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ly reduced. The exhaust stearn frorn the tur-
bine will also be conveyed to, and uitilized in
heating the feed water during the timie whcen
the waste steain from the other sources is flot
available for this purpose.

When mechanically forced draft is enîptoy-
ed, there is no reason why the products of
combustion slîould flot be cooled down almiost
to the temperature of the water in the boiler,
providing that it is possible to introduce into
the boiler sufficient heating surface to accomn-
plish this resuit. As in hand firing, conibus-
tion is dependent on an induced current of air
through the grate air spaces to provide suffi-
cient oxygen to ignite with the carbon, and
as in the present universal type of boiter, the
fame is immediately conveyed to the smnalt
tubes, which, throngh tlîeir lack of volume
wilI destroy combustion, a large amouint of
carbon monoxide will be produced, that, for
the reason of its being the product of imper-
fect combustion, will produce 2%' less beat
units than if the carbon had been properly
supplied with air l)roperly consumned.

The efficiency of tlhe echanical forced
draft will readily assert itself as a uleans to
provide for perfect combustion, and somne of
its advantageous features are as follows: The
absolute command of the draft controlled by
power for the generation of whatever amnoutt
of steam the conditions miay require; positive
and instantaneous in action; the steami pres-
sure can be maintained more constant througbi
more automatic control of tlhe draft; efficiency
whicbi is greatly in advance of induced draft;
the supply of air can be readily adjusted to
effect efficient combustion of fuel of itîferior
and different qualities at différent rates of
combustion ; independent of climiate and
weather, and no liability to be affected by
atmospheric conditions; control of the rate of
travel and bot prodcts of com~bustion, insur-
tng the highest possible combustion; less air
required for dilution, resulting in a liglier
temperature of the ire, more rapid conduction
of heat through the heating surface,and better
economy of heat; possîbility to increase the
evaporative power of the boiler without injury
or loss of econoîny through reducing the
evaporative effect of the fuel; possibility to
use low grades of fuel; adaptability to meet
sudden demands upon the boiler; prevention
of smoke with soft coal or screenlings, and
low cost for maintenance; also under certain
severe conditions of weather, when with a
normal proportion of boiter it %vould be imi-
possible to maintain the desired steani pres-
sure with natural draft, normal power may be
insured with forced draft.

MECHANICAL At'TOM1ATIC STOKIN.

The ideal arrangement for mnechanical stok-
ing for locomotive service consists of a steam
cylinder and rami connected %vitb a hopper for
holding the gravity conveyed filel outside of
the furnace proper, and a refort, or fuel maga-
zine, inside of the furnace into wlîich the
green coat can be underfed by means of tlhe
ram. Tuyere blocks for the admission of air
by means of forced draft to be ptaced on
either side of the fuel magazine, this retort to
contain at its lowest point where tfliire
neyer reaches, anl auxiliary rami, or pusher,
by means of %%hichiaan even distribution of the
fuel may be obtaîned. By means of this rani,
the coal can be forced underneath tlie ire,
each charge of fuel raising the preceding
charge upward, until it* reaches the ire, whicli
point it does not reachi until it has been tlior-
oughly coked, and when in this coked state,
it is forced still further upward into the ire.

The action of the rami in pushing the coal
ahead and upward provides the sanie action
as the rocking of the grates in hiand firing,
and this will tend to keep the bed of the ire
broken, and prevent the format ion of any
large amouint of sotid clinker. The gases be-
ing liberated under the ire anid at that point
mixed with the air, they miust necessarily pass

tbrougbi the ire and be consumed, thus giving
the beneit of ait the combustible tuatter in
the coal. The air is forced at a pressure of
about f wo ounices per square inch from the
tuvere blocks under the burning fuel by means
of the mechanicat forced draft fromn the blow-
er operated b>' the turbine engines, automnafi-
cally co,îtrolled. The coal being ini the hop-
per and the ram plunger at its forward stroke,
wîeîi more coal is needed the rani plunger is
sbifted b>' moving the lever eitlier by liand or
automnaticallv ; tbe coal tben faIts ini front of
tbe plunger, and upon the return imovemient if
ks forced into the retort, tbis moveinent being
repeated until sufficient coal is iin the retort.

The automnatic niovement of the stoker
rams f0 be controlled hy motion to be taken
fromn an eccentric located on thle rear driver
Nheel axte.

As the speed of the locomotive wilt, to a
considerable extent, govern the proportion of
the steamn that wilt be used per bour, the cor-
responding movement to be derived from fthe

eccenfric motion referred f0 will fairly well
regulate tbe automnatic supply of tlie required
amount of fuel to the stokers, and %vlîat irre-
gularity may occîir can readily be adjusted by
tbe firemen, whîo ill have entire control over
botb the automnatic and independent action of
the stoker feeds.

The air at a low pressure beingadmnitted into
the air chamiber and througli the tuyere blocks
over the top of the green fuel iii the retort, but
under and througlb tbe burning fuel, the result
is tbat the heat from tlie burning fuel ov'er the
retort slowlv ibe rates the gas fromn the green
fuel iii tbe retort, and this gas being thor-
oughly mixed with tbe incomning air before it
is passed to tlhe burning fuel above, results in
a bright incandescent ire, free froni smoke,
and the complete combustion of aIlthte heat
producing elements in tlîe fuel. The retort
being air tigbt from below and the fuel being
iii a compact mnass in the retort, the air will
ind its way in the direction of the least resist-
ance, wvicb is ipwvard; consequently combus-
tion takes place only above the air stots, and
t he tuyeres of tlhe retorts are always cool and
not subject to the action of the ire. The iin-
coming fuel fromn the retort forces the result-
ing asti and clinker over the top of the tuyere
blocks on to the dead plates, wbence it nîa-
be remnoved at any time and dumiped tbrougb
the drop grates into the asb pan at tbe rear,
witlîout in the leasf interfering witli the ires
over tlîe retorts, and %vhicb will result ini a
bigb even teînperature being maintained ini
thie furnace at aIl times.

