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specification of Letters Patent,

qu l...r!:..l it@f]
Serial No. 4.-27-3,446. |

SJuly 12, 1610.

I i’) n_? f 'H_‘fl-*m% ** ;.h'rli.f' concerns
De 1t knownethimg we, Hersiay AL Porrex-

museN and Joseen Haenixerox, citizens of

thie Drnnted States, and resident=s of vauston
and Riverspie, respectiveiy, i the connty
of ‘0ol aid ‘-smw of Iilmhn. huave munt{hl
certain new ared useful ]lnplmur't*n s 1N
Steani-Dotler Ilhi;.,m'::, A wWe o u{:IL‘bV
declare that the a._;.lmxmw :': n full. clear, and
exaet cdescription thereot, re f“i“l.‘.LL being

had te the accompanying drawings, and to

the letters of I‘L’ivlt‘f't* imnlwtl thereon,
winch form a part of this specification.
Thist IM’H'IIIIHI retes to {artaces for steam

5 boilers and other uw-, of that kind provided

with automatic stoking deviees ol nreans
by which the fuel i~ carrvied toward the rear
el of the furnace during the progress of
{,mn]*mt]rm :

The vention relates inore particularly
to a lu‘f..,zwf partiiton. wall or arch ex-
tending ot the brides wall of the furiac
ft:l‘&‘u'.unl_’f, over the grate and winedy serves
to detloct the lmuh'tw of combustion from
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the fiel at the rear end of the orate toward

the forward end of the furbaee, and o divide
the combustton space mo upper and lover
Chahers
forward part of the furnace.

Amione the objects of our mmvention are
to provide a2 deflecting partthion,

sonneetod with each other ai the

wall or -

arcl which may be made of eddatively =mall .

depin ov 'iiit!{:ltm; s a5 to occupy bt hittle
vertieal spaee o the furnace and thereby
cninble Lhe combustion ~pace o be Ih‘sii]ti]

nte two upper and lower compartmenis, o

combustion chambers, without undnly in—
creasinyg the height of the Furnace as a whole,

Another nhjmt Uo the 1m t‘lltltlll Ia {u o~
vide a construction m such a defleeting pr-
titton. wall or arehh by which the sume wiil
he rendered ~trong and econonnieal to mana-
Tacture, as well as thn.li}lc under the great
heat to which the same 1s subjected.

We have herein shown our mvention as
embodied 111 the furnace ..nwmfr qa tr nuhnfr
chain grate by which a laver of fuel is fed
from thﬂ fuel feedine end of the. furnuce
rearwardly, bup 1t w 1]1 bu uinwm that it
mav be applied to furnaces having other
forms of orates nlmfful to advance llu- fuel
through ‘the furnace duri ing  combustion

thereof. ‘ .
As shown 1n the drawings:—Ihigure 1 1s

| I'l.{ll

a2 vertical ln:mffltudma? section of a boﬂer

Sfurnace taken on line 1—1 of Fig. 2, show-

iner a deflec ting partition, wall or arch em-
lermﬂ' our invention. Fig. 2 is a hori-
u,h:m._. taken on the mdlrect line 2—2
of I 1. Fig. 3 1s a vertical transverse sec-
tion. taken on line 3—3 of Fig. 1, look King
forwardiv., Fig. 4isa fI‘aﬂ'II'lEhtdI";' section

taleen on line 4——~ of Fig. 2.

As shown in the druwmfrs 10 designates

the front wall of the furnaces 11, 11 the side
walls thereofs 12 me fuel feeumtr hopper at
the Imnt wall; 13 the trav e"nrf or chain
orate by whieh the fuel is adv: anced through
1m.. conibustion chawber, and 14 {h‘*-ﬂfmates
he Dridge wull of the furnace located at the
part of the cembustion chamber. A
verticaily movable rr.Lte 15 controls the feed
of the fuel from the Lopper 12 upon the
traveling erate.
 The Lotler herein shown is of that type
comprising an upper water drum (not herein
<siiown ), a2 nest of f })w 16 below the same,
and front an:d rear headers 17 and 18, re-
g1 N vivelv, adunted to be connected with the
ends of the water drzin in a familiar man-
per, and between which the tubes 16 extend;
sald fubes extending dowmwardly and rear-
wardly from the upper front header to the

