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aATHAM MUNICIPAL LIGHTING PLANT.

Tus year 1897 marked the inauguration of the electric
light plant installed, under civic control, for lighting the
streets of the city of Chatham, Ont. In February of
that year a by-law was carried by the ratepayers author-
izing the City Council to expend $15,000 in the purchase
of an arc plant. Tenders were subsequently invited
and awards made for the same. The contract for the
complete electrical equipment, including dynamos,
lamps, wiring, etc., was placed in the hands of the
Thompson Electric Company, then of Hamilton, but
now amalgamated with the Toronto Electric Motor Co.,
and doing business in Toronto. Messrs. E. Leonard &
Sons, of lLondon, were the successful tenderers for the

arrester.  Wherever possible the circuit is divided into
loops, comprising some 5 to ten lamps, each loop being
controlled from a substantial absolute cut-off switch.
The interior wiring is ot No. 6 B. & S. rubber covered
wire.

A plug switchboard, arranged so that machjnes and
circuits may be interconnected, is provided. This is
furnished with ammeters and magnetic blow-out light-
ning arresters of a new pattern, the whole being neatly
arranged on a white marble base.

The plant is said to have been subjected to the most
vigorous tests, and to have proved very satisfuctory.
The machines were short circuited at full load for one
minute, and also while at full load the circuits were

ViEw OF ELECTRIC LIGHT PLANT, CHATHAM, ONT., SHOWING ONE ARC MACIINE AND ENGINE,

engine, and Park Bros., of Chatham, for boilers. The
accompanying view shows one of the arc machines and
the engine.

The clectrical cquipment consists of two automatic
arc dynamos of nominally 50 lamps capacity each.
These are supplying current to 104 arc lamps and 10
series incandescents through circuits which aggregate
some 24 miles in length. The 16 incandescent lamps
ard 2 arc lamps are used for illuminating the power
house and adjoining waterworks plant, while 102 lamps
are fur street illumination exclusively. These latter are
provided with substantial telescoping storm protectors,
and are suspended from a suitable steel mast arm.
Sleet proof lamp-supporting pulleys and thoroughly in-
sulated Jamp hangers are used throughout.

The outside circuit throughout is of No. 6 B. & S.
hard drawn copper wire, triple braided, strung over
double petticoat insulators, and at intervals of two miles
is protected by an effective magaetic blow-out ligitning

suddeniy opened. These tests thoroughly demonstrated
their ability to withstand any exigencies of service.

The engine is a Leonard-Ball automatic compound,
of 100 h.p., and is designed with a heavy shroudad
frame and box base. The bearings are large and well-
proportioned. The engine is well finished and is
equipped with a very complete oiling device, making a
power plant neat in appearance, silent running and
economical,

The Windsor Hotel Company, Montreal, Que., arc making extensive
alterations 1n their electnc installation, and have ordered from the Cana
dian General Electric Company two 1,000 light slow speed multipolar
gencerators, with marble switch-board panels.

Mr. Wm. Fowden, of Camden, N. J., gives the following plan for
presenting arc lamps from freezing :  Take a number of thin sheets of
cardboard and punch a hole in them the same size as the carbon, and if
the tnmmer thinks that things are goiny to freeze, slip onc of these
small pieces of cardboard on the . pper carbon of the early side of the
iamp. This will act as a shzd for the water, and prevent the lamp
from frec2’ng.
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THE DIESEL HEAT MOTOR.,

AN invention which is attracting considerable attention
throughout the United States and Europe is the Diesel
heat motor, the tests of which have shown remarkable
results in the way of converting the whole heat contained
in the fuel into actual work.  Ina paper read at a meet-
imz of the Deutscher Ingenieure Verien, the inventor,
R. Diesel, of Munich, describes the principles of the
apparatus, from which we obtain the following par-
ticulars :

Mr. Diesel states that in every process of combustion
two kinds of temperatures are to be distinguished :
t. The temperature of ignition; 2. The temperature
ol combustion.  The temperature of ignition is that
temperature to which a fuel must be heated to ignite it
in presence of air.  The temperature of combustion is
that temperature subseguently generated by the chemical
process of combustion after ignition has taken place.
The combustion temperature must be penerated not by
the combustion and during the same, but betore and in-
dependent of it after igoition has taken place, by
mechanical compression of pure wr.  To deviate from
the perfect  process,  directly  compress  the
adiabatically instead of first isothermally from 2 to g4
atmospheres and then adiabatically to the 30 or jo fold.
By so doing one realizes the first ot the required condi-
tions, i.e.. the generation of the combustion tempera-

anr

ture by mere compression v 'th pressures which are two
and four times lower than those used in performing the
perfect cycle.

The fuel must be introduced gradually into the air,
which is compressed adiabatically to the combustion
temperature in such a manner that the heat generated
by gradual combustion is absorbed in the so-called nas-
cent state, in consequence of a corresponding expansion,

i.c., by mechanically cooling off the gases so that the
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period of combustion is going on constantly isother-
mally. Tt is evident that the fuel, in order to fulfil that
condition, must be charged in its physical composition
1o a1 yrascous, liquid or powdery form.  That is to say,
that through the combustion and during the same, no,
or a relatively small, increase of temperature is caused,
an idea which seems to be absurd after having hereto-

fore always effected the increase in temperature by the
combustion and during the same.

The fourth condition also presents a revolution o
ideas hitherto considered correct, according to which
the combustion had to be carried on with as little or.
plus of air as possible, while he contends thit . conyid.
crable surplus of air, whose amount can be determiney
theoretically in cach special case, is necessary

‘The operation of the motor may be briefly descripey

D -%»h’

SIDE VIEW AND PLAN OF Valves, Dirsgy
RaTionatl Heat Motor.

Fios 3 aNp g

as follows : An auxiliary air pump compresses the air
to about 500 pounds per square inch, storing itina
separate reservoir, from which it is led into the cilinder
along with the oil or gas or coal-dust, and compressed
still further, the temperature due to compression rising
to the ignition temperature of the combustible. The
fuel begins to burn and generates still higher tempera-
ture and pressure by doing so; at the end of the stroke
the consumed gases, still at a high temperature, are led
into a lafger low pressure cylinder, which brings the
pressure down so low that the succeeding exhaustis
comparatively quiet.

In such an engine there are great possible advantages
of superiority over the steam engine.
is used ; there is, therefore, no loss of heat in the flue
wgases or by boiler radiation, nor steam pipe condensa-
tion. The maximum available theoretical efliciency for
such a motor is greater than that of the steam engine,
owing to the possibility of using higher pressures, and
consequently a higher range of temperature.  This
theoretical efliciency varies from 30 to 70 per cent.
There is no cylinder condensation, and several other
sources of loss are abolished.  The mechanical efficiency
is, however, likely to be a little lower than that of the
steam engine, owing to the high compression necessary
and consequent transmission and retransmission of
encrgy between the piston and the fly-wheel.

The experimental engines so far constructed have
been of the single-cylinder four-cycle singie-acting ver-
tical type, onc of which of 20 horse power was tested
with petroleum in the early part of 18g7. This enguie
is provided with a ring piston and separate cross head,
water jacketed and provided with poppet valves operated
by cams for admission and exhaust. A small pump is

No steam budes
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antached which keeps an auxiliary vessel filled with air
compressed to a higher pressure than that obtained in
the cylinder.  This serves to inject the fuel, and also to
start the engine.

With this engine of 20 horse power working with re-
fined ligunl petroleum. the maximum available theoretical
efficiency was about 50 per cent., and the actual ratio of
indicated energy to the total energy of the fuel was
about 33 to o per cent., showing an indicated efliciency
of the enyzine as such of 70 to 8o per cent. The
chanical losses of this engine varied between 25 and 30
pee cent. on high loads, giving over 26 per cent. of the
total heat of the fuel as available energy at the shaft.
With reduced loads the mechanical efliciency, of course,
falls off, but the thermal efficiency, owing to the greater
expansion, increases, thereby counterbalancing to a
large extent the other and rendering the consumption of
fuel per horse power low at all but the lightest loads.
Owing to the high pressure employed in this engine
also, the cylinder dimensions are from 30 to 50 per cent.
fess than those of gas engines of the explosion type.

The governing of the speed is also as simple and easy
as that of the steam engine. The exbaust gases are
poticeably invisible and nearly odorless during ordinary
running, owing to the perfect combustion, which also
prevents fouling of the interior cf the engine.

In a paper read before the same meeting by Professor
Schroter, describing the tests made with theengine, the
following facts were shown :

me-

There was a noticeably exact regulation of the com-
bustion process. One hundred and more diagrams were
found to coincide exactly as with steam engines on
constant load. The ratio of indicated work on com-
pression to that of indicated work on expansion, average
values for tull and hall load being taken, showed a value
of about 30 per cent. The mean effective pressure in
the working cylinder was about 73: kilograms per
square centimetre on full load and 5% on half load,
corresponding to 100 and 70 pounds per squarce inch.
The effective work was measured by a modified prony
break. The mechanical efficiency, that is, the ratio of
effective work to indicated work, varied from 73 per
cent. to about 58 per cent., as the work was varied
trom full to halt lond. The consumption of petroleum
per break horse power was about o.24 kilogram on full
load and 0.28 on half load. Careful tests were made of
the calorific value of this fuel, showing that there was
converted into brake horse power over 25 per cent. ot
the available energy of the fuel at full load and over 22
per cent. at half load.

The Diesel motor has been patented in all countries
where patents are granted for inventions, and the
rights for the United States and Canada have been ac-
quired by a company since incorporated under the laws
ot New York State as the *“ Diesel Motor Company of
America,” with offices at No. 1t Broadway, New
York.

AMALGAMATION OF ELECTRICAL
INTERESTS.

Within the past month the amalgamation of the
Thompson Electric Co., of Hamilton, and the Toronto
Electric Motor Co., of Toronto, has taken place. The
new concern will be known as the Toronto Electric
Motor Co., Limited, with headquarters in Toronto, and
a capital of $50,000. A new factory building, 935 by 50
feet, 1s now being erected on Pearl street, which will be

equipped with modern tools for manufacturing and
appliances for fully testing the finished product. A
travelling crane will extend the whole length of the
shop, and each machine will be connected with a separ-
ate motor, making a thoroughly complete establishment.
The manufacture of are and incandescent lighting and
power plants will be continued.

CANADIAN ELECTRICAL ASSOCIATION.

A weLL attended mecting of the Executive Committee of the
above association was held at the oflice of the secretary, Mr, C.
H. Mortmer, Confederation Life Buildmg, Toronto, on the sth
mst, to further arvangements for the annual convention which is
to be hield w Montreal.

The dates chosen for the comvention are Tuesday, Wednesday
and Tharsday, the 28th, 29th and 3othof June.  The headguarters
of the assoviation during the convention will be at the Windsor
Hotel, where the business sessions and  the annual banguet will
also be held.

The draft programme recommended by the local conmnitice of
arrangements, with some shght amendments, was adopted, and
is as follows:

First Dav.— Exccutive mecting .30 1o 10 a.m.; session, 10
AL L0 1 PG SONSI0n, 2 T0 5 Pk 7. 30 P, tnp around Mount
Royal by speaal Patk and ISand cars, alterwands ascending

Inchue railway to lookout on mountiun to view the city under
illumination.

SECOND DAV, —Session, g to 12, noon; cabs and busses from
Windsor Hotetat 1 pane to visit s (1) Bell Tetephone Company's
new bnldingg 5 (2) Street Radway Company’s power house 5 (3)
power house and works of the Lachine Rapnds Hydeaulic & Land
Co., retwming to city at 7.30 panc; g paat, annual banquet of
Association at Windsor Hotel,

THIRD Davi—Session, g to 12 a.m., clection of ofticers and
vimt 1o MeGall University ;1030 pama, visat to Royal Electrie Come
pany s lighting station and factory, then by speaiad G, T ieain 1o
vist the works of the Clambly  Manutacturing Company at
Chambly.

A namber of very interesting and anstructive papers relating to
vanous phases of electrical work have been pronused, and are in
course of preparation.

Negotiations are in progress with the object of securing special
transportation rates to enable a large number of the western
members to parbapitte i the proceedmgs of what will une
doubtedly be avery pleasurable andinstructive occasion. We
bope to be in a position to announce further particuldars in our
May number.

PROPOSED MARITIME ELECTRICAL ASSOCIATION.

A MEETING has beea called at the Plahifax Hoteld, Halifax, Nova
Scoua, for Tuesday, the 12th inst., for the purpose of orgamzing
a Marmme Electucal Assouation,  The prelminary cocular
states that *“ while it is felt that all those engaged in the clectrical
business in Canada should, if possible, belong to the Canadian
Electrical Association, there sull remains a great nced for an
association of a more lnex) character, whose place of mecting
would be accessible to all ats members, and which could discuss
not only papers of a techmeal Charicter, but also the questions
arising from purely local circumstances.” Amony the principal pro-
moters of the new organization are « Mr. E. T, Freeman, of the
General Electric Co., Halifax ; Mr. Jas, Waddell, P. E. L. Electric
Co., Charlottetown, P.LEL; Mre. Fo AL Bowman, New Glasgow
Electric Co., and Mr. J. H. Winlield, Nova Scotia Telephone Co.,
New Glasgow, N. S.

ROYAL ELECTRIC ENG!NEERING SOCIETY.

AT a meeting  of the Royal  Electric Eagnneering Society held
on March 17th, Mr. K. B. Thornton, of the Royal Electiic Co.,
read a paper on ‘C Alternatimgs Current Arc Lamps, " and at a
mecting held on March 3ist Mre. W, F. McLaren and Mr. R, F.
Morkill read a paper on ** Alternating Current Motors.”  Mr. Dix
will read a paper at the next mectingg on April 13th. The socicty
are holding their mectings in the Board room  at the Royal Elec-
tric Company’s general offices, Queen street.

Messrs. Ness, Mclaren & Bate, telephone manufacturers of
Montreal, who were recently burnt out at No. 749 Cragg street,
have taken new premises at No. 319 St James sirect (corner of
Craig), and have put in a complete new plant of special tools and
machinery for the rapid turmng out of iclephones, telegripb
nstruments and electnicial supphes of all kinds, and they now
have anc of the best equipped and up to-date factories in Canada.
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MATTERS AFFECTING THE OOST OF ELECTRIC
POWER,
By H, I, Erniorr, B.A.Sc., Lecturer Toronto Technical School.

THE paper, of which the following is a short digest, was written
with the intention of pointing out the nature of and relation be-
tween the various items that enter into the cost of production of
electric power for incandescent lighting, and the effect upon the
cost per unit output, of different styles of engines, differences
in the cost ¢f coal, and different methods of supply. It may also
serve 1o show why the efficiency of production is lower and the
cost higher than for most other forms of power. The chief thing,
however, to which: attention is called 15 the great influence of the
variable load upon the cost, being much greater than poor en-
gines or high-priced coal.

A problem of this nature cannot be attacked in a general man-
ner, but a particular case must be taken, and results will be ob-
tained which indicate to a greater or less extent what to expect
in general practice.

A 350 K.W. dynamo used to supply power for incandescent
lights in a city from 30,000 to 60,000 inhabitants will be used as
the basis of calculation.  This dynamo is assumed (upon informa-
tion furnished by the Canadian General Electric Co.) to have at an
output of 336 K.w., a commercinl efficiency of93.8%. Itsefficiency
curve is given, No. 17, Plate 1L

In order to get the total capital invested we have to figure on
boilers erected and connected, engines ready for work, dynamo,
including  switchboard and all necessary instruments, ete.,
building chimney and yground, and then allow an additionat
amount for inspection and loss of interest during construction.
Figures iare given by Dr. Chas. Emery, of New York. which repre-
sent good modern practice for engines and boilers, both in regard
to cost and efficiency. These figures, which are given in the
report of the proceedings of the A.LE.E., are used in the present
paper to arrive at the capital invested in engines and boilers,
Good modern water-tube boilers are used, at a cost of from $22
to $25 per 1LY, set up and connected.  The horse power required
in each case is calculated from the 1 steam ¢ ion
of the enginc.  Four styles of these are used:

1. Simple high-speed non-condensing.

2. Simple low-speed non-condensing.

3. Compound high-speed condensing.

4. Compound low-speed condensing.

The coal is to have an evaporative power of 8.5 pounds of water,
and assuming a four per cent. losy in the belts and a dynamo
efficiency of 93.8 per cent., the output in watt hours per pound of
coal at full load given in column 39 is obtained.

