
No. 783,133, PATENTED FEB, 21, 1905. 
H, A, POPPENHUSEN. 

FURN ACE, 
APPLICATION FEED APB 26, 1904. 

3SHEETS-SHEET 

N S S W S Š 

N s S. N d ki 
s s SS NS N Š 

a z7 s NHSN 
2xe 

- 

67 

767 esses; s Zzzez267. 
42%22Z 467G/&t/ZZ%re 

6-6. “%ly-2%. Ž///% -r, 2/ 

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

  



No. 783,133, 

APPLIO ATION FILED APR. 26, 1904, 

N-------- Z ter 

EO. , N. 

2 
2 
77. 

2 
a. 

      

  

  

  

  

  

    

  

  

  

  

  

    

  

    

  

  

  

  

  

    

  

  
  

    

  





O 

25. 

35 

No. 783,133. 
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Application filed April 26, 1904. Serial No. 204,987. 

To ?t77 t ly?on, it inctly conce772. 
Be it known that I, HERMAN A. PoPPEN 

HUSEN, a citizen of the United States, and a 
resident of Evanston, in the county of Cook 
and State of Illinois, have invented certain new 
and useful Improvements in Furnaces; and 
I do hereby declare that the following is a 
full, clear, and exact description thereof, ref 
erence being had to the accompanying draw 
ings, and to the letters of reference marked 
thereon, which form a part of this specification. 
This invention relates to improvements in 

means for promoting the combustion of fuel 
in furnaces of that kind provided with auto 
matic stoking devices, or means by which the 
fuel fed to the furnace continuously advances 
into the furnace during the process of com 
bustion. 
The improvements constituting my inven 

tion are applicable to furnaces provided with 
endless traveling or chain grates, with grates 
downwardly and inwardly inclined and pro 
vided with rocking grate-bars adapted to fa 
cilitate the downward movement of fuel 
thereover, and all other forms of grates adapt 
ed to advance or move the fuel inwardly from 
the feed-opening of the furnace during the 
progress of combustion. 

In furnaces of the kind referred to as here 
tofore constructed it has been usual to pro 
vide what is known as a 'fire-arch” or 'colk 
ing-breast” extending across or over the 
grate adjacent to the point at which the fuel is 
fed thereto and consisting of fire-brick or the 
like, such fire-arch or coking-breast being 
maintained at a high temperature by the burn 
ing of the gases given out by the fresh fuel and 
which by radiating heat upon the fresh fuel 
as it enters the furnace serving to promote 
the ignition thereof, and thereby lessen the 
production of smoke. Such a coking-breast 
or fire-archis found to operate best when used 

45 

with fuel containing a large percentage of vol 
atile matter, but has been found less efficient 
in burning anthracite coals or bituminous or 
semibituminous coals, which have a small per 
centage of volatile matter and such as are 

s known as 'coking-coals.’ It has been found 

erated from the fresh coal when the same is 
first subjected to the heat within the furnace, 
which gases are liberated and burned beneath 
or in contact with the fire-arch or coking 
breast, is not large enough to insure the con 
tinuous heating of said fire-arch or coking 
breast and to thereby maintain such high 
temperature immediately adjacent to the feed 
opening of the furnace as is necessary to pro 
duce constant ignition of the fuel as fast as it 
reaches the part of the grate adjacent to said 
feed-opening, it being of course understood 
that if the ignition of the entering fuel be not 
effected as rapidly as the fuel is advanced on 
or within the grate a greater or less quan 
tity of unignited fuel will be carried inwardly 
upon the grate and a greater or less portion of 
the area of the fuel-supporting surface of 
the grate will be covered with such unignited 
fuel, with a corresponding loss in the heat 
generating capacity of the furnace. 
A furnace embodying my improvement is 

provided with a defecting partition, wall, or 
arch which extends from the rear or bridge 
wall of the combustion-chamber or fire-box 
of the furnace forwardly over the grate to a 
point near the feed-opening of the furnace and 
which terminates at such distance from the 
front wall of the furnace, or that in which the 
feed-opening is formed, as to leave a relatively 
narrow space or passage for the burning gases 
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or products of combustion between the for 
ward edge of said wall, partition, or arch and 
the front wall of the furnace above said feed 
opening. A deflecting wall, partition, or arch 
thus arranged may be used either with or with 
out a coking-breast or fire-arch; but when such 
coking-breast or fire-arch is present it may be 
located over the opening between the front or 
forward edge of said deflecting partition, wall, 
or arch and the front wall of the furnace and 
at such distance above said division wall or 
arch as to afford ample space for the passage 
of burning gases and products of combustion 
between said fire-arch and the deflecting wall 
and partition or arch. Such deflecting wall, 
partition, or arch, whether used in connection 
with a coking-breast or fire-arch or not, serves 