Clower rear hender,

2ib fdesignates as o whole the deflecting
partitton, wall or av_ i which s located over
the rear end of the griate and extends for-
ward from the bridee wall so as to form,
mroeffect, a forward extension of the same.
Sadd partition terininates at its forward end

at a considerable distince rearwardly from

the front wall of the furnace and 1s located
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belween the lowermost water tubh or water

centaining portions of the nmlu', and said
urate, so as to divide or separate the com-
bustion space into upper or lower compart-
nients or commbustion chambers which are
connected with eaehy other at the forward
cnd of the furnace, In Pr)nnutien with said
partition we have shown in the dccompany-
ma drawings a coking breast or fire arch 2
which i is located wns;dm ablv above the Jeve L].
of the forward end of said partition and
extends rearwardly from the fire brick front
wall 28 of the furnace, ubove the fuel feed
openg thereof, The said partition, made
as hereinafier described, may be employed
either *with or withoul aurh LGLIH"‘ br mst or
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fire arch, hut when used in connection with
such a coling breast or fire arch has im-
portant advantages, as hereinafter pointed
out.

the means supporting the same wure con-
structed and arranged as follows: The de-

fipcting partition, wall or arch consists of a |

plurality of metal supporting members or
girders 25, 25 and fire brick members 30, 30
which extend between and are supported at
their sides on said supporting girders or
members. The supporting members or gird-
ers' ave tubular and are designed to be
water cooied by eirculation of water or other
ccoling medium through them., As herein
shown, said girders or supporting members
are parallei and are arranged side by side
over the grate, and extend from the bridge

wall 14 upwerdly and forwardly toward the |

front wall of the furnace. The said tubular
girders or supporting members open at their

rear ends into a transverse distributine

header 26 which is built or embedded in the
bridge wall 14. The forward ends of said
tubular girders likewise open into a collect-
Ing header 27 which extends transverseiy:

across ine furnace, below and slightly in

rear of the coking breast or arch 22. The
sald distributing header 27 is supported at
its ends in the side walls of the furnace, in

the manner indicated in Fig. 2. Said head-

ers 26 and 27 may consist of elongated steel,
box-like structures and are provided with
openings into which the ends of the tubular
girders extend and in which they are adapt-
ed to be expanded to constitute water tight
joints. In the present construction the dis-
tributing header 26 1s contained wholly
within the bridge wall. The girders or sup-

porting members are thus supported at their

rear ends by the bridge wall and at their
forward ends by the sitde walls of the fur-
nace, through the medium of the forward
collecting header. The tubular girders may
be covered by fire brick coverings 29, 29.
Sail fire brick coverings 29 have the form

of a plurality of laterally separable mem--

bers which are applied to the sides of the

irders and are supporied by the same.
glaid laterally sepsrable members are pro-

vided at their upper sides with interlocking |

extensions .which overlap each other above
 the girders. As 1llustrated, the abutting
joints between the ends of the members 29
at one side of each girder are out of line
with the joints between the members at the
other side thereof, and each member 1s
~formed with a centrally arranged interlock-
ing extension; the ends of said interlocking
extension. being provided with lugs which
interfit with correspondingly shaped notches
at the adjaceut ends of the joining mem-
bers. At their lower parts said fire bricik
85 members at one side of each girder extend

The deflecting partition, wall or arch and |

‘members 23 to cool the same.

964,053

| horizontally beneath the girr]et',"and meet

the lower parts of the members on the op-
posite side of the girder so as to .entirefy
cover or protect the same. |

The fire brick members 30 which span the
spaces between and are supported upon the

70

tubular supporting members or girders may

be made either Hat or enrved, and are suit-
avly formed at their side margins to engagce
with supporting surfaces on the supporting
members, or on the fire brick coverings there-

-7or, 1f such coverings be employed. As

herein shown, said fire brick members are of
curved or arched form and are beveled at
their side edges to fit corvesgondingly bev-
eled or inclined seats 36 on the insulating
coverings 29. The arrangement shown
places the arch members and the supporting

parts of the insulating coverings under com-

pression. By reason of the friable character
of fire brick, the same are better adapted to
withstand the strains or stresses to which
they are subjected, and are rendered more
durable by being so placed under compres-
sion. o

- Referring now to the means illustrated for
maintaining the circulation of cooling water
through the tubular supporting members 25

of the deflecting partition, the same is made
as follows:

40, 49 designate tubes which are located

79
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one at each side of the furnace and ex* ad -

forwardly from the lower side of the re . or

iower boiler header 18 to and communicsting

with the opposite ends of the distributing
header 26 that 1s embedded in the bridge

wall 14. o
41, 41 designate tubes within the forware

i end of the furnace, one at each side thereof,

which communicate at their lower ends with
the collecting header 27 near their ends and

at their upper ends with the lower side of the

upper, front boiler header 17.

