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france through the ash pi under tise grate bars is cut off.
The furnace Leromes a relont, lu which the cualis distilied and
the carburetted hydrogen aud other inflammable gases pass
throughi the upersihgs sisown lu tLe septum wail tu meel a cor-
rent of hot air sud a tierce Lest is the resuit. WLen the coal
bias becume sufiicientiy heated then a moderate amount of air
can enter the asbpit, working up througb the coals, and the
real process of burning gues on. To produce these resuits a
mechanical dranght is necessary, and this is Lrought about by
a fais worked by a stearu engine or by bell frosu a steadily
working enginle. If, however, the hot air and products of
combustion were permiîted f0 rush at tbis fan il would soon
Le Lurned ont, and for a long finie Mr, Mailett stndied tiss
part of lus problem. He met if flnaliy by injecting a spray of
water into the flue tbrougis which the hot air was passing.
The then moislened air readiiy gave up its heat to a coil of
pipes through which the feed water of the boler was passing
and the-re was virîuaill produred a suppiementary huiler in
which Loth steam and water of an even temperature with that
in tise main huiler were produced.

Fig. No. 2 shows an ordinary statiunary boler. Below the
furnace doors wiil Le seen the row of grale bar pipes with the
slide Ly wbich the suppiy of air passing into thiesis may Le
regulaled. Il will Le seen Ihat tLe le,ýer bar to the left works
ai une motion the slide over tne grate bar upenings as well as
the slide la tLe aslipit door. There is nu chance about ht, Lut
the amounit uf air for each boler is carefulv calculateti and
the levers set accordiugiy. Tise fireman bias but lu Tpnt on the
coal ani îmush tise bar over to oiseis the upper line of openings,
perusiftinig air to reacis the conmbustiun chamber, as sh)wss ln
cul Nu. 1 When the tire hias burneti weii up snd nicis gases
are nu longcer gîvers off tLe puishing of the lever uver permifs
more air to isass lu below aud tLe comnplete combusstioni is
secured. T'ie tire is cieaned verv easivlv b aving a slotin the
end of eacis grate pipe, andti vth a hanie fittistg thens the,
fireman niay give the bars a revolving motion, or, if need
be a bar nsav lie drawn oui ansi a new une inserleti witbout
stoppin1g tise fines. In fact, once slarted a tire ma' L e kept
up indeinittiy. The bars do flot humn oîst, as there la aI
ail limes a sfronsg current osf air pa.saing thruugh them. To,
tLe riglis of lise builera, iu Fig. No. 2 may Le seen tise coiing
apparalus broken open lu show the pipes within. The Lot
ultimate prolucîs of combustion, carbonie acid gas sud nitro-
gel), cuie slown from ahove and mccl the small spray of water
shuwer iii the eut ibrougs lise broken place in the fisse. 'Pie
pipe box, which la strongl v muade, lias the isot air exisausted bv
tLe fan ai 1Cie extreie nigit. The isot watcr pipe las a steanm
gange upon ut, as shown, and irl have a safety valve as well,
while Letwcen lise inipe box andtI ie Itoiler may Le accu tie
connection Ly' wLicis the bol water and steani are respectivel *carnied Leiow aud above the ivaler liue lu tise boler. Froin
lise fan orifice comes oui a torrent of carbonir acid gas mixetl
with nitrogen at a temperature of aLout 150 degrees. This
may be allowed bu go mbt the outer atmusphere aI any pointl,
and nu chimîsey is required for il. The water spray keeps the
gases at complele saturation, sud ibis dew point is indicaled
Lv the dropping waler from tise amail jet cock seen aI the base
uf tise superhealer in cut No. 2.

The expenimental furnace lu East Esghteeisth streel baving
dcuîonstraîed that tisere waa a reai discovery. the Conîrol Coum-
Lustion Conmpany was organized. and from February lu Augruat
couînsel were bîsy laking out patents the world over. The cum-.
pany la incorporated under the laws of the State uf New Jersey
with a capital of $2,000,000. The trustpes and uwners of ail the
stock are .- Hugh .J. Jewelt, G. R. Blanchard, of the Erie
road ; R. Suydami Grant, of thé Grant Locomotive Works ; E.
J. Maleitt, jr., tLe paientee :Thomas C. Plaît, of the United
States Express Comspany ;Walter S. Gumasee, the basîker, snd
H1. E. Paeker, of tiL, Lehigh Valley Railroad. The couspassy
bas an office lu the Equitable Building ansi there the first ap-
plication of the nec' style of builars will Le msade. At present
eight bolers are lu use tu suppîy tise steams for hnealing the
Equitable Building sud running the elevator and dynamo ma-
chines. and tLe roal Lili runs far up mbt the tens of Ihonsands
annuaily. Mn. MalleIt is uow changing iwo of the bolers
and proposes bu do with the other six bolers entireiy for power.
A few days more wili witness the atarI uf îhe new generalors
and ihen ail who wish may see the smukeless cbimxseyless
Loulera la use.

