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The effective wvork of the steami now having
been completed, it will be released at a back
pressure of from 2'ý, to 3 lbs. through an 8-
inch diameter large capacity exhaust pipe,
and conveyed for turther use ini heating, and
for condensation to make boiler feed water.

Thus it will be noted that a pound of steami
fromi the hoiler at 2,50 lb3S. indicated initial
Pressure Of 4 o6.1I7 temiperature, and contain-
ing 1,205.8 heat nunits, lias been expanded 12

volumes, and reduced, aller lhaving perforrned
effective service on the pistons to operate the
locomotive, to a terminal pressure of 6 lbs. of
230,55' temiperature, and containing 1,1,52.3
hieat units. This, as comipared wvith a pouind
of steam Of 200 lbs. indicated boiler pressure
Of 387.88ý temperature and containing 1,200.2
heat units, being expanded about four volumes
10 a terminal pressure Of 4S lbs., containing
292.5j temîleratutre and 1, 171.2 heat nuits, and
at which point it is exhausted into the atînos-
phere, shows 53.5 as iigainst 29 heat units
contained in the saine given quantity of steam
wvhich are used to performi effective wvork ini
the cylinders.

Deducting tlhe 5.6 lieat units that we orig-
inally required to increase the steam Of 200 to

2.5o lbs. pressure, we have an actual increase
of 18.9 heat units used to produce power ini
the cylinders, which is 6,5' more than tlhe
total heat nuits converted mbt useful energy
ini the single expansion cylinder.

In thue above, no consideration lias been
given 10 the additional results whiclh will come
from superlîeating and the use of the exhaust
steam for feed water heating.

Thue steam having been delivered at the
water tank, now flnds ils wa% througli two
three-inch conduits, designated by letters KK'
on the drawing, one each leading to the right
and 10 the lefI hot feed storages, and the ad-
ditional steami whichi cannot pass to these
chainbers witbout increasing the back pres-
sure to more than 2 14 lbs. is relieved into the
lower portion of the- central condenser pas-
sage, indicated by letter F. The steami being
conducted 10 the rear of the tank through
Ibis passage, it retuirus îhroughi the central
passage, designated by letter F", 10 the front
of the tender, from which il is conveyed to
the riglbt or left steami spaces, designated bv
letter G, wvbere il comles in direct contact with
the cold feed storage. After having liad an
opportunity 10 condense during ils travel
through the tender. the steami is now relieved
to the atmosphiere in thle forîn of a vapor,
from the 8-inch dianeter relief opening at tlue
left back corner of the water tank, and which
relief will prevent any back pressure ini the
tank or in the cylinders.

Should it be possible 10 utilize the lieat con-
tainied ini the steain which will be exhausted
mbt and partially condensed ini the xvater
tank and condenser, t0 increase tlhe feed
water of an average temiperature of 6o to
.12', or boiling point, the total bealunuits used

~advantage would then be 105.6, or what
was reqîîired 10 first generate the steami.

This, bowever, would uot be practicable ini
locomotive service for reason of the losses
which will coîne about through radiation and
the inadequate mneans for condensing aad ah-
soi-bing the heat contained in the waste steaîîu.

Uowvever, as i lb. of steam, at the minimumi
exhausî, or 2,11 lbs. pressure and at a temi-
peralure Of 22o Fahir., containing 1,149 heat
units, %vill heat 10 21 2 temperature, or boiling
point, 7.5S2 lhs. of water fron6o teînperature,
il will be readilv understood of what advaîî-
tage the use of the exhauitst or waste steami
will be, more especially during te coîler and
more severe atmospbieric conditions, bo store
heat mbt the feed water preparatory to its
being iîjected mbt the boiler, and it will be
practicable 10 utilize, Ilhrough the use of tbe
steain as is proposed, at least jo of the heat
now being generated and wasted.

Presuiing tluaî during the lime the locomio-
tive lias been operated with the steami distri-

bution as above referred 10, il has been mun-
ning at a rate of speed Of 35 miles per bour,
at which adjustiment it is proposed that this
locomotive do the greatest proportion of ils
work, the tractive power developed will be
about 18,o6o lhs., the indicated horse-power
approximiately 1,694, and the hauling capacity
1,840 n'et bous of cars, with lading, on level,
straigbit track, under ordinarv weaîher con-
ditions.

It is fromn this practical use of the heat
eniergy which mnust come from the fuel which
is consumed in the proposed type of boiler,
that will he tutilized thie greater proportion of
the beat nuits containied in and absorhed by
the steamn during ils passage from the boiler
10 the almnosphere, as compared witlu the use
of an exceedingly small proportion of the heat
nuits utilized fromn the steamn used in the aver-
age Ainerican type of locomotive, and at the
samne lime the amnount of wvork that will be
performed as regards the draw-bar pull, has
been an increased efficiency.

THE TENDER WATER TANK AND CONDENSER
CONSTRUCTION AND OPERATION.

The tender will have the saine type of
under framing and running gear, with con-
nections, as the ordinary Anerican type witb
swivel truck. The usuial coal and water
tank will be substituted by a hot and cold
,,vater feed storage and a heater and con-
denser arrangement. The tank will be of a
simple and durable construction, compart-
ments sub-dividing the interior taking the
place of the usuial coal space sheets, splash
plates and stays, and making no more com-
plication or expense for first cost or main-
tenance. The water hole will be located aI
the front instead of the rear end, where il
will be more convenient 10 the fireman than
as at the present. A walkway will be placed
centrally with and ont the roof of the tank
for the convenience of trainmeu goiug 10 and
fromn the locomotive to tlhe train; also a rear
end cenîrally locaîed ladder and signal lamps
arranged as on the present type of tenders.

