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UNITED STATES PATENT OFFICE.

HERMAY 2, POPPENHUSEN, OF EVANSTON, AND JOSEPH HARRINGTON. GF RIVERSIDE,
ILLINCOQIS.

STEAM-BOILER FURNACE.

1,064,857,

fo all whom it may concern

Be it known that we, Herman A. Porpen-
Husen and Josepr HarriNaron, citizens of
the United States, and residents of Evans-
ton and Riverside, respectively, in the
county of Cook and State of Illinois, have
invented certain new and useful Improve-
ments in Steam-Boiler Furnaces; and - we
do hereby declare that the following is a
full, clear, and exact description thereof,
reference being had to the accompanying
drawings, and to the letters of reference
marked thereon, which form a part of this
specification. o

This invention relates to furnaces for
steam boilers and other uses, and the inven-
tien relates more specifically to improve-
ments in the deflecting partition, wall or
arch located over the fire grate and ar-
ranged to direct the fuel gases over the fire

bed in the grate in such a manner as to pro-

mote the combustion of the fuel gades.

The improvements coustituting our inven-
tion are applicable to furnaces: provided
with automatic stoking devices, or means
by which the fuel is advanced through the
combustion chamber as it burns; and the de-
flecting partition, wall or arch ig located
above the fuel feeding or advancing grate
in such manner that the burning guses are
divected forwardly over the fire bed toward
the fuel feeding end of the furnace in their
passage from the combustion chamber to
the smoke stack.

A furnace embaodying our inveition is pro-
vided with o deflecting partition whicn is
made of relatively small depth ov thickness,
50 as to ccoupy but litéle space in ihe fur-

nace aud which. divides the combustios
space shove the grate and below the boiler

uite upper and lower compartiments oy

gpaces, 1n which complete combustion of

the burning gases may take place before
the same come in contact with any part of
the boiler. Such deflecting partition em-
braces tubular, water cooled supporting
members fo which water to cool the same
is supplied either from the boiler above the
furnacé or from gn external source. The
partition is so constructed that such water
epoled $upporting members are surrounded
or covered by fire brick, so that the partition
occupies little vertical ¢space, and at the
same time Is adapted fo act as a fire arch
or cokirig breast, to receive heat from the
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completely ignited fuel at the rear part of
the grate and to transmit such heat by ra-
diation to the fresh or partially ignited
fuel, with the result of promoting rapid
combustion and preventing the production
of smoke.

We have herein shown our inventisn as
embodied in the furnace having a traveling
chain grate by which a layer of fuel is fed

from tho fuel feed end of thte furnace rear-
wardly, but it will be obvious that it may

be applied to furnaces having other forms
of grates. g

As shown in the drawings:—TFigure 1 is
a vertical, longitudinal section of a boiler
furnace, taken on line 11 of Fig. 2, show-
ing a deflecting partition, wall or arch em-
bodying our inventicn. Wig. 2 is a horizon-
tal section, taken on the indirect line 2-—2
of Fig. 1. Fig. 3 is a transverse, vertical
section taken on line 3—3 of Fig. 1, look-
ing forwardly. Figs. 4, 5 and 6 illustrate
a convenient form of sectional insulating
fire brick covering for protecting the tubu-
lar supporting girders, Fig. 6 being taken
on line 6—6 of Fig. 4. Iig. 7 iz a frag-
mentary view of the front end of the fur-
nace, showing a ‘modification. ¥ig. 8 is a
plan view of the parts shown in Fig. 7.

As shown in the drawings, 10 designates
the front wall of the furnace: 11, 11 the side
walls thereof; 12 the fuel hopper at the
front wall; 13 the traveling or chain g1
by which the fuel is advanced through the
combustion chamber, and 14 designates the
bridge wall of the furnace located af fh/:i

foed
the

erfloaily moveble eate 15 contrels the
of the fuel fron the honper 19 upon
traveling grate.

The beiler heretn shown is of that type
coraprising an upper water drum 18, a nest
of tubes 17 below the same, and front and
vear headers 18, 19, respectively, connectec
with the water drum, in a familiar manner,
and between which the tubes 17 extend.

20 designates, as a whole, the deflecting
partit of the furnace. Said partition is
tncated over the rear portion of the grate
and extends forwardly from the bridge wall
fo & point near the front wall of the furnace
and divides the space between the lower-
niest water tubes and the grate into upper
and lower spuces or compartments. An
opening is left between the forward end of
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the deflecting partition, wall or qrel

the front wall to cons hx e an nmlc‘, i
the upward passag 1 s of
hu stion from the lowe
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16 e
HPOL ting Lhe same are con-
une!l as follows: The si
wall or srch consists of a |
pnorting members or gnd’ i
15 ;3‘ "‘ fmw five brick arch members 30, G,
\}nch span bebween and are bwppurted at |
iheir sides on said supporting givders or.
members. The supporting nembers or
girders are tubular s.nd are designed fo be S Ay
20 cooled by cire culation of water or cther cool- hereof mt uy meet be- g3

ing emum therethrough. As berein
1*(,wn, said girders or supporting members : 1
are parallel Jnd are arranged side by side '“t‘"“on the tubular girders or supnortinfr
over the grate, and extend from the bridge em}fr are shown as wate of arched form

