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bridge, in Miuskoka, and te \Viarton and Kincardine;
conversation can also be carried on with Detroit and
Buffalo on the Amnemican side, and to New Y'ork b>'
repeaitasg at B3uffalo.

The places noted on the sketch above mnark the
prescrit range of tbe Beli Telephone Co.'s long-distance
lines, but the systemi will be extended as equired in the
future. The 'vire tused for this service betwcen Mon-
treal and Toronto is a No. i0 copper ire, that between
Chicago and New Y'ork being a No. 6.

OPERATING ENOINES WITIIOIT A NATURAL SUP-
PLV 0F CONDENSING WATER, OR THE CON-
TINUOUS USE 0F INJECTtON WATER.,

iy E. J. I'H1ILli'.

The subject is soînewlhat new, and information on
it miust be taken froni the few plants that are now ope-
raied uipon this priniciple. Like aIl other new depart-
tires in steain engineering, there is very antch to be
learned and studied before everything in connection
with it is properly uinderstood. In a piper of this kind
we can ouI>' go into the leading pu)nts about it, as the
Sulîject is so large that a îvbole v'olume igh-t be written
on it to cover fully the whole ground. Front observa-
tion throughotit the country' it is evident that the prin-
ciple of runningcondensin gengines is not as thoroughly
understood as it should bc, for we have many cases
wvhere thcre is a sufficient stipply o! water within reach,
and still the engines are exlîausting inito tue atmnosphere.
This, perhaps, because nmany think the expense of
puttin- in and niaintaining a condenser is greater than
the saving would wvarrant. As ant illustration, take an
ordinar>' Iiglh.pressure engine of, sa>', mo li.p., îîsing,
say, 4 lbs of coal per h.p. per hour and running i0
Ixours per day, the coal consumption would amouint to
two tons per day. The water consumption per li.p.
iii that case would lie represented by 30 lbs. per h.p.
bour. If a condenser is added, the same power %vould
onl>' require, Say, 22 lbs. of water, making a saving
o! 26 per cent. The total coal consuirption for the
yeam, muining 365 days, wvould be 730 tons. if
the coal can be put in for $3.00 per ton, the
Veatrs consiption would amount to $2,190. The cost
o! ad<iing a condenser to such a plant, including the
necessar>' piping, should not exceed $300. The cost of
operating the condenser ivilI be about 6 per cent. of the
power o! the engine, and is equal to $131. The intemest
on the condenser investment at 6 per cent. is $iS, mak-
ing a total cost O! $149 peryeir to maintauni and opemate
it. Twenty.six per cent, o! the coal accounit ivould ho
$569, from which decluct $149, the cost of operation,
leaving a net gain o! $420. This in man>' cases would
niake a dividend for the owners wbere there is none at
present. In cases wiere the wvater for condensation is
not procurable cxcept at considerable expense, àt can
be used over and over again, and ho cooled by air. Tlîe
idea o! cooling wvater in ibis iva> originated in Gem-
man>', and ivas applied for tbe purpose o! cooling beer.
The first cooling tower ivas filled b>' the branches or
tree.s, or hrush. Tlie air used wvas only the natumal
current due to the warm water. This, o! course, te-
quimed a ver>' large tower te get an amotint o! cooling
surface to bc effective, as the air cumment wvas neces-
samil' v-emy slow. The air is the cooling medium, and
is indirectl>' the couxdensing mediunm. If yen wvet your
hand and hold it in a curment of air, you wiIl feel a cold
sensation, becanse the ivater is being evaporated and is
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taking tip the latent heat of evaporation front your
hand and the suirrounding air. The specific heat of air
is .2375, while that Of water is unity.

If we depcnded uipon the direct absorption o! beat
ly a rise iii temiperature of tlîe air, we wvotld have to
maise about 4 pouinds, or 55 cubic feet, one degree to ab-
sorh a lient unit. Conseqttently wve would have to imaise
i ,ooo cnibic feet of air 55 degrees to condense one potind
of steamn at atmospheric pressure. B3ut whien air is
brouglit into direct contact wvitlî water, there is a cool-
ing action due to evaporation ,nuch greater than is dite
to the elevation of tcmiperature. When a potind of
water is cvaporated in this way, five times as inuch
heat disappears as Mien a pound o! water is raised
froin the freezing to the boiling point, and every potind
of water so evaporated absorbs heat cnouigh to con-
dense one pound of steani. Nowv, by having an -arrange-
ment whereby we cati pass a strong current or air over a
quantity of water, favorably disposed to be acted on by
the air current, we cat by evaporation of a quantity re-
duce the temperature, and that is wvbat takes place in
a cooling tower, wbich is an apparatus designed to
distribute the water so as to expose a large surface to
be actcd on by tbe air. Nowv, lor every pound of water
evaporated there is a reduction o! temperature wvhich
%vill allowv of a pound of steam being condensed, and
just Lring the remainder to the original teniperature.
It wviIl lie plain, therefore, that in o erating a cooling
tower there can be no more water used than wlhen rtn-
ning non.condensipg. In fact, there .s not as nîuch,
because there is not as niuch ivater evaporated in the
tower as there is condensed, as the surface of the tower
and pipes have a cooling effect ; also, the direct ise in
teinperature of the air takes away a quantity of heat
without evaporating any wvater.

The engine wvill require less steam, consequently
there is a smialer quantity of fced.ivater uised tban
Mihen ruining non-condensing. The systemn, themefore,
allows a plant wvhich bas to buy even its feed.water, to
run condensing at a less expense for wvater than when
rtinning non.condensing. The details of the systeni
are, at tbe start, like an ordinary condensing plant.
The steatn leaves the engine, passing throughi the con-
denser, is bere condensed by ivater taken fromn a srnall
reservoir instend of somne natural supply. The water
passes to the air puimp and is pumped ont, forming a
vacuum as in an ordinary condensing plant; but now,
instead o! letting it run to wvaste, it is clevatcd to the
top of a tower, cither b>' tbe air pimp itself, if tbe
tower be low, or by an auxiliamy punip if the tow.,er bc
high. This is preferable in an>' case. The water is
distributed over the surface of tbe filling towcr, falling
io the bottomn thmough the tup.coniing current o! air,
and the temperature is therci»' mcduced sufficiently to
lie discharged into the sniall reservoir from wvhich the
condenser takcs its water, and is used over and over
again. The details of the tower arc: At the top of the
toiver is an arrangemient to distribute the water over the
whole surface of the interior. This distributor has taken
niany fomms, sonme o! wvhich are quite ingenious. Sonie
of the latest are the revolving distributors, illustrated in
J>o-.ur for Mamcb, and other mecchanical papers. This
distributor is niounted in the centre of the tank en
ball bcarings, and the wvater issues from the cross pipes
like the omdinary lawn sprinkler, and distributes the
'vater evenl>'. Another distributor which is uscd in
towers wvitlî what nlight ho tcmnied partition filling, is
nmade with a little troughi across; the top of each parti.