In brief, some of tbe advantages of mie-
chanical automatic underfeed stoking iii con-
nection witb locomotive boilers are as follows:

Adaptability to the combustion of tbe clîeap-
est grades of fuel, economy of labor in in îig,
economny and increased effectiveness in comi-
busftion even with forced iring under proper
management, constancy and regularity of tbe
fuel supply and complete control over the
admission of fuel into tbe furnace at aIl times.

There being but little necessity for tbe
opening of the furnace doors, which must
occur through baud iring, the cbilling effect
on the furnace plates will be lessened.

Facility for cleaning the ires, one portion
of wbich can he donce at a tiîne and witbout
reducing the btîrning of the fuel in tbe imdi-
viduat stokers.

By underfeeding tbe fuel, tlîe greeni coal is
continually introduced betow the ire hune,
and in rising is brouglht to the coking stage,
at which timie the gases are iberated, pass
upward and are consumed to the last degree,
producing, as nearly as possible, complet e
combustion.

This metlîod of stoking, besides providing
a more uniforni ire and consequent unvarying
pressure, dispenses, by comptete conmbustion,
%vith thle sioke nuisance, and fbere is no
wasfe of solid fuel by loss tlirougb grate bars,
or by being carried tlirougb tbe flues, tubes

and smokebox, and ejected into the atmos-
pbiere.

Tbere is no liabilitv of botes in the ire and
consequent cold air comning iii contact with
the gases passing to tbe beated sbeets, pro-
ducing severe stresses in the boiter and fait-
uires to steamn.

An inferior grade of fuel, sncb as screen-
ings and run-of-mine, cani be burnied to ad-
vantage, and at the sainie time steamn coal cati
be used up to auy size wvicb would not be too
large for econoimical fîand irîng.

Tbe fuel magazines, or stokers, are practi-
cattv set f-cleaning, as on accouint of tbe up-
wvaéd and forward niovement of the newv fuel,
tbe asti and clinker is forced upward and
uipon tbe dead plates. froni wbere it cani be
readity reinoved as necessary, ample provi-
sion for tlîis being made by the two furnace
door openings and the drop grates at the
rear, and wvbere tlîe incouing draft at tlîis
f ime witt not bave any detrimental effects on
the furnace sbeets.

Tbe underfeed stokers also dispense witlî
tlîe use of rocking grates and rigging, whicb
are hiable to become out of order on accouint
of burniîîg out tbrougbi negtect or misman-
agenient, and wbicli usuatly restt in a severe
failuire of the entire locomotive, expensive
delays to train niovenients and renewats of
parts to make repairs.

Whben ires must be drawmî froin the furnace,
tlîe ainounit of unconsumed fuel accumutated
oui tle rocking grafes, and wbicb is wasted,
will be overconie, and tlîe stokers witt facili-
tate and econoniize targety in the banking,
reiîewat and starting of ires.

INIcanical stokiuîg wilt also overconie the
large losses in fuel on account of the irregutar
and wasteful uetlîods of baud iring prac-
tised by different iremen, wlîicb are bound to
occur uuider almost tbe sanie conditions.

Lt %vill show uip not onty economicat resutts
iii tle use of fuel, but, at the same time, the
labor of the irenian witt be considerably re-
duced tbrougb its requiring less effort and
skill ou i s part to feed and operate tlian by
biaud iring. Wliile the cost of fuel sboutd
receive every consideration, it is also neces-
sary tbat econoinizing devices be inaugurated
wvticb witt not onty reduce the atniouint of fuel
burned, but also the tabor required of the
average irenian to keep up the maximuni
pressure of steam witli the engine operating
at ifs fuîl capacity under the îîîetlîods and con-
struction as applied to the present -type of
locomiotives.

So much skilted labor not being required to-
operate tlîe stokers, the iremianis time can be
more given to assist tlîe engineer in looking
ont for signaIs and atteîîding to otiier duties
not so severe, anîd wlîicb are more essentiat
and productive of good resutts than the con-
tinuiaI sbovetlting of coat. Xhile constant
attention is necessarv ini îecbaîîical iring in
order to regulate the rate of feed to the rate
of evaporation, the total aniunt of labor is
far tess thami required iii baud iring.

Resuniing the subject of the betneits to be de-
rived fronu a combination of mechanicat forced
draft and mnechanical and automnatic under-
feed stoking as apptied to locomotive service,
and compared with baud iring: The tempera-
turc of the furnace gases witt be increased

1 robably ,ooo' by tlîe more perfect comîbus-
tion anîd as intense draft is onie of the most
imp 1 ortant factors iii tle utitization of cheap
fuels, the value of mnechanicat draft and stok-
ing asserts itsctf. WVitb fuels of moderate
smokinîg quatities, miechanicat draft in ifs
siniptest application cati furnisbi an adequate
aniotnut of air uinder pressure sufficient to
cause it to pass readily tlirouigh the mechani-
catty fed fuel, -wtich witl meet allich requýire-
itîcufs of suioke preveuitives, even wlien 'att
the air is adinitted below the ire. The air
required for a given weiglbt of fuel mîa%-he
reduced to flec uiiiiiultiii, 'îicuwilt promote
ait econoiny iii fuel ini coîisequence of a better
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