that in the use of such anthracite or coking to prevent the direct upward passage of the 
5o coals especially the percentage of gases gen- burning gases and products of combustion Ioo 
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from the burning fuel upon the main or in 
ner portion of the grate and to deflect the same 
forwardly toward the inlet or feed opening of 
the furnace, so that all of said burning gases 
or products of combustion will be carried over 
or in contact with the fresh or unignited fuel 
as it enters the furnace, thereby insuring the 
prompt ignition thereof. In a furnace thus 
constructed, therefore, the heat from the 
burning gases and products of combustion. 
arising from the combustion of the fixed car 
bon or non-volatile elements of the fuel will 
be used to effect prompt ignition of the fresh 
and unburned fuel entering the furnace. In 
the operation of a furnace provided with such 
deflecting wall, partition, or arch, therefore, 
prompt and rapid ignition of the fresh fuel is 
equally effected whether the fuel used have a 
low or high percentage of volatile constitu 
ents. It follows, therefore, that in a furnace 
constructed in accordance with my invention 
anthracite, semi-anthracite, and bituminous 
coals and such coals having a small or large 
quantity of volatile constituents may be 
burned with equal facility. 
A deflecting wall, partition, or arch embody 

ing my invention has its rear portion of sprung 
or arched form and its forward portion or that 
adjacent to the fuel-opening made or formed 
with its lower surface located in a horizontal 
line extending across the furnace and at the 
same distance above the fuel at the center as 
at the sides of the arch, so that the flames and 
products of combustion are adapted to act 
equally or uniformly on the fuel throughout 
the width of the grate. 
My invention may be understood by refer 

ence to the accompanying drawings, in which 
Figure 1 is a view in central longitudinal 

vertical section of a boiler-furnace embodying 
my invention. Fig. 2 is a cross-section of the 
Same, taken upon line 22 of Fig. 1. Fig. 3 is 
a detail section of the arch or partition only, 
showing a modified form of construction 
therein. Figs. 4 and 6 are views in longi 
tudinal section of other forms of construction 
embodying the principal feature of my inven 
tion. Figs. 5 and 7 are cross-sections taken 
on the lines 55 and 7 7 of Figs. 4 and 6, re 
pectively. Fig. 8 is an inner face view of a 
part of one of the arch-brick U of Figs. 6 and 
7, showing the recess therein located. 
As shown in the said drawings, A desig 

nates the front wall of the furnace; B, the 
bridge-wall thereof; C, the fuel-hopper located 
on the front wall of the furnace in connec 
tion with the fuel-inlet or feed-opening there 
of, and D an endless traveling or chain grate 
of that class which is driven by suitable actu 
ating devices so that the upper lap of the 
grate moves inwardly or from the feed-open 
ing toward the bridge-wall of the furnace. 
E designates a boiler, shown in said draw 

ings as a Water-tube boiler, having a front 
65 header E and a plurality of water-tubes e, 
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which extend downwardly and rearwardly 
from said header. 
The deflecting partition or arch of the fur 

nace consists of a rear part F of sprung form 
and a front part F in the nature of a flat arch. 
Said partition or arch as a whole extends 
from the bridge-wall B forwardly to a point 
near the front wall A of the furnace, a space 
being left between the forward edge of the 
front part F. and said front wall which con 
stitutes the outlet-opening for the upward or 
outward passage of the products of combus 
tion. The said bridge-wall B is extended up 
wardly past the top surface of the bridge high 
enough to join the rear margin of the rear 
part F of the partition. The deflecting-wall 
formed by the parts F and F thus arranged 
serves to prevent the passage of the burning 
gases and products of combustion arising from 
the fuel on the grate directly upward and 
rearwardly and to deflect all of said burning 
gases or products of combustion forwardly or 
toward the feed-opening of the furnace, and 
all of said burning gases or products of com 
bustion are therefore directed or carried 
over and into contact with the fresh or un 
burned fuel resting on the grate adjacent to 
the feed-opening, with the result that such 
fresh fuel is subjected to a high degree of 
heat and the prompt ignition of such fresh 
fuel as soon as it enters or shortly after its 
entrance to the furnace is thereby facilitated. 
After such burning gases and products of 
combustion pass around the forward edge of 
the deflecting-partition they pass upwardly 
and rearwardly and into contact with the heat 
ing-surface of a steam-boiler or to any other 
space or inclosure in which the heat thereof 
may be utilized. 
The rear part F of the arch is of curved 

form and consists of fire-brick shaped like the 
voussoirs of an arch, and the same rests at its 
side margins on the side walls of the furnace, 
the middle of the arch being higher than its 
sides, as common in such arches. The for 
ward part F of the partition or arch is made 
or built up as follows: G G designate two 
girders, preferably provided with stiffening 
flanges at their upper edges, which extend 
across the furnace from side to side and rest 
upon their ends on the side walls of the fur 
nace. Connected with said girders G G by 
any suitable means are a series of beams H 
HH, which extend below said girders at their 
lower edges. Said beams extend from front 

