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UNITED STATES PATENT OFFICE. 
EiERMAN A. FOPFENHUSEN, of EVANSTON, AND JOSEPH HARRINGTON. (2 RIVERSIDE, 

LINOIS. 

STEAM:-BoILER FURNACE, 

1,064,85?. Specification of Letters Pateat. Batented June 17, 9 i3. 
Application filed April 3, 1909. Seriai No. 487,630. 

to all thorn, it may concern: 
Be it known that we, HERMAN A. Pop PEN 

HUSEN and JosePH HARRINGroN, citizens of diation to the fresh or partially ignited 
the United States, and residents of Evans- fuel, with the result of promoting rapid 
ton and Riverside, respectively, in the combustion and preventing the production 

completely ignited fuel at the rear part of 
the grate and to transmit such heat by ra. 

county of Cook and State of Illinois, have of smoke. 
invented certain new and useful Improve- We have herein shown our invention as 
ments in Steam-Boiler Furnaces; and we embodied in the furnace having a traveling 
do hereby declare that the following is a chain grate by which a layer of fuel is fed 
full, clear, and exact description thereof, froin the fuel feed end of the furnace rear 
reference being had to the accompanying wardly, but it will be obvious that it may 
drawings, and to the letters of reference be applied to furnaces having other forms 
marked thereon, which form a part of this of grates. 
specification. As shown in the drawings:-Figure is 
This invention relates to furnaces for a vertical, longitudinal section of a boiler 

steam boilers and other uses, and the inven- furnace, taken on line 1-1 of Fig. 2, show 
tion relates more specifically to improve-ing a deflecting partition, wall or arch em 
ments in the deflecting partition, wall or bodying our invention. Fig. 2 is a horizon 
arch located over the fire grate and ar- tall section, taken on the indirect line 2-2 
ranged to direct the fuel gases over the fire of Fig. 1. Fig. 3 is a transverse, vertical 
bed in the grate in such a manner as to pro- section taken on line 3-3 of Fig. 1, look 
mote the combustion of the fuel gases. ing forwardly. Figs. 4, 5 and 6 illustrate 
The improvements constituting our inven- a convenient form of sectional insulating 

tion are applicable to furnaces provided fire brick covering for protecting the tubu 
with automatic stoking devices, or means lar supporting girders, Fig. 6 being taken 
by which the fuel is advanced through the on line 6- 6 of Fig. 4. Fig. 7 is a frag 
combustion chamber as it, burns; and the die- mentary view of the front end of the fur 
flecting partition, wall or arch is located nace, showing a modification. Fig. 8 is a 
above the fuel feeding or advancing grate pian view of the parts shown in Fig. 7. 
in such manner that the burning gases are As shown in the drawings, 0 designates 
directed forwardly over the fire bed toward the front wall of the furnace: i, 1 the side 
the fuel feeding end of the furnace in their walls thereof; 12 the fuel hopper at the 
passage from the combustion chamber to front wall; 13 the traveling or chain stats 
the smoke stack. - by which the fuel is advanced through ting 
A furnace elab dying our invention is pro- combustion chamber, and 14 designates the 

vitied with a deflecting partition which is bridge wall of the firmace located at the 
made of relatively small depth or thickness, - 'ea E. part of the combastion chataher. A 
so as to occi by bitt, little space if: the fur- vertigaily m(viole gate 15 controls the feed 
11ace aid which divides the combustion of is firel fri; the hope 2 upon the 
space above the graie and below the hole; traveling grate. 
it to upper and lower compartments or The boiler here silovy in is of that type 
spaces, in which complete combustion of comprising an airer water drum 16, a nest 
the burning gases may take place before of tulses 17 traig y the same, and front, and 

year heasters 3, 19, respectively, connected the same come in contact with any part of 
the boiler. Stich deflecting partition em- with the water drum, in a familiar manner, 
braces tribular, water cooled supporting and hetween which the tubes 17 extend. 
members to which water to cool the same 2{ } {designates, as a whole, the deflecting 
is supplied either from the boiler above the partition of the furnace. Said partition is 
furnace or from an external Source. The located over the rear portion of the grate 
partition is so constructed that such water and extends for yardly from the bridge wall 
goled kupporting members are surrounded to a point near the front wall of the furnace 
or covered by fire brick, so that the partition a divides i e space between the lower 
occupies little vertical space, and at the most, water tubes aid the grate into upper 
same time is adapted to act as a fire arch and lowei spaces or compartments. An 