25 wall 14 upwa rdJ and forwardly to the | and as beveled b i side e dees to fit cor- gy
front wall of the furnace. The said tubular Le.,p(mu'i 2ly |} L seats 36 on
girders open at their rear ends mio 8 the wms nlati to afford
verse distributi p‘ u,)w nes acihers.
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serves fo divide the space
place the combustion of t 18 g 803
and lower, connecterd chambers,
but also serves the same purpose as Lhc fire
arch or ccking breast 22 in aiding in the
preliminary hes ating or ccking of the fresh
fuel as the same is fed into the front of the

turnace and in n .ulsmlni])g a high tem pera-

ture in the spuce inunediately asbove the
giate, thereby tending to pramote the comn
lnmmu of the i burning gases from the fresh

aidd partially consuied Fuel and prevent the
production of smoke.

In a furnace made ay set forth, the lower
surfaceof the deflecting partition is alwa vs
lept at a, high temper ature by the pass

along or over the same of the burmnw ,,qa\
frem tuo partially consumed fuel on Lhu rear
vart of the grate, and the heat radiated from
sald partition aids in predacing eombustion
both of the fuel and the gases arising theve-
from, and in this uxput pmda( Ing an en-
tively different effect than that obtained in
cases wheve a set of parvallel water tubes or
water-cocled membery {or, in whole or'in
part, the top wall or roof oi such space ‘or
extend through Llw same. o this latter con-
stracticn, the conbact of “lt burning gases
with the water-tubes, vesulls in the mpxd
absorption of heat frotn and consequent cool-
g of said burning gases, and the couse-
quent vetading of mmbu%ti(m. while the
fire-brick surfaces of an arch or partition
made as deseribed has no cocling effecl, but
stor-s up heat communicated thereto b, the
burning gases from the rear part of the
layer of tuel on the grate and by radiition
im'mmh stch heat to the fresh Tuel, to aid
in the pxumunu v heating or mkm(r of the
same, and in securing whmlotc combustion
of the burning gases, by wiich the prodig-
ticn.of amoke 1s prevented.

While a deflecting partition wade as de-
seribed may be used n a hmm\« which is
without sy co Ring breast 22, vetsuch a par-
fition  has special  wivantages when em-
pluoyed 1o connection with o coking Dreast

£

arvanged as ustrated v the drawings,
for the veason (bat the deflecting par-
titien and the coking Livast together afford

o
oo

fire-brick surfaces, extending over the entbire
of the o;.xio and the {uel thereon,
adupted te vetain and radiate heat produced
by the burning of the more con !piuel} g
nited foel and te thereby promote the com-

RENEH

busticn not enly of the fresh fuel as it is fed |

to the forward end of the
the

furnnee, bnt also
“hurning gases avising from the fully ig-

a0

claim
A furnace en 1brf10*z 9 a grate and a de-
HQCMLMU partition over the sfraie, comprising
@ phn’qhty of tubular, metal, water cooled
supperting munbers, "fire bricik coverings on
said suj wp( xrting membezs, the covering for
each member comprising lateral S“Ctluns m-
terlocked with each other at the upper sides
of the menibers, and fire brick mewbers ex-
tending between and supported. at thetr side
marging upen said fire brick coverings.
: A furnace provided with a dehethuw
partition, embracing a plurality of tnbnl.n,
metal, water xoule\i supperting members,
fire brick coveruugs on said supporting mem-
bers, the covering fur each member compris-
g luters sections intericel .i_ W lfh each
othe er, and fire brick arch member ‘
the spaces between and svp}\m-uu on said
coverings, saxd arch members having in-
clined &.'dk edges_and the coverings being
porting

provided” with  inclined sy geats
which ave engaged by the inclined side edges

of the areh members.

3. A Twrnaes pm"ide'} wi
partiion embracing a plut le' of tubular,
wefal, water cooled supporting nu\'nbels,
fire brick covering gs ofi said supporting mem-
bers cumpr‘s.m laterally separable parts

& deflecting

-whicl ave fitted to the supporting members,

said lateral parts’ being provided at their

Aapper margins abeve the supporting mem-

bers with merlw)p'ng, mterlocking exten-
sions, and fire brick arch members spanning
the spaces between and supported on said
((“ erings. '

A furnace provided with o deflecting

. pa;‘tition embracing a plurality of tubunlay,

metal, water cocled su ppuri ing m!‘mbelr, five
brick coverings upon 3 said supporting memn-

bers and five Lrick arch menibdrs spanning
the spaces between and support ed on said

coverings, the said eoverings embracing a
‘hl‘ slity of lal terally summmo tiles which
.‘1 ¢ interlocked at their margins al the upper
! 3m of the &ulmun ng members,

unaony, that we claim the foregoing

.lh {est

us our 11)\'611?"»11 we aflix our siguatures in
the presence of {wo wilnesses, t}ns Othy day

areh AL DL 1909,

HEBMAN A, POP PLI‘THL SEN.
JO ‘wL}'Ff HARRBIN (}"FON

Witnesses:
Georce. R. WiLkins,
Ursvra Drurow.
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