The tubes 40, 40 constitute supply tubes
to supply cooling water to the distribut-
ing header 26, from whence 1t 1s distributed
to the various tubular girders or supporting
The heated
water is directed from the upper ends of the
tubular girders to the collecting headers 27
from whence it passes upwardly through
the return tubes 41 to the forward upper

boiler header 17%.

It will thus be seen that the cooling water
is circulated at boiler pressure through the
tubular girders or supporting members, and

100
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is taken from the lowest or coolest part of .

the boiler and passed upwardly througu the
hollow girders to the upper or hotter part
of the boiler in the direction which the wa-

ter tends to rise due to the heating thereof,

in its passege through said tubular girders.
Thus a positive circulation .of the water 1s

maintained through the tubular girders, sup-

plied to ong end of the set of girders from
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o1 rear header of the Lotler, and
disehareed fion “the oilier end of said ot of
girdeis 1o the upper or front header of the
hoifer, The warer passes directly from the
ﬂhtr;h ting header 26 throngh the tuls'ar
giiers to ihe coderting header 27 iy
therefore, flows throngh the length of Lat @
singie girder. Thus “the resistance to thoe
How of water throveh the 11:}1:.1'11 eirders 1s

refutivelv small, ro- uliir: U A rag id How of |

the cooling water and a vmr-nqm nt promo-
tion of the cooling effect on the tubnlar
oirdars or hn;}]mltmg menthers,

The arell nwembers 30 at the front end of
the deffeeting partition, are shown as pro-
vided on thetr lower <lde=, between ad;neent
supporting members or ”‘Ili]{‘l <. with exten-
stons 42, as shown in Fig. 4, having down-

wardlv and rearwardly inelined surfaces 43
hvrw.ith which the gascous products of com-
birstion pass fron the under side of the de-
flecting partition, upwardly around the front
The presence of
sald mmelined arch member extensions avotds
the formation of poekets at the front ends of
thoe 1{:*'1”if1“]iil‘ﬂ SR H R b hetween the tubular

supporting members or oivders, and serves to |
direct the aaseous products of combustion

around the front end of the partition, wall
or arch without the retardation which wonldl
resitlt iy the unpingenient of said gaseous
pmJuh of combustion npaInst the rear
<tde of the collecting he: wler.

The construction and arrangenent of the
part< ol the deflecting partition, wall or
arch is such as to provide a p“‘lt[l{‘dl mini-
nmum depth or thickness of the arch, while
affording means for firmly quppmtnw the
arch in position over the furnace grate.

The diminution of the depth or thu:kne:-,n

of the partition. wall or arch makes it pos-
sthle to materially decrease the heieht of the
furnace, wilh the resuit of {-mroapmuhmr]v
decreasing the cost of the furnace construe-
tion and mntrlbutuw to compactness.  The
eomstrinetions  described  possess Luportant
practical advantages over the massive de-

flecting arch struetures heretofore empioyed
1 fuinaces
apported on the side we culls of the furnace,
not only beeause of theé saving of spuce In
the furnace and the lessening of the height
of the Turnace, but alse laevum‘ the areh i
not <o lable to break down by its own
weight. amd while comparatively Heht its
constriction is stuch as to am; nlv .auppmf it.
Moreover. our improved .11:11 15 capable of
being. more readily and  economically re-
p.l}ret] than the prior massive arch strue-
tures.
of the faet that the areh members are so
supported ou the girders or supporting mem-
bers as to be w.uhh removed and replaced
wiihont the necessity of disturbing the struce-
> ture of the whoele, or any put thereof ex-

which bridee between and are ]

T'his 1= obyvious from 2 constderation !
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cept the arch members to he removed and 1o-
]}Llﬂl‘tl \lf':! COver, ”1{‘ coli=irue RIT 1 11 .1m~-..

it posstble to remove gne or mare of the =ip-

porting niembers or sivders to repan or fe-

place the same without the necess<il y ul dis- 7
turbing more than two rows of the areh
meinbers, one at each sivde of the SUPPort e
members or girders to be removed and ro-
placed.

