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The present invention relates to improve 
ments in furnaces, the present disclosed em 
bodiment relating particularly to boiler fur 
Imacesin whichipilverized fuel isburned. 

5. It is an object of this inyention toprowide 
in a furnace increased radiating surtacess0 
disposed as to aid in the combustion, such !adiating surfaces being perpendicular, pre 
ventingthe accumulation ofash orotherheat 

10 absorbingrefusethereon torendertillematal times regenerative, and in this manmer inalim 
taining at al times a. full eficiency'of the 
adiating sulfaces so asto aid in the Com 

bustion, permitting of the eficient burning of 
. 15 either loworhigh volatilefuelswithoutrapid 

destruction of the Irefractories and other dif 
ficulties and also providingam increased 
fiameWay. . ’ · - 

Is further object to provide a fumace 
20 in which the feeding and mixing witil air is arranged in consecutive steps, Whereby a, smalproportion of the airmecessaryfor com 

bustion is induced .into the furnace Clown 
wardly with the fuel and inline with the in . 23 coming fuel substantily in a Pepgndigulr 
direction, and in which the additional air. 

, Inecessary for combustionisinducedin the di 
rection transwerseto Said firstimentioned Cur 
rent, the resultant currents from the perpen 

30, dicular and transverse currents, thereby in 
suring thorough mixing of air for combus 
tion, so that the greates eficiency in mixing isobitaimed A firtherobjectisto createi 

~ structure which can be Imaintained in proper 
35 condition with facility and without interfer 

ing with the operation thereof. 
A still further object is to provide pre 

linary and secondary combustion areas of 
2ones into which combustion air may bein- . 40 dependenty directed, thereby improving the 

"process of combustion and to provide a Ineu 
fralzone ofair, which is a poor heat conduc 
tor, below?the combustion zones, which Zone 
of air will cool the ash below substantial slag 

45 forming temperature. · - 
One of the principal functions of the fur 

Imaceis the prowision of a construction where 
by the combuistion is completed ata point re 
moved from the space II)rovidedl for the de 

50 posit and removal ofash, so asto have anin terveningmon-conductingvolume ofairorair 
zone, between the space in which the combus 
tion takes place and the ashes or fioor on 
which the deposit of ash accumulates, so as 

omaitaintetemperatueisaid ashspace 
beloy the meltingpoint of ash, thgreby pre 
Ventingthe formation of slag. - 
Wit theseand other objects in view an 

embodinment ofour invention is shown in the 
aggompanying drawing and thisembodiment 
Will be hereinafter more fully described 
With reference thereto and the invention will 
befinallypointed outin the claims. 
"In the dravings, - 
Hig. 1 represents in vertical section a fur 

Ince of the boiler type elinbodying one form -of our invention; 
Fig. 2 is a transverse sectional view taken through the line 2-2 of Rig. 1: 
Hig. 3 is a similar sectional wiew (with Iarsbrokenaway)showingamodifiedform; 

and - - 

. Ig, 4 is a fragnentary vertical section of 
a still further modifie(It form. - - 
Similar reference characters indicate cor 1espondingparts throughout the severalifig 

tures of the drawings. 
. IReferring to Fig.1 of the draving.the 
furnace shown therein comprises a, combus 
tion chamber 10 having a forwardly project 
ing imixing Chamber 11, in the top vill 12 of 
which thereisdisposed one or a plurality of 
fuel feed burners 12" through which pulver 
ized fuel inixed with air isfed by means of 
the apparatus 14 which Ireceives the fuelfrom 
the bin 15andlis operated through the motor 
16. Any suitable number and atrangement 
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of thesebutners imay be prowidled depending . 
upothe capycity oftlefunace. Inthe per 
1endicular front Wal 13 of the mixing 
chamber thete are provided a plurality of lorizontally disposed auxiliaryaireedipes : 
or openings 14"prowided with controlling 
dampers 15". Auxiary air feed pipes or 
opemings 14 may alsobelocated inthe per 
pendicularside valls13, which diverge fron 
the front val tothe parallelsidewalls sothat 
incoming fiel and air flow in close comitact 
therewith, these Walls folowing the natural 
spread of the body offiame. Two sugh su Iperimposed air feed pipes are shown in the 
drawing, but it will be understood that any 
length of the chamber. ' ,\ 
The vertical feed burners 12 are prefer ably of a type as disclosed in our co-pending 

application, Serial No. 215428, filed Februl 
ary 5th, 1918, and opposed thereto and below 