The interest or dividend to be paid, which comes into the cost
account, is placed at 107 on the capitalinvested. The remaining
expenses muy be included under: Depreciation on boilers, engines,
dynamo and buildings ; supplies and probable repairs ; wages, in.
surance, tixes, renewals and cost of coal. Calculation is made
with cach of the above styles of engine for coal at $2.67 and
$4.46 per ton of 2,000 lbs,, and for the three cases: first, where
the plant runs fully loaded for 308 days of 10 hours each ; second,
for 365 days of 20 hours each ; and third, where the power has to

be supplied according to the load line, No. 6, on plate I 1wy
be noticed that in this case’there is the same total output per day
as when the plant was fully loaded for 1o hours, thatis, 3,360 k.w,
hours.

There is not space in the present condensed article to describe
and justify the methods used in arriving at the cost in this (hird
case, more than to say that such expenses as wages, renewals,
repairs, interest and taxes, will be as high for a year avifihe
plant ran fully loaded. The cost per unit output is therefore in.
creased.  The cost of coal per unit output is obtained by Potting
an efficiency curve for the plant, showing the output per pound
of conl at various loads. This is done in the case of engine No,
4 only, but in order to compare the total costs in each case, the
same efficiency curve is used with the others.

The curve of engine efficiency, No. 16, is plotted in the follow.
ing way : The decrease in efficiency due to increased cylinder
condensation is calculated, using a method given by Profesor
Carpenter for this style of engine. It is a modified form of Thurs.
ton's proposition that the wastes vary as the square root of the
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number of expansions, and seems to give results comparauble with
those obtained by actual experiment. For the friction thereis
36 H.P, lost at full load. This includes both engine and jack.
shaft friction. Of this, yo H.p. is assumed to be a constant for
all loads, and the remaining 16 H.P, is a function of the 1 W.p.
Having by this means obtained curve No. 16, it is easy to 2btain
No. 18, which gives the engine efficiency in terms of the dynamo
output. Combining 18 and 19, we get No. 20, which gives the
efficiency ot the plant in per cent. of that at full load, Taking
this curve in conjunction with the assumed load line, No. 60n
Plate 1, the average cost of coal per K.W. hour is found, and then
the total costs as given in columns Nos. 33 and 34.

To give an idea of the nature of the costs of diziribution to con.
sumers columns 35, 36, 37 and 38 are calculated. Suppose the
generator is wound for 111.3 volts, and there is an average drop
of 5% 6n the lines, the average voltage supplied will be 106. The
336 K.W., at a pressure of 111.3 volts, will mean 3018 amperes.
A loss of 18 amperes is assumed through the shunts of the
Thompson meters and other leakages. This leaves 3000 am.
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peres at o pressure of 106 volts, or 318 K.W. supplied to cus.
tomers.  For an installation of this size in a city where the con.
waers Jo their own inside wiring and the line work is all above
ground, the estimated cost of the construction work is placed at
Sjo000  This provides for 6,000 6o watt lamps, and the estima-
tion s wade on figures obtained fiom one of the ageats ot the
Canadian Generad Electric: Company.  The following items will

have to wlded to the cost account ¢

Interest on $40,000 at 10°), .. 84,000
Depreaation on construction work at g, 1,000
Salury of clork to keep books and render accoutits,
cte, at Sz per week - 00 L 02
Wages of boy to read meters, ete., at 84 per week. . 208
Total $6,432

This means that without taking into account the loss w distribu-
o, 0.655 cents will have to be added to the cost per Kow. hour
on the basis of 308 days of 10 hours, aud 0.277 cents will have 10
be added m the case where the plant runs 365 days of 20 hours.
Taking mto account the loss in distnibution, the total casts per
K. hour as given in columns 33, 360, 37 and 38 are obtained.

Upon looking over the official reports of pumping engine tosts,
itis seen that the work actually done per pound of coal is in many
cases egquivitlent 10 400, 500, Or even more  wiatt hours, whereas
n power houses the output is in many cases less than oo and
seldom over 200 watt hours per pouad.  This s notwithsianding
the fact that an enge and dynamo ciin be constructed nearly, of
not actually, as efficient as a pumiping engine.  The low cfliciency
w due directly and indirectly to the viriable load, which has a
stll greater effect on the cost of production. It lowers the effi-
aeacy directly, as already pointed out in the preceding caleula-

uon,  Morceover, if an attempt to keep up the cfliciency is made
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by dividing the units, it is still much lower than it would be with
aconstant load.  The units must be smaller and, therefore, less
eficient, and besides this there are extri belting and friction
losses introduced.  The total load line in most power houses will
be mide up of a number of different kinds of load lines. Curves
1.2, 3, 4 and 5, on Plate I, are taken from a powes hiouse in a
aty having between thirty and forty thousand inhabitants, and
illustrate what is meant.  Different sizes and styles of units will
have to be installed, und this results in a much lower efticiency
than could be otherwise obtained. The engines used in the cal-
culations represent good modern practice for this size and siyle,
yet with these even at full load it can be seen that the efficiency
s comparatively low, and with the load line assumed, which is
equivalent to a load factor of 46, the efficiency has been reduced
to u2.3Y% of that at full load.

The effect of the variable load upon the cost is even greater.
The items which enter into the cost itccount may  be classified as
follows :

First : Those that vary directly as the output. The cost per
umit s the same no matter what the load.  This class includes
such items as cost of carbons and incandescent lamp renewals.

Second ¢ Those that decrease with the output, but not so rapud-
. The cost per unit increases to a great or or less eatent. This
class wncludes cost of coal, oil, supplies of certain kinds, and per-
haps wages.

Tiird ¢ Those that remain constant no matter what the output.
The cost per unit varies inversely as the output.  This includes
msurance, taxes, rent, interest and generally wages.

It s evident, then, that as the two latter classes include the
greater part of the costs, the cost per unit must greatly increase
as the load factor becomes smaller.

MUNICIPAL OWNERSHIP VS, PRIVATE
CORPORATIONS.

Mu. M. J. Francisco, of Rutland, Vermont, has issued
the fifth edition of his work entitled ** Municipal Owner-
ship vs. Private Corporations,” in which he presents
many strong arguments against municipal control of
clectric light plants,  Mr. Francisco commenced the
investigation of municipal ownership in 1883, and has
personally visited nearly all the municipal plants in the
United States and Furope.  Having had many years’
experience in the electric light business he is in a posi-
tion to analyze statements made in regard to the man-
agement of plants, and to judge of their efficiency.

At the outset the author shows how many of the
erroncous statements regarding the cost of electric light
produced under civic control are arrived at, and refers
at some length to municipal ownership in England and
Scotland, where the actual facts prove it to be much
less successtul than is generally supposed.

Some figures submitted by Mr. Francisco are interest-
g, Statistics from 174 private companies show the cost
per lamp per hour to be .02352 cents, while they furnish
on an average 634 candle power per hour for one cent.
The same analysis of 86 municipal lighting plants, taken
from every state in the United States in which muni-
cipal plants are operated, shows that the average cost
per hour is .0359 cents, while they only furnish on an
average 404 candle power per hour for one cent.  This
shows that the private companies are furnishing the
lights on contract on an average of .107 cents per hour
less than the municipalities can produce them, and also
furnishing 250 candle power ner hour more for one cent
than the municipal plants.  Late reports from municipal
plants also show that the expense of maintaining the
plant is increasing each year, but notwithstanding this
increased cost in muaicipal plants, the price charged by
private companies for lights has decreased every year.
A list is published of municipal plants that proved un-
satisfactory, and were abandoned or sold.

Massachusetts, it is stated, has a commission which
controls the electric companies, and trom statistics ob-
tained from the commissioners’ report, the following
figures as to the average cost are obtained:

Candle Candle
Cont Cast powerper Hourn Nights  power

Municaapal Plants in per pet hour for  per prer of
Massachusetts, year. hour. 1t cent. nyght  month lamp.
Braintree. $133 34 .0387 204 7 27 1,200
Domers . ..., 7306 .03 2.40 o 24 1,200
Middleboro 107 334 .049 204 b} 23 1,200
Marblehead.. 100 30 .0306 333 8 29 1,200
Peabody ... Qo § 0266 3351 10 30 1,200
Reading .. 13886 0951 120 0 23 1,200
Wakefield... 124 3o L0851 gt 3 23 1,200
Average. Si1togu  -0g 248 7 23 1,200

Pusvate Corporations in
Macachusetta

Hyde Park..... S 6666 .032 370 3 20 2,000
Chebsea....... 109 50 .0286 319 11 2 1,200
Bostan. .. .. 12775 -0354 3530 0 30 2,000
Springtield .. . 7500 .o208 37 10 30 1,200
Westfield. . . .. 8200 .0379 527 4 30 2,000
Haverhill. . 13224 .038 326 10 30 2,000
Worcester.. .. 12775  .0334 336 10 30 2,000
Average .S102 98 .034 513 5 29 1771

It will be seen that the average cost per lamp per year
in the municipal plants is $110.99, while the same cost
with private companies is $102.98. The uverage cost
per hour is .04 and .034 cents respectively, and the
average candle power per hour furnished for one cent
248 and 513.
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LONG DISTANCE TELEPHONY IN CANADA.

Rarip as has been the development in the application
of electricity to the requirements of social and cowm-
mercial lile, in no direction has this development been
more surprising than in the science of telephony, and
more especially in the extension of its capabilities for
long distance communication. It is doubtful if the
achicvements of the long distance telephone are as yet
fully appreciated by many who are well versed in the
triumphs of other branches of electricial science; much
less to the general public. It is our apprediation of this
fact that induce< the conclusion that a review of the
long distance telephone service of the Bell Telephone
Company of Canada would be interesting, as well as
instructive, 10 many of our readers.  Comparatively few
people in Canada realize that te-day it is perfectly
feasible 10 converse satisfactorily b long distance tele-
phone, say, from Toronto to Portland ; Montreal to
Pittsburg ur Chicago ; Hamilton to Baltimore; or Ottawa
to Washington. Yet it can be, and is being done.

Leaving aside altogether the enormous and constant
application of inventive skill and capital which have
been required 1o bring the locst telephone service to its
present efficiency, it is certain that the changes and the
development of the longr distance branch of the service
have been cqually radical and proportionately expensive.

The first attempt of the Bell Teleephone Company of
Canada to establish a Jong distance service, was made
in 18S1, by the construction of a single iron wire line
between Toronto and Hamilton, then considered quite
an achicvement, and the line was well patronized.
Within three years, S35 miles of poles and 1,500 miles
of wire were constructed by the company, but so rapidly
did conditions change, that even in this short time this
type of linc was found inadequate to the requirements
of n growing business.

In 1SS3 copper wire was substituted for iron wire,
affording better results. The introduction of the
clectric light and trolley, however, soon forced upon the
company another and a more radical change, and
metallic circuits had to be adopted upon all principal
lincs. This change, begun in 1883, was carried on as
fast as circumstances would allow undil all the principal
lines of the company were made metallic, or, in other
words, two Wires were necessary to transmit a1 satisfac-
tory converstation where onc would suffice before the
introduction of clectric cars.

The extension of the system, in the meantime, went
on apace, until, at the end of ten years, the company
had in operation 3.483 miles of pole line and 13,148
miles of wire in its long distance senice, and at the
present time they have in the provinces of Qntario and
Quebee 6,005 miles of poles, bearing 16,307 miles of
wire.

Conncections have been established with the extensive
long distance system of the American Telegraph and
Telephone Company and affiliated companies in the
United States, at Newport, Vermont, St. Albans, Qyr-
densburg, Buffalo and Detroit, affording a sistem  of
direct telephonic communication as far south as Virginia
and Tennessee, and from the cities and towns of the
Atlantic seaboard westward to Nebraska.

The difference in the cost of the first loag distance
linc of 1881 and the long distance line of to-day affords
one of the serious problems in finance which the com-
pany has 1o meet. It is not a mere matter of change ;
it is a revolution requiring absolutely new and far more

expensive construction, In 1881 a No. g iron wire (288
Ibs. to the mile) was the best in use.  To-duy mos qf
the construction is of 1wo copper wires (which together
weigh 532 1bs, to the mile). Formerly 32 poles to the
mile were sufficient, but with the introduction ot copper,
in order to reduce the strain upon the wire, 4o poles 1o
the mile arc used ; the poles have to be set deeper in
the ground and meore carefully stayed, all ot which
greatly increases the cost.

The lonyr distance central office equipment of 10.day
is much more expensive than it was ten years apo, im-
provements having been made to facilitate the work of
operating and to secure the best results in communica.
tions. The astonishing results which the long distance
telephone service of to-day affords is due as much 1o the
improvement in instruments, switches and other appara.
tus, and to the system upon which these are employed,
as it is to the improvement in the lines.

Many people suppose that the longr distance telephone
is a competitor of the telegraph, and they are unuble 1o
understand the cause of the difference in rates.  The
competition is largely, if not entirely, mythical, and the
reason for difference in rates is easily explained. The
telegraph employs a single iron wire conductor, and, by
means of a quadruplex instrument, this single wire is
made to serve the purpose ot four wires. The long
distance telephone service requires two copper wires for
each aircuit, which together weigh nearly double what
the single iron wire does, and costs over five times as
much per pound. The general construction and office
cquipment of the long distance telephone service is ulso
fur more expensive than that of the telegraph. Nor
does the comparison end here.  An ordinary ten-word
telegram may be transmitted in onc minule, and it is
practicable to transmit four messages simultancously
over one wire. Each completed conversation over the
long distance telephone occupics two wires tor an average
of ten minutes ; the comparison, therelore, being two
capper wires for ten minutes, as against one-quarter of
a single iron wire one minute.

Another important difference arises from the essential
difference in the two systems of communication.  The
sender of a telegram  writes out his message and goes
about his business, and the operator forwards it as
other demands on the line will best admit, with slight
reference to time, thus keeping the telegraph lines tully
cmployed at all hours.

The correspondent by telephone must have the line
when he requires it, or not at all, and practically the
cntire carnings of the long distance telephone line must
be within such hours as business men gencrally are in
their offices, the hours during which these lines are
productive being thus limited ; and, as has already been
pointed out, the capacity of the long distance line being
contined to an average of six conversations per hour, it
is clear that the rate must be sufficient to yieid during
that time an adequate return upon the investment and
expenses.

Telephone rates are based on mileage and the time
the linc is occupied. The partics to a conversation ab-.
solutely control the line for the whole distance between
them, on the average, ten minutes (five minutes tor the
conversation and five minutes to arrange the connection
and 1o disconncct the line). 1t lollows that n cquity
they must pay for the investment they control for the
time itis at their disposal.  Therefore, distance ard
timc must be the ruling factors in fixing the rates.

The telegmph and long distance telephone have
distinct functions and serve a different purpose to the
commercial world. The telephone has, in  reality,
created a business for itwclf. Time is, to-day. the
prime consideration in the transaction of much busincess,
and the long distance telephone obliterates both time
and space.  Retail merchants no longer carry the heavy
stock of former vears, but promptly supply the reguire
ments of their customers through the connection the
long distance telephone affords with the wholesaler
So. through every branch of business the telephone has
become a distinet and indispensable factor, the uscful
ness of which will be extended as its possibilities be
come mosre generally known and recognized.
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AN HISTORICAL CHAPTER ON THE STEAM
ENGINE.

For the following historical chapter, which traces
trom B.C. down to the present time, in chronological
order, the different stages the steam engine has gone
through to make it what it is to-day, we are indebted to a
treatise entitled ** Smokeless Heat," issued by the Gen-
eral Engineering Company, of Toronto :

927 B.C.—Homer spoke of steam as we do.

300 R.C.—Plato described steam as water melted into air by
heat, winch could be compressed into water again.

222 B.C.—Archimedes is said to Lave used steam in his defen-
sive engines,

130 B.C.—Hero is associated with the invention of the steam
engine, although it appears to have been known 1,000 years before
his ime.  He invented hot air, rotatory and idolatrous engines.

1543 ~DeGary, a Spanish captain, proposed to propel ships by
steam.

1601.—~Dorta, the inventor of the magic lantern, showed the
relative volume and force of steam in raising water.