: 

or coking breast, to receive heat from the opening is left between the forward end of 
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3. 

the deflecting partition, wall or arch and 
the front waii to constitute an oatlet of 
the upward passisge of the rollicts of 
bustion from the lower to e 
partment. In coir action viti; slicl: 
tition. 20, may be en losed a coising 
or fire arci. 
fray; (; f'()) {, \v 
lic fig: feet 

She deflecting 

5 

it. the means for supporting tire same are cors 
stricted and arianged as follows: The ide 
flecting partition, wall () is rich consists of a 
lurality of Silporting meinlei's or girders 

5, 25, 25 and fire brick arch members 30, 3i 
at. which span between and are supported 

their sides on said supportiig girders 
members. The supporting members or 
girders are tubular and are designed to be 

20 cooled by circulation of water or other cool 
ing medium therethrough. As herein 
shown, said girders or supporting members 
are paralled and are arranged side by side 
over the grate, and exted from the bridge 
wall 14 upwardly and forwardly to the 
front wall of the furnace. The said tubular 
girders oper at their rear ends into a trains 
verse distriktailing header 26 which is built 
or embedded in the bridge wall 14. The 
front ends of said tahuar girders likewise 
open it to a collecting header 27 which is 
sinkedded in the front, refractory was 23 of 
tha furnace. The said headers 26 and 27 
lay consist of elongated steel box-like stric 
t}}. ints) 3. 5 s and are 3rovided with openings 
which he ends of the tubular girders (1 
stiporting Jaenkers a 'e expanded. in the 

sent construction the distribating header 
contained wholly within the bridge 
The collecting header 2 inay, hovy 40 Yvali. 

ever, extend at its ends laterally beyond tic 
side wails of the furnace for connecticin with 

- Ahes 'olitside of tie fiti. 
as will hereinafter nore fully appear. 

i.e. portions of the tibilar girder's 'il 
died in the defiecting partition, Wai or 

; :ay be it wered by a fire hrick insulat 
ing to Yring resigrated as a wlioie by 29. 
The insiiating coverings for the support 

s or girde s ereia show 
in it 

A si 
(; in the 

3. li 
i? in is betweei iii. (it rene's ai, the 
other side of the girder: 
is fr; ract wit: a ceili ray 
jacking eNielsion 33, the 
provided with ' 

'': 
is of w 

. 
i 

contaci i? tie eated or it 
this incovered tui 

correspondingly shal 
?ent ends of {} {}i 

the ill- jet's 3 
it Cily critis 

vyiii! as as {Xield hori 
gi, tier's, and 

S 32, sub 
sides of the 
vet', 'it is , 

ii' (ii's ipes 
acc. i t . g : 

\vi in a ri 
to tie 

si?: Yi at 
Wit 'e tie - 
tie girders to fit, the ci Veiing rebe's Jai 
icially to the girders, the cribei's for each 
side of eaci gilitie: 1 (ty be inade (liticate 
and the lower sities : he ref nay meet je- sis 
neath the girde - 

he fire brick neiniers 
laty?en tie tubular girlf 
treabers are shown as a 

30 which extend 
S or Supporting 

tie of arched form 
and as ineveled : E their side edges to fit cor- st 
respondingly be veeti or inclined seats 36 in 
the islating cry firit is 29, () : forti i 

'opet' learins f : " i 
ai'i'aigeane] . . ties (es tie firs: - 
nelnber pic:rting parts of t ..., 

coverri 
'', the fire hic 

being hest adapte 
in constitc. 
glider's is $1 
S & 3.Cecil a 
sy & 

(le: {{ij} iessive st; 

sick of ig 
it act ty 

ii. v . . . 

it, C3), waii or arck 2 
2 if tiss inner eld if 
g it east 22, and the 

2, whis extenii icy ord stic i.rti. 
C. : "... i 3ri vyai of 

t 

;'ed it, which e 
iitii), is a or arch 
coverin:rs : Yiji Je 

it. 