In a hotler f'nrn..tm sn(h 15 shown 1 the -5
accompanying arawings, amd whieh em-
hraces a traveling chain grate or equivalent
neans for producing movement of the fuel
i a rearward direction in the furnnee, the
burning gases arising from the partially g
consined fuel at ihe rear end of the e
are deflected by said partition forwardiy
and by their contact with the lower surface
of the partition, mmintain the same at a hieh
temperatuve; the heat radinted from the g3
satd partirion serves to aid in the prelim-
inary heating or cokmg of the fresh fuel, as
it enters the furnace at the forward end of
the grate; such ecoking Leing also aided by
theu}lmlfr breast or fire arch 22, The bur- 90
g gases from the rear art of the vrvate, -
when deflected forw: ardly as stated, not only
serve to trausmit heat to the partition, but
also serve to promote rapid combustion of

the more volatile TASeoUs constituents ofthe o3

fuel which arve driven off from the fresh
tuel, such burning gases from the rear part
of the furnace I:-evmnmﬂ mixed to a greater
or less extent with the TISES which result
from the preliminary hmtmﬂ' or colitng of
the fresh fuel. It is. moreover, important
for the most economical results and avoid-
ance of smoxe production that the inter-
mingled prodiets of combustion from the
partialiy consumed and fresh fuel <hall not
come: 1nmncdiately into centact with the

ater tubes or water-cooled surfaces of ipa
hm[nr but shall pass into the upper com-
bustion space or compartnie it above the par-
tition, wherein a high temperature 1s main-

1)

105

110

tained and in 11111{'11 complete combustion ot

the burning gases mav t: 1lce place before the

=saine are subjected to the cooling action of

satd water tubes or water-cooled svrfaces,
Applicants are enabled to obtain the results
stated by the use of a deflecting partition
located and constructed as deseribed nas-
much as the sarne oceupies a small vertienl
space onty i tae furnace and affords the

necessary upper and lower compartiments or 120

combustion spaces between the grate and the
water tubes or water cooled surfaces of the
botler, without making the height of the
furnace <o great as 1o render such partition
impracticals e for eeneral use.

It will be understood that a deflecting
partition made as deseribed and shown, b;
reason of lmx inge 1ts water-cooled metal sup-
porting members entirely surrounded or cov-
ered bv the fire brick members, not only 130
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“tion tobemadecaly slightly longer than the |
length of the partition itself, and of leaving |

65

4.

serves to deflect or direct forwardly the

gaseous products of combustion in the fur- !
nace, but also serves the same purpose as |

the fire arch or coking breast which is indi-

cated by 22 in {he drawings. That 15 to !

say, the lower fire brick surface of said par-
tition is always kept at a high temperature
by absorption of the heat from the burning
gases which arise from the burning fuel at

the rear part of the grate, and which pass

forwardly beneath and around the front
edge of said partition, and being thus main-
tained at a high temperature serves to aid
in_effecting the preliminary heating or
cok'ng of the fresh fuel, and to promote the
rapid combustion of the volatile constituents
driven off from the fresh fuel in the coking
process, thereby preventing the production
of smoke. By reason of the lower surface
of the partition being formed of fire brick,
an entirely different effect is produced than
arises in cases where water tubes or water-
cooled members form in whole or in part

the top wall or roof of the combustion |

chamber, or extend through the upper part
of the same. In this latter construction the
contact of the burning gases with the water
tubes results in the rapid absorption of heat
from and constant cooling of said burning
gases, with censequent retardation of com-
bustion and liability of the production of
smoke. ’ | |

While a deﬂecting partition made as here- |

inbefore set forth may be used in a furnace
wiich 1s without any coking breast 92 at its

forward or receiving end, yet such a parti-
tion has special advantages when employed |

1n connection with such a coking breast, for
the reason that the deflecting partition and
the coking breast together form fire brick
surfaces extending over the enfire area of
the grate and the fuel thereon, aud which are
adapted to retain and radiate heat, and
thereby promote combustion, not only of the
fresh fuel as it 1s fed to the forward end of
the furnace, but also of the burning gases
arising from the fully ignited portion of
the layer of fuel at the rear-end of the grate.

In our application, Serial Number 487,630,
filed April 3rd, 1909, a deflecting partition
of the same general character as that herein
Hlustrated is formed by means of fire brick
member applied to parallel tubular support-
ing members which extend between and are

| supi.)orted by the bridge wall and the front

wall of the furnace. The construction here-

'1n ilInstrated, in which the tubular support-

Ing members are connected ai their forward
ends with a trapsverse headey located at the
forward margin of the said partition and

approximately beneath the rear end of the |

coking breast 22, has the advantage of en-
abling the supporting members of the parti-