1612.—De Caus showed the power of the sun on confined water
by lenses 3 10 increase the sun's effect, water was forced up six
feet in pipes.

161S—David Ramsay obtained a patent for an engine to piough
without horses, 10 raise water and propel ships and to raise water
by fire from deep pits, move ships against wind and tide, and to
fertihize the carth.

1629.—Branca describes a rotary steam engine he used for
grinding drugs

1638.~The suggestion of flying by high pressure steam and
large wings was made.

1631.—Marquis of Worcester pumped water by steam enyine.

1302.—Savary states, * My engine raises a full bore of water
sixty or seventy feet high, and if strong enough 1 would raise
watcr 300 10 1,000 feet high.”  Savary was the first to usc guage
cocks. It is related that Savary accidentally discovered the force
of condensation of steam from a wine flask—not quite empty—
being thrown on a fire and producing steam. He took it
off the fire and imtmersed its mouth below cold water, which con.
densed the steam and filled the flask by atmospheric pressure.

1305.~Newcomen cmployed the air to perform the work of
pemping water and stcam only used as an auxiliary. Newcomen,
by condensing the steam below the piston, forced it and that end
of the beam down, whilst the elevation of the other end raised
water from the mine.  Steam was thercfore uved merely to raise
the piston, and xir 10 do the work.

1730.—Experiments made at Newcastle ane said to have realized
an cvaporation of eight pounds water for one § d coal.

1755-—Fitzgerald added the fly-wheel to the engine.

1762.~Dr. Black investigated the propertics of heat and steam
and propounded the doctrines of latent heat.

1;06.~RBlakely introduced tubular boilers.

17;0.—-Cugnot, French engincer, madea model of a steam
locomative, and the French government constructed one at the
Pasis arsenal and tried it in 1578, and then **laid it aside.”

1772.—Smeaton determined the relative steaming values of

1776.—Bushuell proposed a screw propeller for ships.
1778 ~\Wntt erected at Shadwick waterworks, an engine, work-
ing expansively.

1780.—Watt, by improved flue and other arrangements, ob-
tained 8.6 pounds evaporated water per pound coal, or neurly 107
better than Smeaton.

1781.—Hornblower patented the same principle, expanding the
steant into a second cylinder which led

1782.—\Vatt to patent his single cylinder plan of expansion, 1t
cost Boulton, Watt's partner, $400,000 to defend his patent rights
and introduce his engines before any profit was realized.

1784.—James Rumsy exhibited on the Potomac a boat propelled
by machinery. He exhibited a boat in which a pump worked by
steam power drove a stream of water from the stern and thus fur-
nished the motive power,

1786.—Symington tried to combine Newcomen's atmospheric
engine with Watt's separate condenser, yet evade the patent, but
failed to do so.  Symington constructed the first paddle wheel
steamboat of the modern class,

1791.—Street dropped turpentine on hot iron and exploded the
vapour formed below a piston to produce motion,

1797.—Cartwright used metallic packing. .

1590-1816.—Trevethick erected in connection with Watt's for-
mer workman, Bull, several engines with double-acting cylinders.
This able engincer introduced high pressure steam and expanding
10 a low pressure.  So marked was the economy that the Court
of Spain sent him with regal honors to the silver mines in Peru to
drain them.

1800.—Rcll fitted a four horse power engine in a small vessel
and sailed from the Clyde to the Thames at seven miles an hour.

1R02.—Trevethick patented a road Jocomotive which was suc-
cessfully tried near London.

1804.~-Improving on this he completed a locomotive to draw
coal. It warked well, drawing ten tons of iron at five miiles an
hour. Trevethick was the inventor of the first modern locomotive.

1803.—Oliver Evans showed wonderful grasp of the science,
but for want of money he could not carry out his ideas. He used
the exhaust stcam to heat the feed water; he worked with high

pressure steam.  In the writer's opinion Evans has not got the
credit he deserves.

1804.—Stevens, of Hoboken, with a Watts engine 434 x9, sup-
plicd with stcam from a boiler consisting of cighty-one horizontal
copper tubes one inch diamcter and two feet long, propelied a

tcamboat four miles an hour by a screw.

1593-1807. —Fulton successfully introduced steam boilers on the
Hudson.

1815.—Ralph Dodd put a fourteen h. p. engine into a seventy-
five tor. boat and made a trip of 758 nules in 122 hours in very
stormy weather.

1805.—M. DeRevax moved a locomotive carriage by exploding
a mixture of hydrogen and air in a cylinder by electricity.

1813.—Blackelt demonstrated that the enormous weight of the
adhesion between the smooth rails and the equally smooth wheels
would suffice to prevent the wheels of a locomative from slipping.

1814.—George Stcphenson ran his locomotive * Blucher ™ on
the Killingworih railway.

1818.—Napier successfully prosecuted steam navigation and in

1822.~~The ** James Watt,” of 100 k. p. and 430 tons burden, ran
from Lcith to London at ten miles per hour.

1823.~Brunc! tried a carbonic acid gas engine.

1829.—Stephenson obtained the prize of £300 for constructing

different coals.  Smeaton realized a duty of 112,500 foot 1N
for one pound coal.

1;730.1819.~The great defect of Newcomen's engine as im-
proved by Smeaton was the loas of heat arising from condensing
the steam in the working cylinder.  James Watt estimated this 10
be neardy 33%, and in

1;09.~=Watt patented the addition of a scparate condenser.

1752, —~Watt invented the double acting cylinder, using steam
on both sides of the piston. -

1309. = Watt’s assistant, Murdock, introduced the eccentric and
slide valies.  Watt invented the governor and throtile valve, To
avercome a patent unfairly obtained through one of his worknicn,
Watt invented and used the

17%.—=Sun and planct wheels in place of the crank. Wan
chaimed the crank was part of his design, but 1o avoid ligation
uswd this arrangement.

1736.~Watt introduced the expamvion of steam.  He caleulated
when cut off at half stroke the performance would be as s.s,at i
stk AN 2.3, and at 175 as 3 in cconomy as comparcd w3 ateam-
ing the whole stroke.  Wait was ihe fiest 10 recognize fully the
impartance of gaining some knowledge of the action of steam in
the evlinder, and the fint form of an indicator was the result of
his efforts.

and running his locomoative ** Rocket ™ over a distance of thiny
miles in two hours and seven minutes. This test was between
the ** Sanapareil ™ built by Hackworth, and the ** Novelty ™ built
hy Ericsson, and was 10 be a run of thirty  miles at not less than
ten miles per hour backward and forward along a mile level, with
a load three tlimes the weight of the engine. The * Novelty ™
aficr running twice along the level was withdrawn, owing to the
failure of the builer plates. The **Sanspareil traversed cight
timey at a specd of nearly fificen miles an hour and was =
owing to the machinery being deranged. The ** Rocket™ was
the only onc to stand the test. The maximum speed was twenty-
nine miles per hour und the minimum twelve.  Stephenson made
a splendid reputation, and  projeciors of all kinds, together with
young mcen, asked his advice and counsel.  This he gave cheer-
fully, except when these youths were **affectedly dressed,™ and
put on **airs ™ contrary 10 hiv notions of propricty.  To one youth
applicant of this stamp he said: 1 hope you will excuse me, 1
am 2 plain spoken person, and am sorry 10 see & nice-Jooking and
rather Clever Young man like you disfigured with that fine
patterned waist-coat and all these chainy and fang-dangs. If 1
had bothered my head with such things when at youc age 1 should
nt be where T am now.™

1829.—Ericason introduced hot air as a competitor with steam.

From 1829 wntil the present date the history of the locomotive
isa vast seties of improvements in details, far 100 various and
numerous 1o mention here, until now it is one of the mosnt perfect
and beautiful of all the machines with which the enagincer has to
deal, and of which he is justly proud.
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CORRESPONDENCE

CONVERSION OF WAVE FORCE INTO MECHANICAL
FORCE.
CarGary, NAVT,, March gth, 1898,
Torthe Editor of the Cavaotan Liza rkicat News §

Deax Str,  While perusing the contents of the Toronto World
of the 15th of January, 1898, | ciune acie~. an article headed,
* Thomas A Edison, Jr., thinks bhe hax a plan to harnass old
ocean for wan's benefit.”™  Now, sir, Thomas A, Edison, Jr., is
not the only individual who has solved this problem, as [ believe |
have pleaty of evidence to prove.

About five years ago I showed this same plan of applyings wave
force to mechanical appliances to Joseph Powell, an architect and
civil engineer, of Hamilton, Ont., and cndeavored to persuade
him to start a company to finince it and take out patents, but he
~aid that it would require such o large amount of money that he
could not get anyone to take hold of it. I showed him how it
could be used 10 generte current for the Pacific cable at the in-.
termediate stations in the Pacific Ocean, and theceby save the
shipping of coal to these stitions 3 also that wherever a body of
water existed that had any swell or roll whatever oun its susface,
how it could be used or applied for lighting, heating, cold storaye,
and other mechanical uses, and this by the very same plan as
mentioned in the article in the World, viz., floats connected or
rather held in position by a picr, these floats to have a lever to
cach onc, onc cnd of cach of these levers to be connected to a
float, the other end connccted to either a piston, a rack or a
clutch-rod, and, of course, the lever working on a fulerum. |
showed him how it could be used @ first, 10 compress air ; second,
raise water to a higher plain ; third, compress ammonia ; fourth,
with the rack or clutch-rod for direct connection with dynamic or
other machinery: the firt to be used in connection with air
engines, the second for turbines, the third for cold storage, and
the fourth ax stated.

1 also spoke about it to a man named Moses, who was the in-
ventor of the ** Moses ™ stove ; he had a hardwarestoreon Yonge
steeet, Eglington. 1 approachied lim with reference to having
un pump cyhinders maae for a model, but which I did not get, as
I used the clutch-rod. I also spoke to Mr. Oldfield (proprictor of
the Anglo-Amencan Novelty Co., formerly on Lombard sireet,
then on Adelude strect casty about the same nvention, and
roughly described it to him onc day in the Yonge St. Arcade. 1
also mentioned the fact that 1 had solved the difficulty to G. Clay,
accountam, Yonyge St. Arcade, and 1 know ! have mentioned ut
to others.

1 concencd the idea about ten years ago while watchiung the
landing stage at Llaverpool, England, where the ferm-boats run

—_—
lewer.  Three years ago, while in charge of the North Lorony
Eleetric Light and Waterworks, 1 had a model Tunning on thyy
same plan.

I send you tracings of my originnl apparatus,  No, |
gives a generd idea of how the wave motion is converted by
rods (of which there may be any number) A, g, into circular
maticn by friction between it and pulley B.  The pulleys b ang
b! are simply accessories to msure, first, mstant release immed;.
ately rod commences to descend, and second, a firm goponh
when ascending.  As you will see, the pulley b is 50 inchined tha
by any upward movement it must press against the rod \ and
thereby cause it t9 grip the pulley B; the pulley b is held in posi-
tion by arm and counterbalance c.  The pulley bt is similacly in.
clined, but in opposite direction to pulley b, so that any downward

~

a

PR

movement of rod A tends 1o move it on its arm downwards, and
in so doing throws or pushes therod A away from pulley B, The
governors act chrough the levers shown on the cam N nsuch
manncr that when the required speed is reached the cam presses
down on the arm which supports pulley b, and prevents pressing
rod A against B.  Of counse, it must be understood that there
«an be any number of 10ds, s0 as to obtain continuous and steady
motion.

Tracing No. 218 a general idea of floats, of which there may
be any number, and also of any smzc or tons displacement.  They
may be braced to suit requirements. A is the rod which may
transmit the motwons throuxgh the other levers or dircct w0
mechamsm, as, fot instance, through B to C, Fije. 1.

The bands, ], J, No. 2, are so construcied as
to form runners onguides, §, . K, K, arc sops,
which might be provided with spiral springs, to
form a cushion and prevent a jar or shock, when
the float was lifting and falling its whole capacity,
but there would require a harbor to be built
around the station, and ifthe harbor was properh
comxtructed with gates, the **dse™ and **fall”
could be so modified as to always, except
calmz, bave the fioats rise and fall about the
same distance, no matter how stormy it was out-
side of the harbor.

In conclusion, permit me to repeat that § krow
this is practicable, although, like everyvthing clse,
or other fint ideas, it ean be improved upon.

think 1 have an improvement mysclf, but a moddl

of this onc has worked, and apparently worhed

Aloagaide and Jischange theus passengers.  Tlas landing-stage is
thousaads of tons, 1 belicve, and « afted op and lonered down
by floats, as the tude varies.

Lastly, T wrote Thomas A. Edison about this matter ncar the
close of the year 1896 or begnning of 1897, but 1 do not remem-
ber gaang im any detaile whateser. 1 obtamned M. Edicon's
address from Ms. Haines, the book-heeper tor Matthen Bros. &
Lo, 38 Temperance street, Toronto, and told tum 1 aas wniting
Edison about an imvention. 1 also told H. Matthews the same
thing. However, Mr. Edison never acknonledged receiting my

well. From the World's description, Edisoas
idea is a similar one, and no doubt, as it is coa-
nected with his great name, he will get all the
honor, and the world will wonder how his hram
would grasp or conceive such a *“mighty ™ simple thing., and of
course, why it s absurd that any onc else cculd do the saaic.

Yours respectfully,
Wa. Cross, C.E.

Of the forty-two largest atics i Japan, from Tokie, wub
1,365,000 population, down to those of 26,000, clectric high g
systems are installed in twenty-four, cighteen being wathoot
electric lights.,
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T CORROSIVE AND SCALE-FORMING AGENTS IN
BOILER FEED WATERS.
By Wit Tuostrson.
{ArTICE M 4}

cura A analysis of a boiler feed water not only enables the
chemust 1o determine the quantity of foreign matter present, but
atw the condition or form in which it appears as an impurity ; it
sbo enables him 1o express with certainty an opinion as to the
aature of scale that will be found and  quantity that may be ex-
pected, aud thus judgre as to the suitability or otherwise of a water
farboiter teed purposes.  For purposes of illustration 1 have
chosen A number of characteristic samples of water, all of which
fase. m some respects at least, different properties.

No. 1 s sample of water from an artesian well in the castern
pation of the city of Montreal that shows an almost entire absence
of time and magmesia salts, but which is still strongly impregnated

with smmurnties, A partial anilysis shows this water to contain :

Total solids per imperial gallon........... 30.42 grains,
Made up as follows:
Sodam chloride (salt)............ oo 232w
Sodmm sulphate. oo ieeeiii e, 6.5;5 ~
Alkaline carbonates and bicarbonates with
traces of silicite oo il 27025 ”

The whole of the foreign matter contained in thic sample of
water consists of soluble salts in chemical zolution, that is to say,
salis that have 2 very high degree of solubility in water, and con-
equently precipitation of impurities as scale-forming agents can-
potoccur.  Although this is positively a non scale-forming water,
tcannot he classed as a good or even fair water for boiler feed
purposes in its original form. A glance at ite compasition shows it
whe ~trongly alkaline and liable to cut the boiler and boiler
fiings. As a matter of fact thisis what occurred in actual
practice, and users found it impossible to use the water satisfac-
tonily until impurities had been ncutralized by chemical treatment.

No. 2is a sample of water from an artesian well used to supply
the town of Montreal West, and may he classed as a fair boiler
feed water.  As will be scen, this water is very rich in dissolved
solids, and also contains x fair percentage of scale-forming ma-
terial.  Partial analysis shows it to contain:

Total solids per impenal gallon ........ . . 90.2 grrains.
Made up as follows :

Insoluble suspended matter too -
Aluniinia and peroxide of iron.. .. .. .. 200 -
Carbonate of lime...... tees e eeie 4ee 520w

LI IE T TN 1 SO N Y
Qulplmtc ofsoda...... . .. 1349 -
Chloride of soda 6o.60 ~
Alkaline carbonates and bicarboniutes....... 12.33  «

Here we have an example of wates that actually contains scale-
form'ng ayrents and ar aame time material necessary to prevent
farmation into hard scale when precipitated.  This water showed
in use results that might be anticipated from its composition,
peecipitatingr & heavy insoluble studge at lowest part of boiler, and
afier boiler had been in use & short time water became both highly
coacentrated and strongly atkaline, although the boiler was only
caaporating about 700 gmllons of water per day s a s:\mplc of
water drawn from lhc boiler thrce weeks after beinyr put in usc,
amalyais showed it to contain an cnormous amount of dissolved
sofids held in solution, composition of impurities being as follows :

Total solids per imperial gallon........... 2706.306 wrins.
Inwluble suspended matter........ . 7S -

Chlorideof soda. . c..vvcviivr tevr oot 193030 =
Sulphatcof soda. . vvveiiienn i 323.28 -
Alkaline carbonates and bicarboantes. 395438 -
ivgroacopic water..... . . ... N 3598 -

So strongly atkaline had the water bccomc that brass fitings
0 botler were being attacked, and wherever a small leak occurred
deponats formed on outside of boiler, which s & marked character-
isuc of the behaviorr of the soda salts. At no ume, however,
daring the last four vears has any scale been found, a heavy
sladge precipitating, having the following composition :

Y 1 O U Y oo 6,337
Alumina and peroxide ofiron... ... ... . .. 16._,- .
Carbonatc of lime. .. ... e .. 53-92%.