  

    

  

  

  

  



combusiian hereoi arid Rei's 
the use of tile said coveri: 
gases are serinitied 
(it it suisia initiai di 

.A. s 

5 

i 

side wai 

20 turned inwardly tow's 'd the water 
which they are coaueezed below w 

Supply tubes to Sip; 
the distributing iae: 
distrilliei is tie v. 
{t} citi th: Sai 

y the cooling wa 
2 3. 

is 4 - - - - 838. W8 

from whence it, passe 
tia is he seen 2 hat, i.e. 

tes at agile; 
thro gi tie icillow girders and 
fron; iiie west or coole 
gici is fire:Éed Yardly throug 

3: avy girders to is tippar or hotter g; 
in the tirection: which : 

to rise by re: son of $. reali 
e tailoug 

: wa.e; , directly 
al, bel 26 through i. 

? 
h 

ing header anti i. 
is tie is 

that w 

at 3 

der 23, 
will 14. 

to lecting in easier $27, outside of the 
gails of the furnace. They extend ap 

wardiy at each side of the furnace and are 
- drum, to 

he water 
line tiereon. iiie tahes 40, 40 constitute 

23 from weake it is 
six; as holoty girde's 25 

tie hoisyw fiers it tie; cf. 

she retarn tibes ti to the 

the eigth of it it 3. 
tace to the 

w of the water through the hoilow girders 
is guitparatively shall, with the result of 

rapid figw of the cooling wa- si 
quest 'onotic of tire cool 

4,884,38 

is SeX 

A. 

s up-s: 
cooi 

to joy i.e. 
here 

t; 

i without the fier: 
structue of 
xcept the arch members to be removed and replaced. Aioi ( 

it p(s 
isiti i g { } {ei} i el's 

place the saiae w 
turbi 
injeinbei's. One at each side of the slipporting 
ener (; girder to be "emoved and re. 

i}} aceti. 
; ; ; ; r. 

s 

tie saving of ot, oily because of 
d the lessening of the is as: 

is a 

break down by its comparatively light 
ioi is stic; its to araply support 
ar, Oli' in proved arch is capable 

g intike 'gi (iily and economically re 
tial the prio assive arch struc 

s is ok vicius fi'en: a consideration 
fact tirai is a 'cil fienbers gi'e so sup 
Ci he gil'tiers or sappoiting mem 
fi} be 'a lily removed and replaced 

ssity of disturbing the 
the Yvice, or any part thereof 

'ovel', the coastriation males 
sible to relio ve one or more of the sup’s 

or girders to repail or re 
hoat the necessity of dis 

ig in' i'e than two 'ows of the arch 

as des(i'ilad, the 
titl the telect 
the space above 
e \vate titles of ai'i iii.; it is slow 

::iie', itgeiler 
Wicit tela perature is 

the 'alid and 
the lining gases. 

1:tion, by which there 
pace, free fron water 

citing artition, affords 
critise giving anpie 

of the biraig 
:ii gases coine 

algely reduced in 
water tubes or otle' 
tailing tie water to be 

it; a lit 3-dvantage is gained 
{:}:striction in the defiectin 

'eason that by. 'eason o 
ii is less, it becunies pos 
is a paitition and in con 
stion spaces or chambers 

! v the same, without the 
rig a siger aiiant of 

- 38 

the water tubes or 
tile it is tita is: 

; : it's Gse. 
at a sleijecting par 

slatovyi serves: 
the par'- 

fire of the 
to a print 
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Efi : ) 3. 

iiver of 
lie f 'S'ard ent 
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serves to divide the space in which takes 
place the combustion of the gases into upper 
and lower, connected chambers, as described. 
but also serves the sale purpose as the fire 
arch or colking breast 22 in aiding in the 
preliminary heating or colkiing of the fresh 
fuel as the same is fed into the fi'ont of the 
fur"; ace and in nailitaining a high tempera 
ture in the space in line liati-ly tibove the 
giate, therely tentiting to }}''uote the coli 
}Justic) of the iuri ig gases from the fresh 
aid partially coinsuli led fuel and prevent the 

l'o, ction of sin(ke. 
In a ful race made as set forth, the lower 

surface of the deflecting partition is always 
kept at a high temperature by the passage 
along or over the same of the burning gases 
frn the partially constained fuel on the real 
at of the grate, and the heat radiated from 

