
cost of mileage subsidized as shall be in cxcess of $15,000 per
mile, such subsidy not exceeding on the whole the sum of
$6.400 per mile.

Central Ontario Railway Company, for an extension from, at
or necar cither Coe Hill or Rathbun Station on the company's
railway, at or ncar Bancroit, not exceeding 21 miles, in licu
of the subsidy granted by 33-36 Victoria, chapter 2—Re-vote.

Great Northern Railway Company, for a railway between
Montcalm and St. Tite Junction on the Lower Laurentine
Railway, Quebee, not excecding 53% miles, and for a branch
from their main line to Shawenegan Falls, Qucbec, not ex-
cceding 6% miles, 53%4 miles—Re-vote.

Phillipsburg Railway and Quarry Company, shortage in
the extension of their railway from a point on the company’s
line at or necar the end of the subsidized scction to the Gov-
crnment Whari at Phillipsburg, Que., not exceeding 6 6-100
miles—Re-vote. .

Strathroy & \Western Countics Railway, for a line from
Strathroy, Ontario, via Adclaide and Arkona to cither Forest,
Thedford or Parkhill, not exceeding 24 miles, in licu of sub-
sidy granted by 57-38 Victoria, chapter 4, partly—Re-vote.

St. John Valley & Riviere du Loup Railway Company.
from Fredericton to Woodstock, not cxceeding 39 miles—
Re-vote.

For a railway {rom Port Hawkesbury, on the Strait o
Canso, Nova Scotia, to St. Peter's, not excceding 30 miles—
Re-vote. .

For a nilway from Windsor, N.S., to Truro, via Town-
ship of Clifton, not exceeding 58 miles—Re-vote.

For a railway from 2 point at or ucar Brockford Station,
N.S., on the Intercolonial Railway, to Eastville, not exceed-
ing 25 miles—Re-vote.

For a railway from Cross Creck Station, on the Canada
Eustern Railway, to Stanley village, N.B., not exceeding six
miles—Re-vote.

For a railway from the villagec of St. Remi to Stottsville,



120

ar sonte point un the Delanare & Hudson (Grand Trunk), in
the parish of St. Valentine, not exceeding 29 miles, of which
12 miles is a re-vote,

For a railway between Pontypuol and Bobeaygeun, tia
Lindsay, Ont. not cxceeding 4o miles, 32 miles re-vote.

Pontiac Pacific Junction Railway Cotpany, for a railway
feom \ylmer to Hull, Que. in licu of the subsidy granted by
60-61 Victoria. chapter 4. not exceeding nine miles.

Portage Du Fort and Bristol Branch Ralway Company,
for a Lranch line on the Pontiac Pacific Junction Railway,
at or near the sillage of Quyun, tonards the village or Purt-
age Du Fort, Que., not excecding 13 miles, 1 liew of the
subsidy granted by 6o-61 Victoria, chapter 4—Re-vote.

Oxford Mountam Railway Company, for a branch trom
their railway from a point between Lawrenceville and East-
leant, to Waterloo, not exceeding 13 nules: gt aules re-vote.

Atlantic and Lake Superior. from Coplin to Paspebiac,
Que., not exceeding 30 miles.

United Countics, from St. Robert Junction to Sorel, 6%
wiles, and from Mount Johuson to St. George station, 1 mile,
not exceeding 7% miles.

For a railway from a point on the Central Railway,
County of Lunenburg. NS, to Liverpool, via Caledonia, or
to the village of Caledonia. via Liverpool, or for any part
thereof, the whole distance not exceeding 62 miles—Re-vote.

For a railway from Indian Garden, Qucen’s County, N.S,,
to Sherbourne, a distance oi 35 miles—Re-vote.

The subsidy which the Ontario and Rainy River Railway
Company is entitled to reccive, under chapter 4. 60-61 Victoria,
shall be $6,400 per mile, for the So miles provided for in the
said Act,

Bay of Quinte Railway Cumpany, for such extension. not
exceeding $3.200 per mile, for 10 nules, nur exceeding 1n the
whole $32.000—Re-vote.

Quecbeec and  Lake St Johm Railway Company, for 12
m.les, from end of their lincat Deep Water, on the Chicoutim
branch, to Ha Ha Bay, in licu of the subsidy granted by
chapter 4. of 1804.

For a line of railway from Hawkesbury, Ont., to South
Indian, not exceeding 35 miles.,

For a railway from Sault Ste. Marie, Ont., towards
Michipicoton river and harbor, and to main line of Canadian
Pacific Railway, not exceeding 4o miles.

For a branch line from the main line of the Ottawa, Arn-
prior and Parry Sound Railway, to the town of Parry Sound,
Ont., not exceeding five miles.

For a railway from the village of Haliburton, via the
village of Whitney, towards the village of Mattawa, Ont.,
not exceeding 20 miles.