~ MAENCHR... .. .- - 7.30"
\u)phalcol's«M'x.......... e el :.37'.
Chlaride of soda. oo veeveinnennnnnens eennn. 10.50",
varbonates of sodaand potass........... ... .253%

lnc presence ol the soluble soda salis in the sludie may be ex

pamed by remarking that the sludge was of such a consistency
tat a quangity of water had to be withdrawa at all times with the
dadge.  Until the composition of impuritics contained within this
wacr wan known a grreatl deal of difficully was cxpericaced in
® use, particuiardy by foaming. The only treatment required.
bonever, 1s to keep the water wathin the boiler from becoming 100
cenmtrated by frequent blowing off, and good results are now
beingy obtained from its use.

Samples 1t and 2 mark distinet cliasses of feed witters. I Do,
3 we have a sample of water of another type, an excellent water
for boiler feed purposes and used largely by both the Grand Trunk
and Canadian Pacific milway companies, for use in the boilers of
their locomotives.  This sample was obtained from Brampion,
Ont., aud is supplied to the town by means of gravitation from a
saall Iake situate a few miles north of the town.  Analysis show it
to contain but a small quantity of dissolved solids and 1o be re.
markably free from lime and maguesia salts, composition of im-
purities beingg ¢

Total solids per imperial gallon.... ... . 6.00 grains,

fusoluble suspcmlul matters. .. .. . e T
Carbounte otlime...... . ... .. . ... .. 285 =

" " m.l;:m.sx.u. P . L
Chloride of sodite ..o oo oLt e eeea 1.20 =
Sulphate of soda 348 -

AMumina and peroxide of iron (traces)

This is a type of feed water thit tends to make engineers happy
and requires but oceasional washing  out to dispense with cither
chemical or mechanical treatment.

Samples No. 4, 5
in various forms.

No. 3.—=Sample from Walkerton, Ont., shows a water rich in
lime and maguesia salts existing in solution in the water as bi-
cirbonates and precipitating as their respective cacbonates :

and 6 show examples of scale-forming waters

Total solid per imperizl gallon. .. ooenne . . 21 grains.
Insoluble suspeaded matter...... ......... 8o «
Carbonnte of lime...oovnees o0 Laael.... 1242 o~

» magnesia 6.66  ~
Chlondc ofsoda...... 20 -

Also traces of alumina and pcroxnd; of i iroy.
Sample No. 3.~Sample of water from artesian well in eastern
portion of the city of Montreal ¢

Total solids per imperial gallon. .......... . 33-7 ¥rains,
Insoluble suspended matter.......... ee. 204 0w
Carbonate of lime and magnesia. 13.32 »
Sulphatc of lime................ cee... 1205 .

Chloride of soda.......... cee - 038w
Alkaline cacbonates and bicarbonates....... 3.3t~
Sample No. 6.—Sample of water from faciory a1 New Toronto,
Ont:

Total solid grains per impenal gallon.......... . 1310
Insoluble suspended matter. . ... e oL, .  1.00
Alumina and peroxideofiron. ... ... L e .So
Carbonateof lime ... ............ el 27.948
P RENCMIR . et i 20.45
bulp!mh.oflunc........... ..... B Y 1
Chloride of soda. . veeeeiiiiiianiiiie connen 354.60

A revicw of the impunties contauned in these arious samples
shows very clearly how important this part of our subject becomes,
and how widcly differeat and vaned an quantity are the impurities
contained in the various feed waters throughout the country. |
have said thar when the nature of the impusities present is known
that the cffects resulting from the use of various waters for boiler
feed purposes can be ascertained.  This is well ilustmated by the
resulls obtained from the uye of the various samples chosen for
purposc ofillustration from a larze number of feed waters examined
in my laboratory.

No. 1 and 2 1 have already referred 1o at leapth. No. 3 is a
class of water accasionally met with and predominating in some
districts, and is a type of excellent water for the purpose indicated,
and may be used without previous treaimient with safety.

No. 3 is also a good boiler feed water, containing the whole of
its impuritics in such a condition that a physical chanye is all that
is needed to reader greatest portion of impurities insoluble, and

conscquently in .\uch a condition that mechanical filteation will
remove them from the water.  As a matter of fuct the users com-
plun that while they had no seale in their boilers a very heavy
suale formed in the heater, sample of which I received and analy zed
with the following result :

Insoluble...oeeieiinnanei ol .
Alumina and peroxide ofiron.. ... .. .. . ... 1.0
C:trbonn!coflimc............ e e e e e 9..oS

-  ARNCMA e vt vt v . 5.60%

Scale was light, very porous, and casily remov cd. :md is & pood
cxample of the ch:mgc taking place as et forlh in Iast month’s
contribution on this subject when the water is sufficientiy hicated
to drive off excess of carbonic acid and the insoluble carbonates
of lime and magnesia are at once precipitated.

Sample § shows a type of water that has actually a double cffect,
a reaction sctung up betncen the alkabine casbonates and the
sulphates of lime and precipitating a sludge balance of sulphate of
lime bonding with carbonates of lime and magacesia and forming
heavy seale.

Sample 6 shows a sample of water that belongs 10 a class that
should not be used for boiler feed purposes if any other water can
be oblained, and requires both chemical and mechanical treat
ment, scale formed from this water, asis to be cxpected from
composition of impuritics, being exceedingly hard, teaacious and
troublesome.

. (To be Cratinual)
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THe series of instructive articles on
To Our Readers.  clectricity and steam engineering by
Mr. Wm. Thompson, which have ap.
peared in our Educational Department each month
during the last year, will shortly come to a close. We
have received assurances from many quarters as to
their practical value. The object in their preparation
was to furnish, in a form to be easily understood by
. those who had not the advantage of a technical educa.
tion, the underlying data and principles on which a
thorough knowledge of these subjects must rest,
and which of itself would prove extremely helpful to
those desirous of fitting themselves to intelligently
operate electrical and steam machinery. Our readers
of this class will no doubt be pleased to learn that this
series of articles will shortly be published in the form of
a pocket hand-book, at a very moderate price. Further
particulars will shortly be given in these columns.

ARRANGEMENTS are well under way for
the holding of what is termed a
Greater Britain Exhibition at Earl's
Court, London, next year, lasting from May until Oc.
tober. The undertaking, which is under the direct
management of the London Exhibitions, Limited, a
company formed in 1894, and having a paid-up capital of
£145,000, is receiving the approval and support of the
Marquis of Lorne, Sir Charles Tupper, and other dis-
tinguished British and Colonial statesmen. The object,
which is to bring together the products of the various
parts of the British Empire, should commend itself to
all who wish for a closer commercial relationship be-
tween Great Britain and her colonies. The Canadian
government will be asked to grant an appropriation to
cover the cost of a Canadian exhibit. Attention is
called to the fact that exhibits intended for the Paris
Exhibition of 1900 might with advantage and little
additional cost be first shown at the London Exhibition.
In view of the prevailing sentiment on both sides of the
water in favor of closer trade relations, Canada should
take advantage of every opportunity to make known
her resources.

Propoeed Greater
Britaia Bxhibitioa.

Arroros of the article published in a
recent number of the ELECTRICAL NEWS
anent the dangers attending the use of
acetylene gas, we reprint from the daily papers the fol-
lowing despatch dated Guelph, March 23: ¢ A show,
the Erin & Brennan Co., appeared in the City Hall here
last night. There was one real act in the show not on
the programme.  An acetylene gas generator exploded
during the early part of the proceedings. One of the
performers was passing the generator with a lighted
candle, which ignited the escaping gas.  Explosion after

Acetylese Gas.
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explosion followed, and some of the scenery took fire.
Mr. Brennan, one of the company, and caretaker Ryde,
wanaged to smother the flames.  Ryde had his hands
badly burned by carrying the tank down-stairs.  The
stagre carpet, piano cover and a couple of sets of scenery
are badly scorched.”  Apart from the dangerous char-
acter of acetylene, it is being found out now that it
cannot compete with a fairly reasonable supply ot
electric light or gas from a ceatral station.  In every-
day practical operation it costs more than either, with
the trouble and stench extra, as witness the follow-
ing extract from the Kincardine Reporter: ¢ The Tees-
water News has just had an interview with Mr. Brick
regarding his experience in lighting the Vendome, one
of the finest hotels in that section of country. Not
being able to make good arrangements for lighting by
electricity, Mr. Brick contracted for a 75 light acetylene
gas plant, the fittings costing $1735. The generator
was outside in a separate frost-proof building, partly to
meet insurance requirements and partly to obviate the
objectionable stench in cleaning it out daily. After a
trial of over three months Mr. Brick has discarded the
acetylene gas plant, and has had the entire hotel fitted
up with 66 incandescent electric lights from the town
plant. He claims that electricity is not only cheaper
than the gas, but that the objection to the acetylene is
its offensive smell, its getting out of order, emitting a
sooty discharge from the buraers, and the amount of
work necessary to keep the generator charged, all
saved under the incandescent electric lighting system.”

The Rights of Private IN Pennsylvania the Courts have re-
Ligdiogand Water strained municipalities from entering
Companies-  into competition with private water
supply companies. In the New York Legislature a Bill
has been introduced which seeks to add the following
sub-division to the general corporation law : ** When-
ever any corporation shall be in the possession of or
entitled to any rights, privileges or franchises within the
limits of any municipal corporation, and shall be engaged
in the exercise of the same or any part thereof, the
municipal corporation within whose limits such rights,
prvileges or franchises are owned or exercised, shall
not itself undertake to perform, within any land or ter-
mory, within which such corporate rights, privileges or
franchises are or may be owaned or exercised, the busi-
ness or purposes to which said corporate rights, privi-
leges or franchises relate, without first acquiving, in the
manner prescribed by chapter 23 of the code of civil
procecdure, the rights, privileges and franchises of said
corporation, or to which said corporation is or may be
entitled, and also the property of said corporation used
in or necessary for the use or exercise of any of said
rights, privileges and franchises.” Legislation of
similar character has already been enacted by the State
of Massachusetts and by the British Parliament.  With
such a precedent before them, it is to be hoped the On-
tano Legislature at its next session will accede to the
request of the Canadian Electrical Association, repre-
senting the electric light and gas companies, for legis-
latton which will render compulsory the purchase by
municipalities at a valuation of the plant only of private
companies whose business they may desire to assume.
It will be observed that no effsrt is being made on be-
haif of these companies 1o preveat municipalitics from
engaging in the business of supplying electric light and
gas. All that is asked is thatin cases where a municipal

corporation desires to usurp the functions of a private
company, they shall be compelled to purchase only the
plant ot said company at a fair valuation to be fixed by
arbitration.  Legislation of this character is needed to
prevent the wiping out of a large amount of private
capital which was invested in electric light and gas
plants at a time when such investments were attended
by heavy risk and when no one supposed that money of
the taxpayers, including, of course, those who had in-
vested their means in the private company, would in
some instances be employed to purchase and operate a
competing municipal plant.

Wk often see in the various papers as
read at somie of the engineering societies
statements regarding the great ineflici-
ency of the steam engine, and that there is considerable
room for improvement. No just comparison can be
made between any machine and a heat engine, and to
say that the steam eagine is very ineflicient is only par-
tiaily correct. Some engines as mechanical devices
give efficiencies as high as goj,, which certainly does
not leave a very large margin for improvement. The
amount of work got out of & heat engine depends en-
tirely on the ABSOLUTE temperiatures between which it
is worked, and to obtain the whole work from a mass
of heated air, it would be necessary to cool it down to
absolute zero, which is utterly impossible in peactice.
The work done or given out by a heat engine in one
revolution is expressed as follows :
w-gn (LD
k]

\Where J - Joule’s mechanical equivalent.

H = Heat units given up.

T: = Final absolute temperature.

T, = Initial absolute temperature.

Steam vs. Heat
Epgiaes.

W T2-T
ju. 17
Suppasc the initial pressure in a steam cylinder was
100 lbs., and the final pressure 3 1bs., and treating it as

797 - 087
0

From which we get the efficiency as being

s heat engine we have an efficiency of ~ .13, when

97
797 and 687 are the absolute temperatures of steam at
100 Ibs. and 5 lbs. respectively.  Now this same engine
may have a mechanical efficiency of 857 .. [tis through
no fault of the cngine that its cfficiency is low, when
treated as a heat engine, but is the result of a law in
thermodynamics, where only a fraction of the heat sup-
plied is available for being transformed into another
form of energy; this fraction is as shown above, viz.,
ELICEN Joule's mechanical cquivalent being 772 foot

1 ?

Ibs.  One h. p. hour is equil to 2565 beat units,  Tak-
ing a very cconomical plant, where 21bs. coal are re-
quired per indicated horse power, and that the calorific
value of the fuel is 12,000 heat units, we therefore get
for every 23,000 heat units in the furnace, 25035 heat
units at the engine.  But the boiler only utilizes .75 of
the total heat units ; we therefore have .75 of 23,000 ~
18,000 heat units in the boiler, giving us an cfficiency
Considering this in another way,
we have steam pressure 120 Ibs., engine compound
condensing, vacuum 26 inches.  The absolute tempera-
tures corresponding 1o these pressures are 8to and 586
respectively, giving an efficiency of 27 . Twenty-
seven per cent. of 18000 is equal to 3860 heat unitx, and of
tnis amount 235635 are converted into mechanical energy,
showing clearly that the correct efficiency of this engine,

working under these conditions, 15 1373 = 327",

of Wi%s = .13 nearly
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SOME EXPERIMENTS ON THE CONDENSATION OF
STEAM.*

1. Carrexvan, M A, F.R.S., Professor of I'I?\iu, and ) Eo Niwogson,
3 Sc.. Professor of Mecharical Engincering, McGill Umivenity, Monteeal.

Paxt 1,

As the result of some experiments by electrical methods on
the measurement of the temperature changes of the walls and
steaman the cylinder of a workingy steam engimme, which were
made at the McDonald Engineermng Butlding ot MceGall Umiver.
suy 1 the summer of 1893, the authors areved at the conclusion
that the well.known phenomena of cylinder condensation could be
explaned, and the amount of condensation i many cases pre.
dicted from a knowledyge of the indicator card, on the bypothess
that the rate of condensation of steam, though very great, was
not mfimte but fimte and measureable.  An account of these ex-
perments wax commumeated o the Institution of Civil Engineers
i September, 890, and wall, 1t s hoped, be pubhished s the
course of the ensmng sesswn,  In the meanume, the authors
hasve endeavored o measure the rate of condensation of steam
under different conditions by a new and entirely different method,
with aview of venfying the results of their presious work, and also
to estimate the influence, of any, of the film of water adhering to
the walls of the cyvlinder.

In considenmyg the coudensation of steam on a metal surface it
15 usuilly assumed that the surface exposed to the steam is radsed
up to the saturation temperature corresponding to the pressure of
the steam, and that the amount of condensation is lumted by the
resstance of the water films 1o the passage of heat from the
steam to the metal and from the metal to the water.  If thesteam
contans ar, there may also be a conmderable resistance due to

Iy H
1

the accumulaton of a film of ;ur on the surface, but it 18 compara.
tively citsy to exddude this possbility in eapenmental work,

In the steam cogine expenments above referred to, it was prac-
tically certain that the water film due to the cyclical condensation
never exceeded onc-thousandth of an inch in thickness, and that
the resistance offered by it was animportant. At the same time,
st appeared clear that the temperature of the surface of the metal
atats harhest was considerably below the saturation temperature
of the steam, a condition which could only be explained by sup-
pouing the rate of condensation of steam on a surface to be
Linited by some physical property of steam atself, apart from the
resistance of the condensed film of water.  Interpreted in this
manner, the eapenments led at once to the conclusion that the
rate of condensation at any momcent wWas simply proportional o
the difference of temperature between the saturated
the surface on which it was condensinyy.