THE :SYSTEX ON THE RAILROADS.

A consoiidated locomotive la Leiog equipped for the Erie

Railway, with the appliances for the new system. Cut NO, 3
wvîli give some idlea of tise form of the Loiler. The smokestack
disappears entirely and in its place is a man hole merely. The
fan inay Le seen in thc cnt with the smail engine to work it.
The gases proluced Lv tise complete combustion ivili. escape
about the periphiery of the extenvled boler casingr. A powerfuî
draft can Le miintained even when the locomotive i8 at rest.
The euailles of the locomiotives are relieved froml the baCk
pressure ncause1 by exhaustissg steami tlsrough the niozzies alld
the heavy resonant noise is avoided. The exhiauist steaum paý4Ses
along the side of the locomotive through the pipe 8een in the
cnt, to the tender, which is divided into three compartînents.
the upper one is for the fresh water, the middle one contai0 5

copper tubes connected withi the external air in front and with
a suctiosi fan in the rear. The exhaust steamn circuistes arounld
the, copper tubes and Lbecomes in part condcnsed, the resultinve
hot water falling iuto the loiver compartments. The% ulncOO
densed steamn that comos lu contact with a spray of water fallb
ing from the upper cumpartment, and the condensied ivater also
e nters the lower compartment, frorn whience hot water 18
pumiped into the boler. The air used to condense the steel'
is emaployed for heating and ventilatilig cars, being delivered
through a conduit, which with couiplingi ends, passes aionu! Le-
neath the cars. Three registers in the fluor of the car adillit
the air. This systemn does away withi coal stoves or heaters,
and sunpiies the car with fresh air and warm air without dali*
ger of tire lu case of a smiash up. When the 1o-iomotivefl~
under way la complPed if- is proposedl to make xvith it a trins-
continental trial trip. Having a nuinber of passenger coaches
heated aud ventilated from the huiler, cold weather wli be
chosen, ln order to indicate the value of the car heating, 9y'
tern, aud on the wvay the poorest fuel will be burned. The
Illinois soift coal, the Colorado coal anti any sort of fuel wliichl
any railroad companiy along, the route mnay care to provide wl 1

bte takenl and used ii this huiler witLout any display of srnoke.
Witi s tisl a boler lu the Fuurth avenue tunnel the accident
September '-2 woull flot have happeued througeh the inabilitY
of the engineer of the s-condl train to see the lights ut the pre.
ceding train. The takiug a'vav of tise smokestack wi11 aIsO
enabie the en,,ineer to have a-clear viewv of the road befor,

sAVING FUEL AT SEA.

)n steam vessels there will be a similar change. The objec-
tionabie heavy smnokestaek ia repiaeed by the naIl. porthOl1
aperturie at a suitabie height above the iviter hune fruru whicb
the gases resuliug from combustion will eseape int tLe at-
inusphere. As it la only required to get nid of these productsy
Lut in nu sens(, Lv measîs of a ciiîoney or flue tu produce
dralight, any cunvenieut aperture can be use(l. The objection
lu sînukestat!k. on river steamnboats where bridges exist is thus
overcome, and tihe liingt.dý and teieseopic staok casi also Le dis-
pensed witls, the latter espeoially ou war vessels. At present the
arrangements for generating power or.steans on tise traniaf 1 ll"
tic liners are far from satisfactury ;siiiokestat-ks fifly feel above
the hmain deck level aud fonnîen feet in diamieter, b6 lchiflg
ont high volumes of smoke, are nuisances. Beiow deecks are
ten or a dozen great boilers, Lurning up nearly îwu hundred
tons of coal per day. With the more raid production of steani
Ly the cumplete combustion tise wurk îuay Le dune wllhl fOur
bolers aud at a saving, of about fifly per cent of cual. NO
sînokestack is used, but from a porthole the resuits of the boler
fires escape in an invisible streamn of carbonlic acid gas and
Somle nlitrugenl.

'lISE SYSTEM ABItOAIS.

lu a fewv days an exp)erimiental boler, now erected la LOI-
don, wiil Le openied to public inspection. The Engiish patents
are conlrolled by a syndicale consi-sting, of Winthrop Grey,
Allen Thorndike Ricp, James Frederick Kernochan au
Rtichard Irving, Jr. ;the French patents by General F. I{erron
and F. Deguon, Mr-. Mallett and his associates have been pru'
cseeding slowly but surely. They have sougl nu notoietY, 89
there ivas no stock to seli, but among the ensgineering frater,
nity there bas been a great of uus;tîisfied curiosity excited.
But now, with the projtect beyond the pale of experiment, the
company invites tise public lu to see the new idea in conibis«
lion, wnich la s n ise a mere smoke borner, but instead Il
non.smoke produc-r ; for wheu s moke appears Mr. Mallett
takes il as an indication that the combustion is flot perfect and
that the suppiy of air is either tuo great or too amaîl. pnriflg
an interview witlh a He raid reporter, Mr. Mallett, wjth a per'
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