05 

160 

Inumber of these maybe arranged along the 
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flont vul 13 

otherheat absorbing Irefuse. 
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themusiarvairfeed pipes 14", there maybe 
proyided 1aterly wal 16" 
inclined downwardly from an opening 17 
provided With a door 18, thistargetwall de 
fiecting the fuel into the furnace. 
Thistarget Wal is, however, by nomeans a to the operation ofour furnace. A 
perpendicular bafie or partition wall 19 de 
pends from the top Wall 12terminating at a, 
point above the target Wall 16", this wall 
separating the preliminary Combustion area 
of the mixing chamber from the secondary 
combustion area respectively indicated at 20 
tund 21, an outlet space connecting the two. 
areas being disposed between the corner 
formed bythetargetwall 16/and the vertical 

- . lower wal 22 in the lower end of the de 
pending bafie wall 19. Inclined upwardly from the lower end of 
thelowervertical wal 22, thereisprovided a 
guide Wal 23 forming the floor of the second 
ary combustion area 21 and being substan 
tially opposed to the direction of filow of the fuelemiamatingfron the outletspacebetween 
the preliminary and the secondary combus 
tionareas. At the lower end of the Wal 22 
there is provided an outlet 24 having a door 
25 for the removal of ash. A plurality of horizontally disposed auxi 
iary air feed IDipes 26 haying Controlling 
dampers 27, may be provided in the lower 
vall 22 which admit air into the secondary 
combustion area. The boiler 28 to be heatedis arranged 
acrossithe combustionchamber,this, however, "being an arbitrary arrangement and other 
Imaterial ormeansto which heatisto be im parted maybe suitablyprovided. 
I operation the pulverizeduel enters the 

preliminary combustion area from the feed 
bunners 12, these lburners being such that 
these streams of mixed fuel and air are sur 
1ounded by streams ofair and being directed 
into the proliminary combustion area, are 
subjected to Iradiant lheat indlicated by the 
arrows 30 from-tle-pependiculat surface of 
the baffle 19 along which the fuel and fame 
flows and the perpen(licultur surface of the - ? it engages the target 
vall 10", wilich, diuring operation of the fur 
Imace, is incandescent, The lheat radiating 
surfices of thevalls 19 and 13 being perpen 
dicular prevent the accumulation of ash or "Ilhettansverse 
streams ofair entering through the openings 
14" tend to break up the surrounding layer 
of consumed gaspermitting additional air to 
comeintointimate contact with the partially 
Constimedgasin the core of the fame gausing 
complete combustion. The bafie wall 19, it 
will be seen, provides an increased Iradiating 
surface and fiane-Way along one side of 
vihich the fuel flows through the preliminary 
combustion area and along the other side of 
whichit filows throughthesecondary combus 

1,697,688 
ion area pgovidingineach caseperpendicu 
lar heat radiating surfaces. -- Whreheigival167isused, thebricks 
of whichitis composed, because ofitsintense heatand theimpingement oftlefuelthereon, 
burn out and otherwise becone afected so 
that renewalbecomes mecessary. Heretofore 
renewal or repair of such parts mecessitated 
the putting out of op6ration and complete 
C00ling of the furmace. According to the 
present invention renewa) of the target Wall 
surface is permitted during operation of the 
furnace through the opening 17, this opening 
permitting insertion of the bricks by a’suit- . 
abletoolorthe bricks maybethrown therein, 
thereby providing a new surface. "The ash 

let 24 whore they maybe removed. -- 
The intervening distance between the tar 

80) 

and other precipitated 1)roducts of combus- · 
tion slide alongtheinclined Wall23tothe out 