L
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il e ek ylin-de 2o

T —

|

- Lreast

| furnace, said
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a free and unobstructed space, forwm- ..
the defiecting partilion and hetween the
same anug the front wall of the furnace, for
the upwurd passage of products of combus-
tion. fhis construction also has the ad-
vantage, in connection with the said coking
22, of affording en uncbstructed
space between the said coking breast and the
fizel beneath it, permitting the heat radinted
by the coking breast to act with full effect on

the fresh fuel supplied to the forward end

of the grate.
We claim as our invention:— -
1. The combination with the masonry

bridge wall, front wall and side walls of the ..

furnace, and « grate, of a deflecting parti-
tion extending forwardly from the bridge
wall und dividing the combustion chamber
mnto upper and lower compartments con-
nected with each other at the front of the
: partition embracing a plural-
ity of tubular, water-cooled supporting
members, the rear ends of whicli are er-
bedded 1n the bridge wall and which extend
forwardly {rom smid bridge wall toward the
iront of the furnace, a transverse header
connected with the forward ends of said
supporting members, said header being
located at a distance rearwardly from the
front wall and being supuorted at its ends
by the side walla, and fire brick membeis
which surround, completely cover and span
the spaces between the said tubular sup-
porting members, said fire brick members
extending continitously between the bridgs
wall and said header. |

2. The combination

with ‘the masonry

bridge wall; front wall and side walls of the

furnace, and a grate, of a deflecting parti-
tion extending forwardly from the brideo
wall and dividing the combustion chamber
into upper and lower compartments con-
nected with each other at the front of the
furnace, smid partition embracing a plurality
of tubular, metal, water-cooled supporting
memnbers, the rear ends of which are em-
bedded in the bridge wall and which extend
forwardly from smid bridge wall {oward the
front of the furnace, a rear, transverse
header connected with the recr ends of said
water-cooled members and whien is located
at the rear of the front face of the said
bridge wall and 1s supported by the same, a
transverse header connecled with the for-
ward ends of said suppurting members; said
header being located at a distance - rear-
wardly from the front wall of the furnace
and being supported at its ends by the side
walls thercof, and fire brick niembers which
surround, completely cover and span the
snaces between the said supporting members
and which extend eontinuously between said
bridee wall and the said forward lLeader.
3. The combmation with the masonry
bridge wall, frent wall and side walls of a

e
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furnace, and a grate, of tubular, metal.
water-cooled supporting members, the rear
ends of which are embe .ded in the bridge

wall and extend from szid bridge wail for-

wardly toward the front of the furnace, a
transverse header connected with the for-
ward ends of saic supporting members and

which 1s located at a distance rearwardly

from the front wall of the furnace and is
Eupgorted at its ends by the side walls there-
of, fire brick coverings completely surround-
ing and covering said supporting meinbers,
and fire brick members separate from said
coverings which rest on said eoverings and
span the spaces between the same.

4. The combination with the masonry
bridge wall, front wall »..d side walls of a
furnace, and a grate, of a plurality of tubu-

bers extending from said bridee wall for-
wardly toward the frout of the furnace. a

transverse header connected with the for-

ward ends of said supporting membvers, said
hezder being Jocated at o disiance rear-
wardiy from the front wall of the furnace
and supported at its ends b7 the side walls

~ thereof, fire brick membr s which surround

30

and completely cover sa.d tubular support-
ing members, other fire brick members which
rest upon and span the spaces between said
fire brick covering members, said fire brick
members adjacent {6 the front header being
provided between the covering members
with downwardly extending parts which

|

}
]
|

!
;
|
E
r
i

have forwardiv and downwardly inciined

under surfaces. -
0. The combination with the masonry

bridge wall, front wall and side walls of the

furnace, a masonry coking breast extending

between the side walls at the forward end of
the furnezce, and a grate, of a deflecting par-
tition extending forwardly from the Dridae
wall and divid'ag the combustior. chamber
into upper and lower compartments con-
nected with each other at the front of the
furnace, said partition embracing tubutar,
metal, water-cooled supporting members,
the rear ends of which are embedded in the

 bridge wall aud extend from said bridge

wall forwardly toward the front of the fur-

 Tlace, a transverse header connected with the
 forward ends of said supporting r2mbers,
lar, metal, water-cooled supporting mein- |

said header being located at a distance rear-
wardly from the front wall and below the

rear part of sald coking breast and having

its ends snpported in the side walls, and Hre
brick members which surround, combletely
cover and span the spaces between, said
tubular supporting members. -

In testimony, that we claim the foregoing
as our invention we affix our signatures in
the presence of two witnesses, this 20th day
of March A. D. 1909. -

HERMAN A. POPPENHUSEN.

JOSEPH HARRINGTON.
Witnesses: -

Grorce R. ViLkias,

Guy M. CamreeLL.
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