Referring 10 the drawing of the tender
tank, the sub-divisions are indicated by the
letters, and the arrangement for the opera-
tion is as follows:

Prestiming that tlhe tank is empty, il ill be
filled through the water liole 1, wbich ýis
located on the flat deck at the bead end;
this waterhole heing of ample dimensions,
espccially in width, so that the stand pipe
spout cati be more readily adjusted if the
water bole 15 îlot sto 1 uped exactly opposite
the stand pipe. If the water service requires
that this tank be arranged with scoops il can
be (loue.

The right and
1 

tefI hot feed water compart-
ments, designated by DD', are equalized witb
each other by the six inch pipe N, and con-
nected to the cold storage E by the 2 2 in.
mIiel openings 00' located with the lower
edge onue inch fromi the tank bottom, and
which will admit water fromn the cold bo the
bot storage in about the same proportion as
it will be used, and maintain an eqtîalization
of the level. The bot feed comnpartments
Dli' will exîend beyond the rear of the fiat
deck, in order 10 permit of opportnniity for
inspection, cleauing and repairs; also 10 per-
mit of the more prompt flling of these wells
when the tender is being filled, by an over-
flow of tbe water over the top of the partition
wben the cold storage tank is full, and fromi
the surface wbere the water ini the cold
storage will be the most heated. This ar-
rangement will also permit (if a direct con-
tact of the hot feed water witb the exbaust
steam, which will be confined in the space
G wben the locomotive is in operation, and
wvill also relieve these compartments of any
excess steam when the water is low in the
tender.

Tbe bot and cold Nvater comiparîmients no%%
filled, on tîhe starting of the blowver turbines,

air punmp, stokers and water puimps, the ex-
hausîs from eachbheing connected 10 the main
cylinder exhaust pipe S leading 10 the tender,
and the onîlet S' of Ibis pipe being retaiued
closed by a gravity seatiug 8 in. diamieter
valve until the pressure Of 2,/2 lbs., wbich is
equivalent to ý2z lb. more tban the weigbt of
lte water of the greatest deptb ahove the
outlets to the auxiliary exhaust steam inels
KK' bas accnmulated, these exbausts wvill be
conveyed into tbe bot wells direct. Tbis ar-
rangemtent will permit of the most constant
possible induction of steam mbt these bot
wvells aI al l imes.

Tbe locomotive now being started, sncb rt
part of lte released cylinder steain will also
be conveyed througb the pipes KK' direct 10
tbe bot wvells as a back pressure Of 2 12 lbs.
will convey throngb these outlets, and wben
tîte water in the tank becomes low, the excess
steaun wilI be relieved tbrough tbe bot %vel]
into the cold storage througb the opeîuing V.
Tbe cylinder exbaust steam baving reacbed a
back pressure Of 2,'? lbs., will force the valve
S' off ils seat, and the main portion of tîte ex-
baust will pass mbt the lower coînpartment F
of tbe central condenser space, partially con-
densing itself and beating thue cold feed water
ou either side tbrougb ils contact witb the
compartment plates. The steamn now passes
throngb this compartmenî 10 the rear of
the tank, then up and forward througb
the tpper conuparîment F" of the central
condenser, the condensation at Ibis point
being relieved mbt the Iower comipart-
ment, aI Ithe steam mInel opening F'. The
steamn is then relieved througlb four 6 in. open-
ings W in the lefI and eight 6 in. openings W
in tbe rigbt condenser space side sheets,
Iocated cenîrally between the maximum waler
level and te top of lte tank roof, into tbe
steami space G which is of large volume,
wbere il ill come in contact witb Ithe surface
of aIl of the feed water level. Tbis space is
relieved by an 8 in. exhaust pipe H, located ah
the lefI rear corner of tbe tender, wvbere the
escaping vapor during the severe weatber
wvilI not obstruct the engineers view ho the
rear of the train. The accumulation of water
ini the lower condenser comparîment F cati be
readily relieved by closing the tank valve J'
and opening the drain valve U, whicîu makes
a direct connection from tbe condenser space
10 tbe left-baud feed pumip 10 tbe boiler. The
lnbricating oilt vicb 'vilI flnd ils way witb the
exhaust sîeam mbnt these waber compartments
wvill not be of a sufficient amount 10 cause any
bad effecî ini the boiter, and there will be lit île
liabilitv, of any passing îhrough the feed ont-
lets JJ', wvhich will he located in the bottom of
the tank, as the oit will always remain aI tbe
highesl water level, and can periodically he
removed. However, should this oit be fouind
detrimental, a skimming arrangement can be
applied wbich will overcome any difficulty
througb Ibis source.

It will be noted that the exhaust sbeam in-
let pipes KK' t0 the bot feeds bave rounded off
conical miouthpieces, these heiug the most
efficient for tbe efflux of steam, and they are
located close bo the outîcîs for the boiter feeds
JJ'. Tbis is arranged to keep the water at
thue ontlel heated 10 lthe bighest possible tem-
perahure. also bo keep up an agitation aI Ibis
point, which will cause the precipitation of
foreign malter froin the beated water 10 seek
a more quiet location in the mud basin at the
rear of the tank valve cisterus QQ' at the
rear of tbc bot feed wells, froîn wbere il can
be removed periodically hy suitable connec-
tions Q' instead of finding its way into bbc
boiter.

A wvater bose connection 10 the pipes Q" at
the outer edge of the bot well, and the remno-
val of tlue mud plugs Q" wilI facilitate the
readv reinoval of all sucto accumulations of
SI udge.

A two-iuch pipe coumection tvill also be ar-
ranged froin the boiter 10 the main exhaust
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