8 

get vall 16", and the space 29, beingsufficient 
to dlecrease the teimperature to a point below 
the melting point of ash, ash ina free state 
will bg precipitated in such place, and such 
Imaterial is kept cleamed out of the furnace proper, the me mot impigig upo sugh 
mon-combustible or mon-radiating solids in 

90 

view of theinterveningair zone of poor heat : 
conductivity. This intervening zone consti 
tutes in efect an excess body of air which 0 05 
Imay be termed a neutral zone and it acts, . 
among other things, to prevent material fu 
sion of those proits of combustion which 
precipitate so tha they are prevented from forming a mass of slagin the lower portion 
of the furnace dificult ofiremoval. 
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Imapplyingpulverized fuelburning ?? - - y Iment tosteamgenerating plants itishigh 
important toprevent “slagging”ofthe eVap0 
1ating surfaces. If this is not prevented efi 
cient steaming cannotbehad becausethe slag 
forms an insultitingcoating, asit were, which 
does not permit the ready absorption of the 
hdat. In our furnace slagging dificulties 
whichhavebeen sotroniblesomeinthisbranch of the art ard Colmpletely overcome. The 
fiames do 110t carry along with them those 
products 0f Comilinsti011 vilicll fuse and form 
slagas tley Ci()in all previous fl1118(tes with 
which we aule fiumiliar. "Theso pr00lucts and 
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given a Chance to 10recipitatd b(ciuse of the 
low vglogity at which they arg Carrigd 
through the furnace, and bedallse of the Ineu 
tal 20me of aitrough wigh theyal thgy 
do mot fuse and forma solid mass of slagin 120 
the bgtom of the furnace incapable of re- , 
moval. 
In IFig. 3 ve have illustrate(l a modified 

form of construction in which the fuel feed 
burners: 12" have their outlets disposed adja 
cont and comtiguotls to the innerside of the 
front vall 31, which in this form extends un 
interrupted to thebase of the ash pit, in which 
the ashes 32 are precipitated, the said wal 
being provided at suitable Ipoints withauxil 

12 
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iary air feed pipes or opening 14 "hawing 
controling dampers 15. \ 
The perpendicular bafie or partition 19 is 

dispensed with in the showing of this form, 5 altiough it will be understood thatit inay, 
if desired, be used in connection therewith. The incoming fuel and airflows Contactingly 
along the perpendicular Wall in intimate re 
lation with the radiating heat therefrom in 
dicated bythearrows30, the increased radiat 
ing surface grety aiding gombustion, the · perpendicular disposition of the radiating 
surface preventing the accumulation of ash 
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- buming the pulverized fuel described, but 

or otherheatabsorbing refuse. 
to that shown in Fig. 3is sh0wn, butin this 
form the target vill 16", is included in con 
nection with the front val 13 in a similar 
relation to the form shown in IRig. 1. It Will 
be understood that in eithe of these forms 
shown in IFigs. 3 and 4 a partition Orbafie 
wall 19, suchas shown in Pig. 1 maybe in 
Cluded, and that this wall in any of the em 
bodiments may be positioned at any desired 
distance from the front Wal acc0rding to the 
degree ofintimacy desired between theincon 
? fuel and air aind the heat radiating Suir 

CeS, , . · · · - - 

We have illustrated and described a pre 
ferred and satisfactory embodiment of Our 
invention but itis olyioas that changes may 
be made therein Within the spitit and sto)e 
thereof as defined in the appended claims. 
We makenoclaim hereinto the Docess of 

have claimed the same in our copending ap 
plication, Serial No. 321976, filed September 
5, 1919, whichis a divisionhercof. - 
We claim: - - 
1. A furnace for burniag Ipulverized fulel 

hayingineans foradmittingthe fuel substin 
tiallyvertically downward, and an internal 
radiating wallin proximity to a wal of the 
furnace between which valls the burning 
fuel passes downward, said furnace being 
constructed to providle a gooling z0me in 
termediate the zone at Wilich comblistion 
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cipitating therethrough sufficiently to pre 

takes place and the ash Cleposit, said (300ling 
zone acting to cool the ash Drecipitating 
therethrough sufficiently to 1)revent substin tial fusion of the ash. 