The hant thus found was shown to be

steam and

apable of expluning
many of the phenomena of cyhinder condensation in a rational
manner, but the method by which it was established was of an
indirect and somewhat intricate character, and appeared to re.
quire some sumple and more direct candinmation.

If the rate of condensation of steam were really infinite, it
should be possible by a suitable modification of the surface-con-
denser method (i.e., by getting rid of the water films on the out-
side of the tubes) 1o obtain values of the condensation consider-
ably 1 excess of those given by the formula deduced from the
temperature cycle observations.

To accomplish this it is necessary to eliminate as completely as
possble the resistance 10 the passage of heat through the water
films between the steam and the metal, and between the metal and
the circulating water, and at the same time to measure as accur-
ately as possible the temperature of the metal,

These conditions led 1o the form of apparatus which was em-
ployed.  The resistance to the passage of heat from the metal to
the condensing water i this apparatus is practically eliminated
by employing a thick cyvlinder, 5 in. diameter and 2 fi. long, with
a screw thread cut on as outer surface.  Water from the high-
preasure mains is forced to circulate round this surface with a
very lugh velocity i the nurrow  space between the cylinder and
the surrounding tube.  In this manner it is possible to obtaun a
very uniform temperatute for the external surface differing bwt
little from that of the cicculating water.

If the eylinaer is made sufficiently thick, its temperature may
be approximately determined at anv depth by inserting mercury
thermometers. 1t was inteaded at first to use tnermocouples for
this purpose, but the apparatus in this form would have been un.
suitable for students’ use in the ordinary course of laboratory
work, which was one of the primary objects in view in the con.
struction. 1t would also have been desimble to make the
cvlinder of neatly pure copper, which would have reduced the re-

* Paper read bhefore the Inwitute of Covil Engineen, Lundon, England

stance of the metal to the lowest pont. The authors were
compelled, howesver, o content themselves for the tume wy
cyhnders of cast won and mild steel.

The internal surface of the cylinder, upon which the steam wa.
condensed, was a hole one inch in diameter, drilled n 1he ol
metal. o oorder, as far as possible, to mininize the resstaoce of
the surface film of condensed water, a revolving brush was con.
structed of very thin strips of steel to wipe the surface bve or gy
This wiper was found 1o wear w o very shon
time 10 so perfect a fit, and the water film must have been o
cneretically stirred, that its resistince 10 the  passage of heat
must have been tar less than that of the best conducting meta),
when there was perhaps some small film present.

Under these conditions, it the rate of condeasation of steam
were infinite, it should hitve been possible to obtain o taie of cop-
densation many times greater than the Hmit deduced fiom the
cylinder condensation experiments above mentioned.

On making the expecdment, however, it was found that the
wiper made very little difference to the amount of condensanon,
\With the wiper tevohving at the rate of 160 per minute, the con.
densation was increased by about § per cenl on the average of
severil experiments. 1t may be concluded from this that the
drops of condensed water with which the surface «» parually
covered are in such rapid motion that'they do not apprecatbly ob.
struct the passage of heat from the steam to the metal, 1o fact,
Prof. Callendar actuaily found that the drops increased the con.
densation. A filin of the same average thickness, if it were abso-
lutely quiescent, and if its conductivity, as generally esumated,
were only onc-hundredth of that of cast iron, would no duubt
prove a serious obstacle i but, as a matter of fact, the viscosity
of water at these temperatures s s0 small, and the monon so
rapid, that the drops canuot be treated as a quiescent film.

The temperature at various distances from the inner surface of
the cylinder was determined by means of mercury thermometers
inserted to & depth of Sin. or gin. in holes drlled parallel o the
axis. From the temperatures so observed the conductivity of the
metal and the temperatures of its inner and outer surfaces could
be approximately inferred. It was found, however, that the
presence of the holes interfered materially wi.h the low of heat
through the metal, and that the readings of the thermometer
under these conditions were not altogether trustworthy.

From a number of obseruations on the cast-iron cylinder a con-
ductivity of 5.5 thermad units Fahr. per square ft. per minute per
degr. Fahr., perinch was deduced, 2 result which agrees very
closely with the authors” previous determination by a different
method.  For the steel eylinder a conductivity of 5.8 was similarly
deduced.  These results apply to a mean temperature of about
140 dey. Fabe,, and are much lower than the values generally
assumed for iron.

In order to verify the previous results as to the rate of condensa-
tion of steam derived from the steam cngine experiments, the
temperature of the inner surface of the metal was calculated on
the assumption of a rate of condensation equivalent to 0.7 ther-
mal unit Fabr. per second per square foot per deg. Fahr. differ-
ence of temperature.  The values so found agreed with she ob-
served temperatures within the limits of error of the observations.
Owing to the inferior conductivity of the iron the test wis not
absolutely conclusive, as the difference of temperature between
the steam and the surfitce rarely amounted 10 is much as 30 deg.
With a cylinder of pure copper, and thenmnocouples for deterann-
ing the temperature at a given depily, it should be possible 13 ab-
tain a more certain confinmation by this method.

In performing the experiments 2 number of variations in points
of detail were introduced from time to time.  The flow of the cir-
culating water was varicd in velocity and directed in different
ways. In order to sccure uniformity in the distribution of tem-
perature measured in different directions from the centre, the
spiral circulation was found to be essential.  In the second ap-
paratus the screw thread was at first replaced by a bafile-plate,
which was inteaded 10 direct the water into a spiral course, but
the resulls found were unsatisfactory.

In some cases steaun was admitted from the top of the appara-
tus and in other cases from the bottom.  With the steam supply
at the bottom, it was found that condensed water tefused o
drmin down the vertical 1in. tube in opposition 10 the current of
steam, althouyk the maximum velocity of the steam could not
have cxceeded 10 ft. per second.

The following set of observations, cach of which represenis she
mean of several taken on similar conditions, will sufficiently inds-
cate the general nature of the results @

The temperatures of the metal at distances of 130, 1.510. and

times a second,
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2. from the avas of the bar were observed by means of mercury
thermometers, which were very carcfully centred by small icon
washers m holes filled with mercury.  The bole fitting the bulb
of the thermometer was 316 ine in dinmoeter. . The other holes
wene S-lh "l

1t will be observed that m this particular set of experiments the
rempeetates it . m the metal, when dakenlated to agree with
he assumed rate of condensation, are all too low as compared
with those observed, whereas the temperatures similuely cal-
colated at 1.3 u are all too high.  This might at fiest sight
appear to mdicate 2 very rapid diminution of the conductivity
with rise of temperiture 3 but after making various tests the
effect was traced partly to the disturbance of the heat flow caused
t the presence of the holes, and partly to differences of density
of the bar i directions at nght angles.  The latter differences
were not observable in the case of the cast iron.

The observations taken at different pressures do not indicate
any marked difference in the rate of condensation per degree
st;'oud. I hese results, so far as they  go, are in agreement with
the authors previous work, but they hope to obtain more con-

clusne evidence,

AN FLECERILAY METHOD OF MEASURING THEF TEMPFRATURE OF A
MET AL SURFACE ON WHICH STEAM 1S CONDENSING,

By 11 L. Cateennar, M AL F.R S., Professor of Phyacs,
McGalt Univensaty, Montreal.

Paxr 11

The objects of the followihg experiments, which were made at
the M Duonald Physics Building with a different apparatos, was
the measuremient of the temperature of the metal surface itself by
amore direct and accurate method. It was also desired to verify
as exactiy as possible whether the rate of condensation of steam
atatmosphieric pressure was the same as at the higher tempera-
tures and pressures at which most of the preceding expetiments

were made,

The condenser used for these experiments was a very thin
pltinum tube, X in. in diameter and 16in. long.  The thickness
of the tube was only six-thousandths of an inch, and the greatest
difference of temperature between ils inner and outer surfaces
at the maximum rate of condensation observed in the experi-
ments could not have been greater than i deg. cent.

The mean temperature of the metal itself was determined in
each case by measuring the electrical resistance of that portion of
the tube on which the steam was condensing.  The author has
had considerable experience in the cmployment of this method,
which, mereover, is very easily applied if suitable apparatus is
available.

The platinum tube was enclosed in an outer tube of brass or
glass, and steam was admitted 10 the space between the two
tbes. A steady current of condensing water was maintained
through the platinum tube.  The amount of condensation could
be inferred by measuring the flow of water, and observing the
difference of temperature between the inflow and outflow. In
many cases the condensed water was also measured.  Applying
a small correction for radiation, the two methods always agreed
with onc-half of 1 per cent. The pressure of the steam in the
outer tube, which was never far from the atmospheric, was ob-
served by means of & mercury column.

The conditions of the experiment as 10 flow of water and steam,
size and leagth of the external tube, ete., could be varied within
certan limits.  The following is a summary of the more interest-
ing results obiained :
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1. With a short leagth of condenser and a very free escape of
steam, the condensation observed was cquivalent 10 22.2 thermay
units Fahr. per square foot per second, for a difference of tempera.
ture of 28,5 deg. Fahr. between the steam and the metal susface.
This is cquivalent to r rate of condensation of 0.78 thermal unit
Fahr. per degree second, reckoned per square foot of the surface
of the metal.  This was the smallest value of the rate observed.

The platinum tube was vertical, and  the current of steam down-
wards, conditions which tented to keep the sutface of the metal
comparatively clear of condensed witer,

2. With the sane conditions, but with a length of tube nearly
twice as prreat exposed to the steim, the condensation observed
was 22,3 thermal units Fabir, per square foot per second, for a
difference of temperature of 25,3 deg. Fatiee This gives a wate of
0,58 per degree second. The Jower half of the tabe was more
theckly covered with water than the vpper hall, the steam also
was full of flyny spray, which may have assisted in conveying
tieat to the metal, and in maintaining the same rate of condensa-
tiont on the lower half of the tube as on the upper half, in spite of
the somewhat gher temperatue of the circulating witer in the
lower half,

3. With the same arrangement, but with the «team current
reversed and reduced until the escape was as gentle as possible
consistently with keepmygg the tobe full of steam and entirely ex
cludmyg war, a somewhat lurger rate of condensation was observed,
namely, 23.0 thermal unas Fahe, per squire foot per second.
Ihe pressure throughout the  tube was very nearly atmospheric,
and the geatle upward curceat of steam teaded to keep the tube
very thickly covered with deops and rivalets of water.  The dife
ference of tempentture was only 220 deg. Faln., giving a rate of
condensation of 1,07 thermal units Fabr, per degree second.,
Tins s equnalent to 2235 watts (joules per second) per square
centimeter per t deyree cent., and was the largest value observed
throughout the work, It would appear probable that the surface
exposcd by the drops 1s so much greater (i the present instance
about twice as great) than the surface of metal, and the drops
titemselves are m such rapsd 1 otom, that the increase of surface,
by tacihitating condensaton, more than compensate for any sesist
ance which the water fitm may offer to the pissage of heat to the
metal.

4. To verify this view the outer gliss tube was replaced by a
much smaller tube, 50 s to Jeave very little space for the steam
current.  The pressure 3f the steam was thus raised to nearly 4
in. of mercury above the atuospheric at the eatrance of the tube,
aud the surface of the platmum was violently scoured by a spiral
rush of steam and spray.  Uader these conditions the condensi-
tion observed wits reduced to 9.2 thermal units Fahr. per square
foot per second, instead of being increased as might naturally
have been expected with so stroug o current of steam. The
effect of the energetic scouring of the metal surface was shown
by a slight rise of temperature of the metal as compared with
previous experiments.  The observed difference of temperature
between the metal and the steam in this case wias 19.8 degrees
Fabr., giving a rate of condensation of 0.97 thermal unit Fahr,
per degree per second.

From these and similar observations in which the conditions of
the experiments were varied to a certiin extent in points of detail,
it may be concluded that the presence of witer on a metal sur-
face may tend to increase rather than diminish the amount of
condensation. The rate of condensation of stcam at 212 deg.
Fahr., allowing for the fuct that in these experiments the surface
was unduly increased by the presence and the motion of the
water drops, would appear to be at least of the same order of
magnitude as the value deduced from expetiments on the cyclical
con:lensation in the cylinder of a working steam-engine, in which
the temperature of condensation varied from 290 degrees to 330
degrees Fahr., and the rate deduced was 0.4 thermal unit Fahr.,
per square foot per degree per second.  Since, however, it is im-
possible that the latter value was diminished to an uncertain ex-
tent by a slight film of grease on the hot and dry surface, and
since the value deduced from the suface condenser method is,
perhaps, alittle too lare, owing to the presence of the water
film, it would be unsafe to conclude that the rate of condensittion
is the same at different temperatures, although the evidence, so
far as it gocs, appears at present to point in that direction.  Com-
panng the three different methods of experiment, which all lead
to a similar result, it may be regarded as highly probable that the
old view of an infinite rate of condensation requires revision, and
that the valuc of the rate of condensation of steam on a metal
surface, as determined by the author’s previous experiments, is at
least a first approximation to the truth.  The question at issue is
onc of fundamcental importance in the theory of the steam engine,
and the authors have shown in the paper already quoted that, if
the law of condensation there proposed be admitted, a number of
interesting practical deductions can be made, and problems may
be solved which have not hitherto been regarded as amenable
to other than empirical treatment.
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THE JONES' UNDERFEED MECHANICAL STOKER,

IT is over 100 years ago since the first mechanical stoker was
made.  In 1785 James Watt patented a device for pushing the
coal from the front end of the grate, afler it was coked towards
the bridge wall. It was worked by levers and the prime object
was 1o prevent smoke when using  bituminous screenings,  Since
then the best inventive genius in the world has been striving to
perfect a smokeless furnace.

The number of smoke preveation devices which have been in-
vented is legion, and the number of failures also legion. Among
those of the present day for which considerale merit can be
claimedis the
Jones' Un-
derfecd  Me-
chanical
Stoker,which
issaidtobea
truly smoke-
less and
cconomical
device, and
one which
meets the de-
mand for
economy
which is now
>0 essential in all power plants where steam is used. To give
our readers a better understanding of this invention we give some
illustrations herewith, as well as some particulars of its construc
tion, operation and application.

The stoker consists of a steam cylinder or ram, with hopper for
holding the coal, outside the furnace proper, and a retort or fuel
magazine, insvide the furnace, into which the green fuel is forced
by means of the ram; Tuyere blocks, for the admission of air,
being placed on either side thereof ; the retort containing at its
lowest point, and at a point where thh fire never reaches, an
auxiliary ram or pusher by means of which an even distribution of
the coal is obtained.

By means of the rams coal is forced underneath the fire, each
charge of fuel raising the preceding charge upward, until it

TERAULEY STREET StATION, TORONTO ELECTRIC LiGHT CoO.

reaches the fire, which point it does not reach until it has been
coked, when in its coked state it is forced upward into the fire.
The gases being liberated under the fire, and at that point mixed
with air, must neces<arily pass through the fire and be consumed,
thus giving the benefit of all combustible matter in the fuel.

Air is forced, at a low pressure, through the Tuyere blocks,
under the buming fuel, by means of a blower, operated by an
independent engine, or from a line shat, if such arrangement can
be made.

As to the operation of the stoker: We will auppose that the

—
furnace is being fired without steam in the boiler. The relort iy

first filled with coal, level, or a little above the tuyere blocks,
Fire is then started by placing kindling or greasy waste, lighted,
along each side of the retort and opening wide the air chamber
reaching to the tuyere blocks. As soon as sufficient steam is
raised to run the blower, air chamber opening is closed, blower is
used for furnishing air, and fire will be built up very rapidiy,
Coal being in the hopper, and the ram plunger at it forward

IMPROVED JONES® UNDERFEED MECHANICAL STOKER.

stroke, when more coal is needed the ram plunger is shifted by
moving the lever ; coal then falls in front of plunger and upon re-
turn movement is forced into the retort, this movement being re.
peated until sufficient fuel is in the retort.  After fireis properly
started, never make more than two charges of the ram at a time,
as by so doing green coal is forced into the fire, which will pro-
duce imperfect combustion and consequently smoke.