said artition aids ill producing counbustion 
both of the fuel and the gases arising fiel'e- 
from, and in this respect producing an e 
tirely different effect, that that obtaited in 
('ases were a set of a rallel water tubes or 
water-cooled uncle's for, in whole on in 
part, the top wall ( "oct of such space or 
extend the tigh the is: i.e. this latter coin 
structiii, the ' ) it: 'i. Of the traig gases 
with the water-tail:es, 'esults in the raid 
absorptio 1 of heat froii) and consequent cool 
iig (if said bill'ning gases, and the coise 
(uent retarding of combustion, Wilk; the 
fire-brick surfaces of an arch or partition 
lihade as described has no cooling effect, but 
stor's up heat coin tuunicated thereto by the 
burning gases from the rear part of the 
layer of fuel on the grate and by radiition 
transmits such heat to the fresh fuel, to aid 
in the p': animary heating or coking of file 
sanne, and in see trigg coin plete combustion 
of the lattirling gases, y which the pi's dirt 
tici if smoke is evented. 

While a defecting partition anadic as e 
sci’ibed inity be used in a trace which is 
without sity coking bi'east :2:2, yet such a par 
tition as sp'' iai i : i\it it: ge's When ean 

yed ii ("injectic; with a 'cking lorest 
ill'ai isge i illust; at til in the drawings. 
for tie reasini that the tieffecting air 
tii is is aid the colkiig li'east togetheir affort 
fire-lick ski faces, exts incling over the eatire 
are: if the grate at the fuel thereon, 
adapted to 'etail alid radiate heat produced 
by the uining (if the more completely ig. 
ite fuel. ant to thereby pi'oincite the coal 

Iustic ict (illy of the fresh fuel is it is fed 
to the forward end of the tha'iii'a, it also 
the burning gases arising from the filly ig 

1,064,85? 

nited part of the layer of fuel on the rear 
or inier part of the grate. 
We tailan tas our invention :-- 
1. A furnace embracing a grate and a de 

flecting partition over the grate, comprising 
a plurality of tubular, metal, water cooled 
supporting members, fire brick coverings on 
said supporting aheinbers, the covering for 
each aeber comprising laterai Sections in 
terlocked with each other at the upper sides 
of the mealers, and fire brick meabel's ex 
tending yetween and supported at their side 
margins upon said fire brick coverings. 

2. A furnace provided with a deflecting 
partition, embracing a plurality of tabular, 
metal, water cooled supporting inellabel's, 
fire brick cover figs (in Said supporting inell 
bels, the covering reach inheilalter conpris 
ing iaiteral sections interiocked with each 
other, aid fii's ji'ick arch nealer's spanning 
the spaces betweet and Suppoi'ted on sail 
coverings, said arch menbei's having in 
clined side edges and the coverings being 
provided Wiih inclined stipporting seats: 
which are engaged by the ii cited side edges 
of the arch inemiers. 

3. A furiace provided with a deitiecting 
partitii: elabi'acing a plurality of lilular, 
lueta, water tuoled supporting members, 
fire brick coy citings of said suppoiting inel 
ben's comprising laterally separable parts 
whici are fitted to the supporting members, 
said atteral parts being provided at their 
upper a 'gins above the supporting ancial 
be's vity overlapping, interlocking exten 
sions, and fire brick arch members spanning 
the spaces between and supported on Said 
coverings. a 

4. A furnace provided with a deflecting 
partition embracing a plurality of tubulai', 
lueta, water cooled supporting members, fire 
brick coveritags upon said supporting me in 
bel's said fire brick arch menal}{rs spanning 
{{he spaces between and supported G1 said 
co's rigs, tie said coverings enlacing it. 
lu:iity (of laterally separlie tiles which 

; : ; ; ieri:cked at their laagii is at the upper 
sites et the sup: frting nea 

is lestinity, that t; we claim the foregoing 
w invention we affix our signatures in 
the resence of two witnesses, this 29tia day 
of Aach A, ), 1909. as a 2/ 

:S 3. 

HERMAN A. POPPENHUSEN. 
JOSEPH HARRINGTON. 

Witnesses: 
GEORGE i. WILRINs, 
tjRSULA DLLON. 
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