For the extension of the Tilsonburg, Lake Erie and
Pacific Railway, from Tilsonburg to Ingersoll or Woodstock,
Ont., not exceeding 28 miles.

To the South Shore Railway Company, from Sorcl
Junction, along the south shore of Lotbiniere, Que., a dis-
tance not cxceeding 82 miles,

Massawipm Valley Railway Company, for an extension to
Staustead Plain, Que., not exceeding 224 miles.

For a railway from Port Hawesbury, on the Strait of
Canso, to Caribou Cove, N.S., a distance of 10 mules.

For a railway from Fort Frances. Ont, westerly to a
point at or near the mouth of Rainy River, a distance not
exceeding 70 miles.

To the General Ralway Company, of New Brunswick,
for an cxtension from Neweastle coal ficlds to Gibson, N.B.,
1ot exceeding 30 miles.

Canadian Northern Railway Company. for a railway from
a point on the present line of the Winnipeg Great Northern
Railway. north of Swan River, to Prince Albert, N.W.T., not
exceeding 100 miles.

For a railway from some point ncar Arthur Station to a
pcint south of Moose Mountain, Manitoba, not exceeding
20 miles.

For a railway from Sunnybrac to County Harbor, and
from a point at or ncar County Harbor cross-roads to Guys-
boro, N.S., to make up deficiency in milcage between points
mentioned, additional mileage not cxceeding 15 miles.
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For a railway from Port Clyde to Lockport, N.S., not
exceeding 20 miles.

For a railway from a point on the Intercolonial Railway
at or near Halifax to a point on the Central Railway in the
County of Lunenburg, not exceeding 20 miles.

For a railway from Labelle, in the Province of Quebee,
in a north-westerly direction to Nonuningue via Notre Dame
Del Annonciation, a distance not exceeding 22 miles.

For a railway from Owen Sound to Meaford, not exceed-
ing 21 miles.

Ottawa and Gatineau Valley Railway Company, for their
line of railway in and through the city of Iull, Que., not ex-
ceeding four miles,

Western Alberta Railway Company, from a point on the
United States boundary west of Range 27, north-westerly to-
wards Anthracite, in the district of Alberta, not exceeding 50
miles,

Edmonton, Yukon and Pacific Railway Company, from
South Edmonton, N.W.T., to North Edmonton, and thence
westerly towards the Yellow Head Pass, a distance not ex-
ceeding 30 milds,

Restigouche and Western Railway Company, in addition
to the 20 miles granted, and in continuation towards the St.
John river, a further distance, not exceeding 13 miles, and to-
wards Campbellton, a distance of 12 miles 1 all, not exceed-
ing 27 miles.

For a railway in extension of the St. Fruncis branch of
the Temiscouata Railway, to the mouth of the St. Francis
river, a distance not exceeding three miles.

Canada Eastern Railway Company, from Nelson, N.B,, to
connect with the main line into Chatham, 214 miles.

Bay of Quinte Railway Company, for an extension in a
westerly direction from Deseronto for a distance not exceed-
ing two miles, alsu for an extension from Tweed in a northerly
direction not exceeding five miles, in all seven miles.

Ontario, Belmont and Northern Railway Company, for
an cxtension from iron mines in 2 north-westerly direction
a distance not exceeding five miles, and also for an extension
railway southerly from the present southern terminus to the
Central Ontario Junction of the Canadian Pacific Railway, a
distance not exceeding two miles, but the lastzmentioned aid
for the said two miles of railway shall not be granted in case
the Railway Comumittee of the Privy Council finds that
adcquate running powers on fair terms cannot be sccured to
the company over that portion of the line oi the Central
Ontario Railway between the present southerly end of the
Ontario, Belmoat and Northern Railway and the Canadian
Pacific Railway Company's line at Central Ontario Junction.

For a line of railway from a point on the Pembroke
Southern Railway, at or near Golden Lake. Omario, towards
a point on the Irondale, Bancroft and Ottawa Railway, at or
near Bancroft, not excceding 20 miles.

(To be continued).

WANTBD-Yqun;: man familiar with installing and repairiog electnc recording

meters. Give paticulars of exverlence. Only hustlers and first-class pen-
men need apply. Advancement if satisfactory., Address “\WATT,” Canadian Ea-
gineer, Montreal.

WANTED—A First-class Minilng Foreman, who has had exporience
in Galona, Zinc and Stlver Mining. Send references and rate of
wages expected to P. W, RESSEMAN, 31 Central Chambers, Ottawa, Ont.

FOR SALE

A good Water Power, 500 horse, situated onc-half mile from rallway, every
facllity for making siding to power. Address .
3. D. THEUNISSON, Cookshire, Que.

(anoes & Boats

For Prospecting

All Kinds of: NWRITE FOR
pleasuro Cancecs and Boats CATALOGUE ““A*

H- B. RY ’ PETERS’?TF}.OUGH