Air, at low pressure, being admitted into the air chamber and
through the tuyere blocks, over the top of the grecn fuel in the
retort, but under and through the burning fuel, the result is that
the heat from the burning fuel over the retort slowly liberates the
gas from the green fuel in the retort.  This gas being thoroughly
mixed with the incoming air before it passes through the burning
fuel above, results in a bright clear fire, free from smoke, and the
complete consumption of all the
heat’producing elements in the
fuel. The retort being air tight
from below, and the fuel being
in a compact mass in the retort,
the air will find its way in the
direction of the least resistance,
which is upward, consequently
combustion takes place only
above the air slots, hence the
castings of the retort arc always
cool and not subject to the
action of the fire. The incom-
ing fresh fuel from the retort
forces the resulting ash and
clinker over the top of the
tuyere blocks on to the side
plates, from whence they may
be removed at any time with-
out in the least interfering with
the fire in the centre of the fur-
nace, resulling in a high, cven
temperature at all times.

To secure the best results a
heavy body of coke should at
all times be carried in the fur-
nace, as nearly like the illustra-
tion as possible. The amount
of coal consumed is rcgulated
entirely by the quantity of air
forced in the fumace, so that
when little steam is necded the quantity should be reduced.

The Jones® stoker may be applied to practically all types of
boilers. 1t will also burn any kind of bituminous or lignite, slack
or screenings, with a substantially smokeless stack. The manu-
facturers claim that competitive tests have shown a difference be-
tween the stoker and ordinary hand firing of from 2010 35 per
cent. in favor of the stoker.

Another advantage claimed for the device is that it removes the
nevessity of high chimneys, and is therefore economical. Toillus-
trate, let us consider the difference in cost between two power
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plants, sy of 2,000 h. p., one with high chimney, natural draft,
and plam furnaces, and the other fitted with the Jones' Underleed
Vechanu al Stokeres. The cost of the first plant, exclusive of the
pulding, sould be approximately (ten boilers, including setting,
§30,000, and the chimney, siy 00 feet high by 7 in diameter)
Qo.sm- In the second plant it is necessary to put in only eight
patlers to et the same tesults as fiue as power is concerned, leav.
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CROSS SECTION SHOWING FURNACE IN OPERATION.

ing out of the question for the present the increased efficiency, and
ashort stack of from twenty to thirty feet high being sufficient
The cost of the eight boilers, including the setting, would be
$28,S00, and this, together with the stokers and the chimney,
mahes a total of $35,800, or a saving in the first cost of §3,700,
which is more than the cost of the chimney. Theseis also a re-
duction in boiler repairs, interest, taxes, ete.  \We come next to
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the \aving of coal. Taking the plant as above specified, ten
bolers buming say 300 pounds per hour cach, amounting to
tnemiy tons per day of ten hours, with haad firing, against cight
boilers burning the same quantity per bailer per hour for the same
results =sixteen tons daily, or a daily saving of four tons, equaj

to over $3,000 yearly.  We have, therefore, o saving in first cost
of $4,700, and a yearly saving of over $3,000.

Eugineers and others who wish to learn more of this invention
should address the manufacturesrs, the General Engineering Com-
pany of Ontario, Limited, 8o Canada Life Buaikding, Toconto
They have receantly issued a hand-book desceriptive of the stoker,
in which are abso found many valuable tables and other useful
data,

SPARKS.

AL McDonald, clectrician, New Denver, B C,, is reported to have
gone out of business,

The meorporation is announced  of the Rotary Engine Company, of
Wouodstock, Ont., with a cagital of $24.000.

The Hull Llectne Co. are bunkding a 400 foot water chute at Aylmer

Yark, which it s eapected wall prove agreat attraction during the
sumner wonths,

The Chateau Frontenac Hatel in Quebee is now heated by four Bab
cock and Wilcox boilers, which have been installed in the new wing
recently completed.

The city council of Halifax, N. 5., is now discussing the question of
installing & municipal cdectric tight plant.  The matter has been re-
feered to the electrician for a report.

The Dawson City Elecuic Co. is applying for incorporation to supply
electric light, heat and power throughout the city aund within a radws
of 200 miles, as well as 1o operate an clectric tramway.

The Canadian General E' ctric Company have closed the contract
with the Laurentide Pulp Company, at Grand Mere, Que,, for two 53
kilowatt moderate speed current dynamos, with marble panels and
instrnents complete.

A special meeting of the Merchant’s Telephone Company was held
in Montreal last month, at which it was announced that the company
had obtained authority to increase s capital to $1,000,000. The
annual mecting will be held on the second Thursday in April.

The London Electne Company are increasing the generating capacity
of their station to mect the large demands for tight and poser, and have
placed an order with the Canadian General Electric Company for ane of
their standard 300 kilowatt single phase alternators and two 160 K. W,
direct-connected powcer geaerators of their latest 1y pe.

The Montreal Cotton Company, of Valleyfield, Que., have just
placed an order with the Canadian General Electric Company for two
600 I P. threc phase gencrators, to be direct-connected to turhines.
This installation is a duplicate of the generators installed by the Cana-
dian General Electric Company over a year ago.  With these four
generators and station apparatus the company will have one of the most
madern power stations on this continent.

The Hull Electric Campany is sving the Ottawa Electric Co. for
damages and infringements of the charter granted by the city counal of
Hull in 1894, by which the Hull company were granted the exclusive
privilege lor electric lighting.  The Ottawa company contend that their
right to erect poles within the city of Hull, for lighting purposes, wea
expressly guaranteed to them by a by-law passed by the city council sin
years previous to the IHull company’s charter. The case is being
bitterly fought.

At the annual mecting of the Lachine Rapids Hydraulic & Land Co.,
held in Montreal recently, the financial statement for the year cading
December 31, 1897, showed that in the last two monthe sufficient
revenue had been earned to pay the interest of 6% on the six months
bonds. Over 1,000 customers were on the line, and in the ncighlar-
hood of 25,000 lights had been installed. Tt was announced that a five
years’ contract had been signed with the Imperial Light & Power Com-
pany, by which power for lighting, etc., would he supplicd by the La-
chine Company, and used for lighting the cast end. A contract had
also been signed with the Standard Light & Power Co., to supply them
with power for straight current purposes, and, in turn, the Standaed
Company had acquired the entire plant, {ranchise and business of the
Temple Electric Co., and weuld take possession on May 181

The telegraph line to be built by the C.IL R, between Montreal and
Vancouver, referred 10 in a recent issue, will cost $230,000. The wirs
to be used will be of copper, 300 ibs. to the mile, and will weiph about
450 tons. It is being manufactured by the Dominion Wire Manufactur-
ing C~,, of Lachine, Que., and will be tested at McGill University
under the directicn of the officers of the company.  Ms. Jas. Kemy, the
Montreal superintendent of the company, gives some interesting details
regarding the construction of the line.  The short picces of wire which
will be used 10 tie the telegraph wires to the insulators will have a total
weight of 6% tons. Allawing two inches slack between cach pole,
owing to it being impossible to draw a line perfectly straight, will add
four miles of wire to the line between Montrzal and Vancouver.
Icaving a small bundic of wire with cach lineman for repairs will use
up 20 miles of wire, The joints, which it is nccessary to make at the
¢nd of each bundle, will require one mile of wite.

Mr. H. R. Leyden, manager of the Cataract Power Co., has made a
propasition to pump the water supply of the city of 1lamilion, Ont., by
lectric power.  He agrees to erect at the heach pumping house clectric
motors and revolving screw pumps of sufficient capacity to pump 10,
000,000 gatloas per day, and to zrect at the high level pumping house
motors and pumps and supply sufficicnt power to pumip from the mains
to the high level reservoir 2500 gallons per day.  The company will
keep the pumps in aperation for one month, when the city will e expected,
if satisfoctory. to pay for them at the accertainzd cost, not to cxceed
$25.000 The price to be paid by the city for clectric current necessary
for pumping the water required is placed at $13.000 per year for the
first 1,600,000,000 gallons pumped In both reservoirs, ani 6c conts for
cach additional 100,000 gallons.  The company claims that its offer will
meet the requirements of the fire underwriters and save the city more
than $20,000 per year,
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EDUCATIONAL DEPARTMENT

INTRODUCTORY

After mature deliberation the publisher of this journal has decided to devote a certain amount of space each month to what ma

be termed an Edueational

Depattnent, wherein both mechanical and electrical formula and mathematical probl

will be di l, illustrated, and as far as possible rule and example given, Atthe

request of the editor, 1 have with pleasure undertaken to contribute to this department regularly each month, and before discussing actual mathematical probiems, wish 1o

briefly introduce the subject at iswe,

1 he primary object of this department i« chicfly to increase the valus of an already valuable paper, by piacing in the hands of every engineer who has any bnowledge

of the rudimentary principles of mathematics, such matter as will enable him by a litl

e atudy to master the most intricate mechanical and electrical formula,

Many of ogr

most valuable engincering works and publications from time to time contain formula that is in many cases but saguely understood, amd very often entirely misunderstond, thus

rendering an otherwise valuable work practicatly valueless to the reader,

Just at what particular point our calculations should commence became a matter of setious thought, and past experience had to be carefully considered, beariog ia

mind the fact that thete are many really good engineers whose eatly education has, 1hrough force of circumstances, been deficient, and many others who,

through lack of

opportunity, have not been able t review thelr early education for years, Knowing Ly observation and experience the great necessity of having a thorough elementar
education before nuewninx to digest and calculate problems, and the almost utter impossibility of the student arriving at a satisfactory conclusion o his studies without 3

thorough knowledye

the principle of mathematics involved, 1 have decided to commence at a point and carry out the

mue outlined in this joumal-—c«)mmencin‘ at

the foundation and advancing by easy stages until the principles underlying the most obtuse and d:ﬂicullt formula can be readily explained and easily understood. 1 headvan
tages to be detived from an education of this kind, coupled with practical mechanical ability, is 100 wel! understood to require comment.
The programme which has been outlined for the succeeding nine months will embrace: . .
Decimat, Fracrions—-Definitjons and explanation of principles of, and method of reduction to common frections, and vice vensa.
SQUAKK ANQ.CIRCULAR MKasunrg=-Definition and explanation and practical demonstrations of,
ComicaL AND CvLINDKICAL MuasuxkmkNTs—Definitions and explanations of, with practical hints.

Squaux Anb Cunn Roor—Definitions and explanations of,

SArety VaLvk CALCULATIONS —(Spring and Lever Tyj es)~Principles of, with practical demonstrations, L X
lslou.ul Co~sTauct nm-—Suy‘,-ri(\elu, joints and seams, iron and steel plate—strength of, with formula and practical . *monstrations.
1t Is not the intention to fill these columns with a mass of figures hastily compiled without reference to any pesu.cular object: on the contrary, cvery problem will be

carefully thought out, and only such information given as will be of use to you, and an effort will be made, based on expericnce and a knowledge of the r.

his series of tests complete in every particular,

uitcmnents, 1o make

Vo, THOMINON,

{AxTicLe X11.)
REQUIRED SIZE OF LEADS IN CIRCULAR MILS.

A M, is pelsg of an inch, and written decimally .oot. The
area of a circle g5 of an inch in diameter is termed a circular
mil, and a great many wire tables express the area of the
cross section of a wire in circular mils written symbolically
C. M. Rules for the sizes of wires as met with in engineer-
ing practice for given resistances are often based on circular
mils, and include a constant for the conductivity of material
of which wire is composed.  From this, then, we can construct a
formula for the calculation of the resistance of wire of whatever
material composed, so long as we know the specific resistance of
the material,

Commercial copper wire of go7, purity, one foot long and one
C. M. in cross scction, is said to have a resistance of 10.79 ohms
at 75” F. (approximate).  In accordance with the rule that the
resistance of a circular conductor varies inversely with the square
of its diameter and directly with its length, we can construct the
following well-known formula for the determination of resistance
of copper wire:
10.759x L

d2

Example (10): A commercial copper wire one-half an inch in
diameter has a specific resistance of 10.79, what is the resistance
per foor 2

4 inch = .500 mils.

.500? = .250,000.

10.79 + .250,000 == .000043 ohms per foot.

Example(11) : A copper wire 35,000 feet long, with a cross sec-
tion of 8,000 C. M., what is its resistance ?

10.59 X 5,000
o

The required cross section of a wire in C. M. is equal to its

length divided by its resistance and multiplied by 10.79, or

R=

=6.743 ohms.

L
C.M.= - x10.59

The required cross section of a pair of leads in C. M. for a given
drop is found to be equal to the product of the length of leads
multiplied by number of lamps (in parallel) by 21.58 by 100, minus
the percentage of drop, and the whole divided by the resistance
of one lamp hot multiplied by the percentage of drop allowed.
Lx21.58x N x100-%

Rx%

C.M. ord?*=

or what is the same thing,
10.79x2x Lx N 100- % .
CM. = R x 7
Example (12) : Ten lamps are to be placed in multiple at the
end of a double lead 100 feet long.  The resistance of each lamp
when hot being 220 ohmy, what must be the sectional area of the
wire if a drop of 37, is allowed on E.M.F, ?

21.38x100810 100-3
T =8 x s Y =1852 CLM.

Based on this and following out the principles laid down in Ohm’s
Law, the following formula is often iven as a ready means of deter-
mining the required size of wire for house or secondary incandes-
cent circuits 3

~

2382 LAaNXC
..\l.=—--—c\_ ——

Where C.M. =Area in circular mily.
" L. =Length of one side of lead.
" N. =Number of lamps,
" C. =Current required by each lamp.
" L v=Number of volts per lamp loss in line.

\Vhen lamps or groups of lamps or other appliances are placed
at different distances from the generator, apply principles laid
down in example ; or, roughly stated, determine first the size of
wire required for each lamp or group, as if on independent cir-
cuits, starting from the dynamo, then combine all wires running
in same direction,

DETERMINATION OF THE MEAN PRESSURE THROUGH.
OUT THE STROKE WHEN USING STEAM
EXPANSIVELY.

Considering recent advances in modern enginecring and im-
proved appliances at hand, an article on this subject is perhiaps
superfluous. There are, however, such important principles in.
volved and such useful information obtainable, that the author
feels justified in referring to the subject at short length. Sincea
large proportion of my rcaders are operating simple non-condens.
ing engines, the author will deal particularly with this class, and
the principles involved can then be readily applied to compound
engines of any type.

The engines 1o which many of us were first introduced had
what is styled a fixed *“ cut-off,” which took effect at almost any
point between start and finish of piston travel, according to the
views the engineer held on the question of working steam expan-
sively. And speed was controlled by means of a throttling derice,
arranged to reduce or raise the pressure against the piston as
occasion required. This type in modern practice is nearly obso-
lete, and we have in its stead what is termed an automatic * cut-
off " engine, arranged to take steam at beginning of stroke at
full boiler pressure, and regulating its xpeed by means of a vani.
able * cut-off "~that is, initial pressure against piston on admis.
sion remains constant and varies only as pressure on boiler varies;

c

A D
FiG. 5.

—and this pressure is maintained against the piston as it travels

within the cylinder to a point of the stroke varying in direct pro-

portion as the load on the engine varies.

Theoretically, then, if we had no cut-off until admission valve
closed at the end of the stroke, the pressure of the steam against
the piston would remain the same, and a diagram representing
the operation could be drawn as represented in Fig. 5, within the
letters, A, B, C, D, and the pressure against the piston can be
readily ascertained by a simple process at any point of the stroke,
and the mean, initial and terminal pressures would at all times be
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equal, and the mean effective pressure would be initial pressure
minus back pressure, and could be equally as readily determined.

Let us now suppose that when the piston has reached a point
equil in distance to one-third of its travel, the admission valve
closes and cut-off takes place the piston then travels the remain-
ing two-thirds of the distance by the expansive force of the steam
already admitted, and supposing that expansion would take place
under isothermal conditions, that is, that the temperature of
steam remained constant, it is clear that as expansion increases
pressure decreases, consequently the terminal pressure of the
steam will be very much less than the initial pressure, and that at
any point in the sroke between one-third and the end, the pres-
sure will be less than the point immediately before and higher
\han the next succeeding point.  If, then, wo know the initial
pressure of our steam and the point of cut.off, and can by any
means determine the pressure at the respective points of the
stroke, we can by finding the mean of these pressures thus deter-
mine the mean pressure on the piston. For this purpose, then,
we re-arrange Fig. 5 as illustrated in Fig. 6, and divide this into
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Fi1G. 6.

any even number of points, taking care that one of these points
shall coincide exactly with and intersect point of cut-off,

To do this we first divide the cylinder into an equal number of
parts by subtracting the numerator from the denominator of the
point of cut-off expressed as a fraction, and if the result isan even
number above six, the denominator of the fraction is the number
of equal parts into which the cylinder can be divided so that one
of the ordinates will exactly intersect the point of cut-off.