2. A furnace for burning pulverized fuel 
havingmeans for adimittingthe fuel substan 
tiallyvertically downward adjacent to a sub 
stantially vertical radiating wal thereof, 
said furnace being constructed to Drowide a 
cooling zone internediate the zone at which 
combistion takesplage and the sh deposit, said cooling zone acting to Cool the ash pre 
Vent siamil fusion of the ash. 

3. A furnace for burning pulverized fuel 
havingan outlet int an uppel partain(l having 
means for admitting the fuel in an upper 
part of the chamberin a substantially verti. 

caly downward direction to ome side of sid 
outlet and adjacent an upright Wal of the 
furnace whereby the fuel and fiame stream 
takes a somewhat U-shaped course through thechamber, and hayingmeans for control lably admitting air forgolustion ata lu 
Irality of successivelevels below the level of 
filel admission and.opposite the fuel and 
fittlestrealim. -- - 

havingan outlet in an upperpartandhaving 
Imeans for adInitting thg fuel in an upper 
part of the chamberinadownward direction 

- - . wherey the fuel and fiame stream takes a In IFig. 4 a somewhat similar construction Someyliat U-shaped course through the 

4. A furnace for burning pulverad fuel 

70. 

80. Clumbgr, and lavingleans for contolly 
adinitting air for combustion at a plurality 
of sticcessive levels below the level of fuel 
admission and opposite the fiel, and fiame 
streamatthlee Contiguouissides of the cham 
ber. , "" , - . 

5A fumace forbuming pulverized fuel 
having an outlet in an tpper part and hav 
ingmeans foradnittingthe fuel in an upper 
part of the chaumber in a substantially Wer 
tically downward, direction to one side of 
said oitlet and adjacent ai upright Wal of 
the furnace whereby the fuel and fiame 
.stream takes a somewhat U-shaped Course through the chamber, and havingineams for 
Controllably adimittingair for C0mbustion at 
a plurality of successive levels below the 
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level offiel admission, said chamber having 
‘Irineans for creating a Cooling zone interne 
diate the zone of Combustion and the place 
of ash deposit, which Zone acts to cool the 

100 : 

as paticles precipitating thergthrougl 
sufficiently to prevent substantial fusion of 
the ash. - -- - 

6. A funace for burning Ipulverized fuel 
having an outlet in an upper part and hav-. 
ing means for admittingthe.uel in an up 
per pat in a substantialy yertigal down 
Ward direction to one side of said outlet an(l 
.adjacent an liplight Wall of the furnade 
wheteby the fuel and fiame stream takes a, 
sonewhat U-silhaped course through th() 
chamber, a boiler stibject to the outlet fow, 
and a Wal in the Chambel depending part 
way down and located in t 1)lame intertimedi 
? the point offiel admission and said out et, . - - 

7. A fulinace fot burning pulverized fuel 
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lavingan outletinan upper part, and means 
for introducing the fiel ina stibstantially 
vertically downward direction to one sidle of 
said outlet and adjacent an liplight Wall of 
the furnace whereby the fuel and fame 

1920 

strean takes a sonewhat U-shaped course .. 
through the chamber, and having means for 
Creating a Cooling zone marginally of the 

125 

zone of Combustion for cooling reftise parti- . 
clesleaying the fuel and fiame strean topass 
through Such zone, and boiler tubes exposed 
to theoutlet flow. - 130 
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8. A furnace for buthing 1)ilveriz0(l fuel 
having an outlet in an upper?1)art, and means 
for introducing the ftel ina substantially 
vertically downward direction to oneside of 

5 the outlet whereby the fuel an(l fiame stretul 
talkes a sonewhat U-shaped course through 
the chamber, and having meams for creating 
a cooling zone maginally of the zone of 
gombustion for cooling refuse particles leav 

10 ingthe fuel andfiame stream topass through 
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sucll 2011e, tund boilertlibe3 ex)0Setlto the olt- . let flow, and meansforprovidingheat where 
by complete combustion of the fuel is sus 
tained. In testimony that they claim the forego 
ing as their invention, they have sigmed 
tleir nameshereunder. 
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