Example : With steam cut off at % of the stroke, what number
of parts must the cylinder be divided into ?

As per rule, 15~ 3=12—an even number above six—therefore
cylinder must be divided into 12 equal parts. It will, however,
\ery frequently be found that when the numerator is subtracted
from the denominator that either an odd number or an even num-
ber less than six is the result, In either case, double, treble or
quadruple both the numerator and the denominator, and if this
docs not answer, increase fraction until you get a fraction giving
the desired result.

Example : Suppose steam is cut off at 14 stroke, into how
many equal parts must cylinder be divided ?

Proceeding as per rule, 3— 1=2, an even number less than six,
which will not answer,

11 x1=1, which is still too low ; we continue the process until
we reach

15 {4 =12 - 4=6, an even number higher than 6, and cylin-
der can then be divided into 12 equal parts.

Fig. 6 then represents a cylinder, and we proceed to divide
into 12 equal parts, with cut-off taking place at 14 of the stroke.
Ench of the dotted ordinates in this diagramn then represents the
position of the piston expressed in yyths of piston travel. Point
of cut-off, or ¥ of stroke, will equal 4 of these parts, and the
pressure of steam at 1st, and, 3rd and 4th positions of piston re-
mains constant,

When piston is in position, A, B, at 4, cut-off takes place, and
at Q, R, exhaust valve opens. If steam then was expanding
under true isothermal conditions, the lines, c,d, e, f, g, b, etc.,
show the gradual decreasing pressures of the steam due to ex-
pansion and pressures represented by letters, A, B,Q and R,
show the total value of the steam during expansion.

To find the pressure of the steam at any one of the positions of

. of the piston during expansion, multiply absolute initial pressure
of steam by number of ordinate at point of cut-off, and divide
this result by the number of ordinate at which pressure is desired.

Example : With steam admitted at 8o 1bs. gauge pressure, find
the pressure at cach of the ordinates in diagram.
80+ 15=9§, absolute pressure.
95 % 4= 350, value of steam previous to cut-offc
Then pressure at C D=3 = 76. pounds.
» E F=239=05. w

[ ”

” ” ” G":“?":S.’.Jﬂ ”
” ” " lj=a=“=.’7.5 ”»
” " » K l.:"a":.“.‘.Z! "
" " w MN=30=38, "
" " » O P=3=34.54 "

" QR=U|.,§=3L()() »

To find total value of steam during expansion we require to
find area of space enclosed by A, B, Q and R,

For this purpose we adopt the Simpson rule, which is: To the
first and last ordinates add four times the sum of the even ordin-
ates and twice the sum of the odd ordinates ; one-third of this
sum equals the area.

Then 4or A B= 95  pounds.
sorCD=76 x4=304 "
6or E F=65 x2=130 "
7or GH=5428x4=21712  »

8 or 1J=47.5 x2= 95 "
gor K L=42.22x4=168.88  »
toor MN=38 x2= 76 n
11 or OP=34.54x4=138.16 »
120r QR= 3166«

m—

31 25582
Value during expansion, 418.60  »

Before expansion, 380 pounds.
During " 41860  »

Value during whole stroke, 798.60 "

If, now, we divide by number of ordinates used, we get mean
pressure against the piston throughout the stroke.

798.60+ 12=66.55 pounds.

if the engine piston was running against a perfect vicuum, then
mean pressure throughout the stroke would be the mean effective
pressure on which to calculate power developed by any engine
in doing work, but this rarcly, itever, happens ; therefore the ab-
solute back pressure against the piston must be deducted, and
we get

Mean aressure - back pressure=mean effective pressure,

Example : Find mean effective pressure on_the piston of a non-
condensing engine when mean pressure is 66 pounds per square
inch and back pressure two pounds above the atmosphere,

2+15=217 pounds absolute back pressure, and 66-17=49
pounds mean effective pressure of steam on piston.

When principles of calculation are understood, formula for cal-
culation can be considerably shortened by use of logarithms.

1st. The hyperbolic logarithm of the ratio of cut-off increased
by 1 and mulliplied by terminal pressure equals tiean pressure,

2nd. The hyperbolic logarithm of the ratio of cut-off increased
by one and multiplied by initial pressure, and result divided by
ratio of cut-off, equals mean pressure.

3rd. Second rule minus absolute back pressure equals mean
effective pressure throughout the stroke.

Example of Rule 1 : Cut-off takes place at 4 of stroke ; the
ratio of cut-off therefore is 3+ 1=3, and the hyperbolic logarithm
of 3 is 1.09861,

.*. 1.098 41 x 31.6=66.39 pounds, mean pressure.

Example of Rules 2 and 3:

x 1B 41
95 3

1.098 +

95 % ——-3'—' - 17=49.4 pounds, mean effective pressure (M.E.P.)

= 66.4 pounds, mean pressure.

In addition to finding the mean pressure by process of calcula-
tion, we require also to find the mechanical efliciency gained by
cutting off steam in comparison to steam being admitted during
the whole of the stroke. This can be found by dividing the mean
pressure by the terminal pressure absolute. Then 66.4 31.6=
2. ; or expressed bricfly, the mechanical efficiency is the
hyperbolic logarithm of the ratio of cut-off plus 1.

Finally, on this subject, we want to find the co-efficient of
efficiency or a number expressing the practical efficiency of the
steam, including the effect of expansion as compared with the
duty of the same steam without cut-off or expansion and loss by
back pressure.

Rule:

Mean effective pressure X Length of stroke
Absolute pressure X (Length of admission - Clearance)

=The co-efficient of
cfficiency.
Example: Find the co-efficient: Gauge shows 8o pounds ;
stroke 12 inches, cut-off taking place at %3 of stroke, and mean
effective pressure is shown to be 49 pounds, piston having ¥ inch
clearance.
80+ 13=95, absolute pressure.

. 49x12 588
** 95X (4+.35) T 403.75

=588 403.75 = 1.45 co-efficient,
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ELEGTRIG RAILWAY DEPARTMENT.

DOVER MUNICIPAL ELECTRIC TRAMWAYS.

Wke have been favored with a copy of a pamphlet
containing an illustrated description of the Dover
Municipal Electric Tramways, constructed by Messrs.
Dick, Kerr & Company. It will be remembered that
about one year ago Mr. J. A. Rutherford resigned his
position as chiet engineer of the Canadian General
Electric Company to accept the management of the
clectric traction department of this well-known en-
gineeringr firm.

The city of Dover was one of the first in England to
adopt electric tramways on the overhead wire system.
The pampblet states that when, early in 1896, the
Council was considering the question of railwiy con-
struction, a comparison ot the capital cost of building
tramways for gas and electric traction was given as
follows :

Gas.  Electricity.
Cars (capacity 4o passengers). .. £5600 £ 4,620
Trailees ., . S e aeeecaeeaaes 660 660
Machinery.o.o. o oo Ll ool 1,750
Line equipment., ....... . 71500
£8,010  L12,580

For working the respective systems offers were made
of 614d. per car mile for gas, and 6d. for electricity, the
latter to be reduced to 4}4d. if the mileage exceeded
240,000 car miles per annum. The saving of a half
penny per car mile, it was considered, would much
more than pay the interest on the larger capital re-
quired for construction.

The road was constructed during the fall of 1896
and following spring and summer. The rails used are
of the girder type, weighing 87 Ibs. per yard, and are
30 ft. long and 6 in. deep. Tke gauge ot the tramway
is 3 ft. 6 in., which was determined by the extra-
ordinary deference of the framers of the Tramways Act
of 1890, With the exception of a short distance the
tramway is single track. The conducting system is of
the usual character,

Owing to the shortress of the line, it being only
about 314 miles, no feeders were provided. The current
is distributed from a central switch pillar, about 4 feet
high, of cast iron, and divided internally into two
chambers. The rolling stock consists of eight motor
cars and two trail cars. Power is obtained from the
Dover Electric Supply Company. The fare charged is
ounly one penny.

ELECTRIC RAILWAYS AND BICYCLES.

Major L. B. Brown, in making his annual report on the
street railways of Pennsylvania, states that the receipts
of the state strect railways have considerably fallen off
within the past twelve months. He regards the use of
the bicycle by both business people and pleasure seekers
as the main source of the reduction in the traffic of
many street railway companies. He finds that in cities
where the hills are steep and less favorable conditions
for bicycle riding exist, the railway companies have not
been aflected by it to the same extent, but in many
places it cannot be gainsaid that the bicycle has become
a most formidable competitor ot the street railway. In
order to secure substantial confirmation of this view an
observation was made in a leading street of Harrisburg
about two months ago. The observation covered two
days, from 7 o'clock in the morning to 6 in the evening.
During that time 6,078 persons passed a given point,
1,902 in the cars and 4,116 on bicycles, i.e., 67.7 per
cent, on bicyles and 32.3 per cent. on the cars, or more
than two to one in favor of the wheel. The figures
secured at Harrisburg are by no means exceptional.

The Toronto Strect Railway Co. purposes carrying out a number
of extensions this scason, It is probable that the line will be extended
to Qakville, and also that the City and Subwban Electiic Railway will
be purchated and operated as a separate road, as is now done in the
case of the Mimico branch.  The City and Suburban Company have 52
miles of rail laid between Toronto Junction, Weston and Lamiton.

TORONTO RAILWAY C%RAIPANY’S ASSESSMENT

Tuk long-standing litigation over the assessment of the poles, wites
and tracks of the Toronto Railway Company was settled last month }
the Comt of Appeal, judgment betng gaven in favor of the city, 4

When the city made the assessment on Ward 1 last year, the company
9lppe:\lvd to the Court of Revision, which sustained the asscssment,

hen the company appealed and brought the matter hefore a hench of
three judges, compused of Judge McDougall, County Judge of Yok
and the seniot judges of the adjoining counties, Dartnell, of Ontaro, ami
McGibbon, of Peel, who decided in favor of the company, Judge Mc.
Dougall dissenting. In the meantime the Assessment Depantmeny
went on and assessed the poles, wires, etc., of the company in the other
warde of the city, and in cach case the company appealed to the Coun
of Revision against the assessment, the Court of Revision, in view of the
judgment of the three judgcs in the case of Ward 1, sustaining the
appeal of the company, “This placed the city in the position of bej
the appellant against the decision of the Count of Revision, and ap
appeal was taken to Judge McDougall, it being deemed unnecessary to
call in the other two judges in this instance. ?udgc .\lcl)ougnll. alter
hearing argument, reversed the decision of the Court of Revhion and
held that the company was liable for assessment. Then the company
nppclalcd from this decision to the Cdut of Appeal, with the above
result,

By the decision the assessment of $452,277 against the company in
Wards 210 6 is confirmed for 1898, which will probably yicld between
$7,000 and $3,000 in taxes. Next year a further addition to this assess.
ment of about $85,000 for the First Ward will be made, making a total
assessment of about $540,000.

SPARKS, .
The International Radial Railway Co. will apply to parliament for an
estension of time for the completion of its line to Guelph,
The Halifax Eleciric Tmmway Company will spend about $50,000 in
inptoving their plant.  They have just installed two large generators.

Lowe & Farrell, of Hamilton, have been given the contract for
stringing the power wire from Decew Falls to Hamilton, for the Cataract
Power Company,

Mesws, Peters, Peters & Ings,
have made a proposition 1o the
Charlottetown, P.E.1,

It is reported that Messts. A, Tremblay & Frere, of Herbentville,
Que.. have purchased property at St. Alphonse with a view of constructe
ing an electric railway there, .

The Smith’s Falls, Rideau and Southern Electric Railway Company
applicd at a recent meeting of the Smith’s Falls council for permission
to lay 1ails and erect poles’in that town,

E. F. Hutchings, of Winnipeg, and others, ask power from the legis-
lature to construct an electric or steam railway from Winnipeg slong the
cast side of Red river to St. Andrew's rapids.

At the annual meeting of the Sandwich, Windsor and Amberstburg
Electric Railway Company, the statement of receipts presented showeda
warked increase over those of the previous year,

A by-law has been given its first reading in the St. Catharines city
council authorizing the construction of an clectric railway between that
city and Port Dalhousie.  Mr. H. C. Symmes is interested,

The projectors of the Hamilton, Chedoke and Ancaster Electric Rail-
way Company state that the line will be built from Hamilton 10 Brant.
ford, providing the city council buys the Mountain Drive for $12,000.

1. Abbott, of Vancouver, William Whyte, of Winnipeg, and others,
have petitioned the provincial legislature for the incorporation of the
Mountain Tramway ard Electric Company, to construct an clectric
railway.

The Halifax Chronicle says that the electric tramway scheme from
Halifax to Bedford, N.S., has been killed, so far as the Halifax and
Bedford company is concerned.  Their charter has been amended 5o as
to enable them to build 2 t1amway only from Three Mile House to
Bedford, and to supply electric tighting fxlw::en the same two points.

on behalf of the local gas company,
city to build a strect car system in

The Council of Peterboro®, Ont., again discussed at a recent meeling
e proposed extension of the electric railway to Chemong and Lakefield.
The promoter of this road is Mr. D. A. Starr, of Cornwall, who esti-
mates the cost at $350,000.  The council resolved to submit a by-law
to the ratepayers (o guarantee interest on one-third of the company’s
expenditure for 10 years at § per cent., the sum puaranteed not to ex-
ceed $100,000,

By an agreement entered into upon the commencement of the road,
Me. J. H. Beemer had & two years” aption for the purchase of the Quebec
Street Railway. It is now said to be his intention to purchase the road,
and to consolidatz it with the Quebec, Montmorency and Charlevors
Railway, The motive power of the latter road will at once be comerted
fiom steamn to electricity. Later on the extension of the Qucbec, Mont-
morency and Charlevoix will be made to Murray Bay.

Mr. A, H. St. Germain gives some particulars of the proposcd auto-
car service to be established  this summer between Toronto and Rich-
mond Hill.  The initial car will be a passenger and parcel van, capable
of receiving 25 passengers. 1t will be fitted with electric light and
buttons for use of conductor and passengers, by which warnin may be
given the motorman to turn to the right ot left.  Mr. Germain clums
that the car will develop sufficient power 10 ascend the heavy grades be-
tween Toronto and Richmond Hill, at a speed varying from 610 12
miles pee hour, carrying & full complement of passengers. The clec:
trical equipment is the invention of Mr. W. J. Still, mechanical engincer.
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TRADE NOTES.
} The Perth Water Works Co. is installing  two-phase *S.K.C.”
motors,

AL Gagnon, Victonavalle, Que., are adding one of the Jenckes
Machine Co. s stundard baalers to their equipment.

Henry Morgan & Co., of Montreal, have placed an order with
the Royal Electrie Co for a 20 K.\W, direct current grenerator.

The Canadian General Electric Company have sold to Mr. Alex.
Dobson, of Heaverton, one of their stundard 20 k. w. Edison
dynamos.

Messes, Ness, Melaren & Bate, clectrical supplies, have
recently removed their factory and salesrooms o 319 St James
street, Montreal.

Larkin & Sangster, contractors, Iroquois, Ont., have purchased
from the Canmadian General Electric Company a 33 light arc
dynamo, with lamps.,

The Brantford Electric & Operating Co. 15 1nstialhingg a 60 KAV,
“S.K.C." and a go light T-H arc machine recened from the
Royal Elecctric Co.

The Canadian Genera! Electac Compiny are furnishing to the
Linde British Refrgerating Co., Maontrenl, two 30 h.p. and one
15 he p. induction motors,

The Robb Enginecang Co. has recaved an order for two
Robb-Armatrony enyines, 130 horse power each, for the clectric
rilwiy at S Thomas, Ont.

The Canadian General Electric Company have closed a con-
tract with the corporation of Port Asthur for a rulway car body
cquipped with G. E. 1000 motaors.

Senator Poirier, of Shediac, N. B., has placed an order with
the Robb Engincennyy Co. for a 60 horse power engine and
boiler for running his Hour and shiagle mills.

The Canadan Pacific Navigation Co., Victoria, B.C., have
purchased from the Canadian General Electne Co., for one of
their steamers, a multipolar dircet connected sett, with marble
switchbaard.

W. J. Flctcher, of Markham, propnictor of the electne
hght plant there which was recently destroyed by fire, has de-
cided 10 reconstruct the plant, and has purchased from the Royal
Electne Co. a 20 KW S K.C. 7 grencrator.

The Canadian General Electric Company hane recently closed
aconteact wah the managers of the Longue Pointe asylum for
one 110 k. w. multipolar mailway gencrator and one freight motor
car, cquipped with G. E. 1000 moton.

The Kenncth Minmng and Development Co., at Rossland, are
makmg an addition 1o their cquipment in the shape ofa 7x10
double cilinder hotingg engine. with boiler and all apphances
compleic, supplicd by the Jenckes Machine Co.

The Amencan Hard Fibre Co., Newark. Deleware, announce
that Mr. H. M. Graat, who has been tranclhng in the interest of
the fibre 1rade for the past 18 vears, has recently connected hime
~elf wath that company.

The Stapton Electric Light and Power Co., of Danville, Que.,
have reccited a Crocker turbine from the Jeackes Machine Co.,
Sherthrooke, who are proceeding with the installation of the <ame.
together with the penstock and draft tube.

The Peoples Electne Co., Windsor, Ont., are making exicnsions
1o therr electne svstem, and have placed an order with the Cana-
dian General Elecine Company  for all the matenial required, in-
cluding mver tooo light capacity in transformens.

Wilhlam MceVicar, MeVicar, Oat., s puttingg a Dake steam feed
wio his mill. Thas feed was built by the Jeackes Madhine Co.,
Sherbrooke, wih whom the Phelps Machine Co., Eastman, Que.,
formerly Canadizn manufacturers of the Dake eagine, have been
amalgamated.

The Jenches Machime Co.. Shesbrooke, arce furnishing the
Canadian Rand Dall Company with a handsome compound Cor.
lise arr compressor, nwegghmgr some 33 tons, togrether with a large
air recener and other accompanying apparatus, Sringing the total
weight ep to about jo toas.

The Robb Engineenng Company, of Amhent. N. S., recently
completed a Robb-\raistsongg  compound cagine for an clectric
nstallation in a Europwean city 1 alvo three of the saame type, 200
h.g cach, for another Torcign onder, and two of 225 h.p. cach for
the Rathbun Cou, of Descronto.

The Electne Reduction Co., Buckingham, Que., are proceeding
to develop therr water power, and as a fint step have placed an
order with the Jeackes Machine Ca., Sherbrooke, Que., for a pair
of thewr 387 L rin her turbines, 10 be instalied complete, with wheel
cases, Jraft tubes, gotemor, et

W, Doherty A Co., Clinton, Onl., have commenced work on
their new factonces, which they expect to have compleied by May
. Their new works are 10 be highied throughout by clectricity,
tor which purpine they have clined a contract with the Canadian
General Elevine Company for a2 300 high: dynamo, two 1o h. pn
motors and all winng matenial required.

Mr. Thos, Proctor. supenntendent clecine light and water
warks, Fort Widliam, Oat.. in teacwing his subverption 1o THE
NEws, wnten: 1 conuder vour paper indispensable to the
clecincal prafesaon,

111 waad that the St Clair Tunned Company contemplate con-
veruing the motve power {or the tunacel from stcam 1o electricity.
The matter is undenmtood 1o be under consideration by Mr. Jos.
Hobwon, chief eagincer of the company, of Monireal.

PERSONAL.

Mr. J. Gibson, city electrician of Toronto, has secently undes.
gone a severe illness.

The Light Commissioners of Fort William, Ont., have appointed
Mr. Thos Proctor as clectrician for the town.

Mr. J. H. Ward has resigned his position as electrician tor the
St. Marys Electric Light Company. His successor s Mr. 5
Cahoun, of Mitchell. :

Mr. Harry H. Denis has been appointed superintendent of ghe
Hult Electric Co., to succeed Mr. Chas. Aird, who will probab)
)0 to British Columbia. }

Mr. T. E. McLelan, manager of the Berlin and Waterloy Sireq
Railway, his resigned his position.  His successor v My, Iy,
Hilburn, who has been connected for some time with the Montreal
street railway.

The many frends of Mr. Chas. F. Ernat, formerly of New

lamburg, Ont., and who has represented the National Carbon
Co. in Canada tor many years, were pained to learn of his deaty
shortly after the first of the year.

Mr. Henry Holgate, manager of the West Indiun Electnc Co,,
of Kingston, Jamaica, rcturned to Montreal last month on 3
business trip. He states that arraggements are being com.
pleted for building the new clectric railway in Kingston, and thay
work will commence in April.  He will shortly retum to Jamiaca.

It is with pleasure we announce the recovery of Mr. ). A,
Kammeres, general agent of the Royal Electsic Co., of whose
scrious illness mention was made ina recent number. On the
first inst. Mr. Kammerer was able to leave for the Southern
States, where we trust his hopes of rapidly regaining his old-time
health and energy may be fully realized.

A NOVEL IDEA.

Tug Intemational Correspondeace Schools, of Scranton, Pa.,
have had fitted up a handsome railway car, containmng sleeping
and other living accommodation, library, ctc. It is the purpose
that this car, manned by a staff of teachers and students, shail be
located for a time in the vicinity of large manufacturing establish.
ments and afford those interested a practical demonatration of the
mecthod by which the work of the schools is carried on.

MOONLIGHT SCHEDULE FOR MAY.

!
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SPARKS.,

It is said to be the intention of the Kent Mills Company, of Chatham,
Ont., to install new botlers.

The Bell Telephone Company recently made some improvements in
their exchange at Huntsville, Ont.

The Montreal Street Railway Company is building twenty motor cars
for the Kingston, Jamaica, street tailway.

The city council of Victoria, B, C., recently invited tenders for
another dynawo for the electric light plant,

The Notthern Electric & Manufacturing Company has been granted
a Doninion charter,  Mr. C F. Sise is president.

Ephraim Arnold, whose son was killed by an electric shock, has
entered an action for $2,000 damages against the Hull Electric Co.

The C.P.R. intend to ercct a new station at McAdam Junction, N,
B., and to install a private clectric light for lighting the same.

A byJaw will probably be voted on by the ratepayers of Toronto
to provide $40,000 for converting No. 2 cngine at the waterworks
plant to high duty, including boilers.

Mr. Spittal, of Dundas, Ont., is organizing a company having for its
object the installation of an clectric plant for lighting the streets of that
town.

The town council of Pembroke, Ont., has appointed a committee to
1eport on the cost of installing and maintaming an clectric, gas or other
lighting plant for the town.

D. Maxwell and Sons, St. Marys, Ont., are installing an electric plant
for lighting their factories, and have puichased for the purpose a 350
light Edison dynamo, manufactured by the Canadian General Electric
Company.

Messts. Price Bros., of Quebec, have otdered from the Canadian
General Electric Company a complete clectric and steam plant for the
Assinitoine block, Winnipeg, Man. The geneating plant will have 2
capacity for 400 lamps,

Mz, W. H. Pearson, jr., of Toronto, has entered an action agunst
Mayor Johnson, of Belleville, who at the last mecting of the city coun.
cil charged Mr. Peanon with interfering to prevent the sale of the gas
stock and electric railway to an English syndicate.

The St. Philemon Telephone Company has been incorporated, with
a capital of $1,500, to construct a telephone line in the counties of
Bellechacse, Dorchester and Montmagny, Que.  Among the promoters
ate Dr. Jos. Cote and Geo. A. Lamarre, of St. Valier.

The present contract with the Hamilton Light & ower Co., for light-
ing the sticets of Hamilton, expires in less than two years.  Alderman
McAndiew has therefore moved in courcil that 2 commitiee be ap.
pointed to consides the advisability of establishing a municipal plant.

Tt is the purpose of the Mctis Tclephone Company, now secking in-
corporation, with beadquatters at St. Octave de Metis, Que., 10 luild
a telephone line in the counties of Matanc and Rimouski. J. L.
Pinault, advocate, of Quebee, and Thos. LcBel, of Frascrville, are
interested.

The St. Thomas Gas Co. have ordered from E. Leonard & Sons, of
London, thiee 100 hotse poner boilers, from Goldie & McCulloch, of
Galt, an engine, and from the Northey Company a steam pump, to
cnable them to supply power for the clectric railway.

The Canadian  Electric Water Power Co., of Qttawa, are applying

for incorporation, with a capital of $100,000. The WEPOsE 1y Lo ¢y
tablish water works and manufacture electrical machinery, and the
promoters are : Hon, John Haggart, W. A. Allan, A. Charlevon, Sip
Sanford Fleming, and R. G. Code.

The District Telegraph Company has been incorporated at Winnipeg
aud asks the city for permission to steing wites, The provisong
directors are: W, Hespeler, John Galt, R, J. Campletl, Frank
Drummond and F. W. Huebach.” The company will expend a con.
siderable sum of inoney 1n installing a plant.

The Canadian Developing Company, Victoria, B, C., are building
three steamers 1o trade between Vancouver and Stikeen nver  Thege
are to be equipped with the most modern systems of elecine lighting
the company having placed an order with the Canadian General Elee.
tric Company for 3 direct-connected units to meet the fequitements,

Tne Ottawa Electric Light Co. have been given the exclusive puvilege
of supplying light and powet in the city of Ottawa, on the condutiog
that the price of light be reduced 40 per cent.  This is the result of an
application made by the Deschennes Electric Light Company to be
allowed to supply light and power to the citizens,

The Ontatio Rolling Mill Company, Hamilton, Ont., are rapudiy re-
Luilding their works recently destroyed by fire.  They intend installing
the most modern system of electric lighting throughout, and have placed
an order with the Canadian General Electric Company for one of thei
l:ncil l{pcs of multipolar direct cursent dynamos, having a capacity for
300 lights.

The Lachine Rapids !lydmulic & Land Co., of Montieal, have 1.
vited tenders for a new switchboard, to be placed in the sub-station a1
the corner of McCard and Seminary strcets.  They bave atso purchased
two 150 k.w. synchronous motors, which will be used in the ofd Temple
plart for the purpose of replacing the present steam plant and getting
the power direct from the rapids.

The contract with the Lindsay Light, Heat & Power Co., for lightng
the streets of that town, will expire in the near future, and the council
is considering the question of installing 2 municipal plant. The Fire
and Light Committee has recommended that a committee be appointed
to repoit on the cost of the same, while the Mayor has been authocized
to advertisc for tenders for lighting.

The town of Parrsboro, N. ., recently completed its electric light
plant, installed under the superintendence of Mr. George White-Fraser,
of Toronto. The engine< and hoilers were supplied by the Robb Engi.
neeting Co., of Amherst ; alternator by Munderloh & Co., Montreal :
arc plant by Thompson Electric Co., Hamilton ; transformiers by W, A,
Johnson Eleztric Co., Toronta ; lamps by R. E. T. Pringle, Monteeal :
supplies by Canada General Electric Company, Totonto,  Must of the
apparatus were subjected 1o a thorough test and found satisfactory. The
cost of the plant, which 15 the first 10 be installed Ly a municipality in
the maritime provinces, was slightly less than $11,000.

The Ingersoll Packing Company have contracted with the Canaduan
General Electric Company for 2 complete installation of incandescent
lamps, arc lamps, motors and generator for their factorics at Ingersoll,
Ont. It is said that this contract was awarded afies very mature con-
sideration of the rclative merits of two-phase alternating as against
direct current machinery for isolated lighting and power scrvice.  The
scnenling apparatus  will consist of a 25 kilowatt 125 volt multipolar

ynamo of the Canadian General Electric Company's latest and mast
approved type.
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FOR SALE—GHEAP

Electne Lighting  Plaat, consisting of
almost new Boiler and Eugine and  go00
Ight Royal Alternator. Just the plant for
asmall town.  Reason for selling, enlarg-
g plant and using water power. Can be
seen in operation.  Address,

EDGAR & ROY,
North Hatley, Que.

Attention!
Manufacturers

THE CANADIAN NIAGARA POWER
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inm-ring Mathematien: Chetnlstry: Archi-
f tursl or Sechanical Drawing ﬁurvr}lu;i umbing;
Architecture. Sletal P'attern Drafting Prospectiog;
Nouk:Keepling : dhorthand: English Uranchea,

llrkmucn ‘in overy city and town. Al who atud,
{x anteed succenn, Wo havo halped thousan
i obeuutpollllonl. Civeslar froe. State subject
you winh to study.

INTERNATIONAL CORRESPONDENCE SCHROULS,

Box: 4,Scranton, Pa.

me Packard Electric Co., Limited

MARKERS OF

Lamps = Transformers

SOLE AGENTS FOR.. ..

Ssheeffer Recording Watt Meters
ST. CATHARINES, ONT.

PATENTS rrocurep on

ELECTRICAL INVENTIONS
103 Ay ST, ‘T'oroxTto

w Rlnour & MAYBEE 'l’dcphone 2883,

Foreign Nembders of Chartered 1astitute
of Patent Agents, Bngland.

O S b X O S S

WR!TE FOR PRICGES ON

== LAMPS
Sockets, Cut-Outs, Wiring

Supplies, Induction Alter-
nators, Ete, Ete., Ete,

MUNDERLOH & CO.

61 St. SuLeice ST., MONTREAL

}0
I
P s,

The General Engineering Co.

~of Ontario,
Limited.

(Successors 1o the Weeks-Eldred Co., Limited) are now

S

IMPROVED

MANUFACTURERS FOR CANADA OF THE

JONES' UNDERFEED

MECHANICAL STOKERS

(The Original and Only Successful Underfeed Stoker in the Market.)

All those interested in the Reduc-
tion of their Fuel Bill should write
10 us for our book entitled, * Smoke-
less Heat,” which contains valuable
information.  Address :

The General Engineering
CO. of Ontario. Limited.

Canada Life Building, TORONTO, ONT.

Please mention the CANADIAN ELECTRICAL NEWS when corresponding with Advertisers



1

. CANADIAN ELECTRICAL NEWS April, 188 l;

& Milde Microo-opegd)
, Thebes! TRANSMITTER '.';
intheWo: + $
Qusatt w g :
101 tre h
£asrur C mamm
& Morard it

Cable Address:

SWIBGII Boards aml ﬂnnunslamrs 749 Orle St

B .| FIRE ALARM APPARATUS and MONTR
. TELEGRAPH INSTRUMENTS Te'ephone Now 1100 Bl

Mica Boiler Goverings

All Steam Users should sece the NEW MICA BOILER axp PIPE
COVERING. It is FLEXIBLE, DURABLE, axn a MAGNIFI-
CENT NON-CONDUCTOR OF HEAT.

Tevtest by Mechanical Experts of the Canadian Pacific Ry. Co.,
Grand Trunk Ry, Co., Michigan Central Ry. Co.,

Hoiler Inspection and Insurance Co., and proved 1o be the
BEST OF ALL KOX-CONDUCTORS.

Full Particulars, Reports ot Tnals, Prices, Testimonials, &c., from

THE MICA BOILER COVERING CO., Limiten

MONTREAL - WIRNNIPEG - ¢ Jordan St., TORONTO, ONTARIO

AanBELTING

.. TQEONTO . THE J. G. MCLAREN BELTING CD. moxTeewL

Telephone 875

THE OTTAWA PORCELAIN & CARBON CO., Limited. o™

MANUFACTURLRS OF

for all kinds of Arc Lamps, including cored

ca-rbOIl POintS and solid carbon for incandescent circuits.

.. ALSO ..

otor Brushes and Specialties in orcelain Insulators, Cleats, Door Knobs,
M Carbon for Telegraph, Telephone @ and all kinds of Pressed Porcelain for

and Electric Light Supplies . . . Electrical and Hardware Lines . .
ALL GOODS GUARANTEED TO GIVE SATISFAGCTION

| THE ELECTRIGAL CONSTRUCTION COMPARY OF ORDON, s

LONDON, CANADA

« o« Manufacturers of . ..

EIBGEriGal Machinery e SUPPHES

Repairs to any system on Short Notice at Iicasonable Rates
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