7 o 

75 

9 O 

95 

Od 

I o5 

II5 

to rear of the furnace and are adapted for in- . 
terlocking connection at their lower edges 
with a series of fire-brick or tile I I I, in 
terlocking connection of said beams H. H. H. 
with the tile being so constructed and arranged 
that the tile may be applied to and removed 
from the beams by sliding them endwise from 
or upon said beams, the parts in this respect 
being constructed in the same manner as dis 
closed in a prior patent granted to Green and 
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Gent, No. 676,606; granted June 18, 1901. 
The end brick II of the series of fire-brick 
that are so engaged with or hung from the 
beams H are constructed to project upwardly 
over or cover the ends of said beams, as clearly 
seen in Fig. 1. In this respect also the arch 
is like that shown in the prior Green and Gent 
patent. In the particular construction shown 
and illustrated more particularly in Fig. 2 the 
said beams H H are provided with flanges at 
their lower edges, which engage grooves in 
the adjacent side faces of the fire-brick III'1'; 
but said fire-brick may be otherwise inter 
locked with beams. On the ends of said beams 
H. H., which project beyond or outside of the 
girders G. G., are built fire-brick walls JJ, 
which reach to the level of the top of the 
girders G. G., and supported on the tops of said 
girders and making a close joint with the tops 
of the walls J J is a horizontal wall K, of fire 
brick or tile, which may be supported in any 
suitable way upon the metallic structure, but 
as herein shown rests upon a horizontal plate 
L, which rests upon the tops of the girders G. 
The fire-brick II", together with the end walls 
JJ and the top wall K, constitute a complete 
inclosure for the metallic parts by which the 
front part of the arch is supported, said in 
closure being of refractory material and adapt 
ed to prevent the transmission of excessive 
heat to the metallic supporting frame or struc 
till'e. If preferred or found necessary in any par 
ticular case, the ends of the space or passage 
formed between the girders G G and the top 
and bottom refractory walls formed by the 
fire-brick I and top wall K may communicate 
at one end with an inlet-opening M in the side 
wall of the furnace and at its opposite end with 
an outlet-opening M", formed in the opposite 
side wall, and which may communicate with an 
upwardly-extending outlet passage or flueM, 
as shown in Fig. 2. This construction affords 
means for producing a cooling-current of air 
through or over the metallic parts. 
As shown in said Figs. 1 and 2, a wall N, of 

fire-brick or like refractory material, is built 
against the front wall A of the furnace above 
the feed-opening and protects the said front 
wall from heat, and an arch O extends rear 
wardly from the top of the wall G to a point 
beneath the header E of the boiler, said arch 
O corresponding generally with the fire-arch 
or coking-breast heretofore used, but being 
located a sufficient distance above the parti 
tion F to afford ample space for the upward 
and rearward passage of the products of com 
bustion on their way to the stack or exit-flue 
of the furnace. Said fire-arch O to the ex 
tent to which it may be heated by the burn 
ing of the volatile matters passing upwardly 
along the wall E and into contact therewith 
Serves to perform the same function as is per 
formed by the fire-arch or coking - breast 
heretofore used. As illustrated in Figs. 1 and 

2, the bottom surface of the front part F of 
the partition is horizontal; but it may be more 
or less inclined from front to rear of the fur 
nace, if desired. As shown in Fig. 3, how 
ever, the partition is made of somewhat-dif- 7 O 
ferent form and as follows: In this instance 
the main rear portion F is made of sprung 
form, as before described; but the forward 
portion F is formed by means of two trans 
verse water-tubes R. R", which extend at their 
ends through the side walls of the furnace and 
are supported in the same, and fire-brick or 
tile S, which are notched at their ends to en 
gage said water-tubes. In both forms of con 
struction illustrated the bottom surface of the 
front part F of the partition extends below 
the level of the top or crown of the rear or 
sprung part F of the partition, so as to de 
flect or direct the flames or products of com 
bustion downwardly and into immediate con 
tact with the fresh or unburned fuel as it en 
ters the feed-opening of the furnace. This 
construction, in which the part F of the arch 
is supported by the water-tubes R. R', may be 
found desirable in cases where the heat to 
which the forward edge of the arch is sub 
jected is so great as to make desirable the use 
of water-tubes as supports for the arch. 

In Figs. 4 to 7 I have shown other forms of 
construction in an arch having a rear or in 
ner sprung portion F and a forward portion 
F, having a horizontal bottom surface ex 
tending transversely of the furnace, which are 
included in my invention, considered in its 
broader aspect. As shown in Figs. 4 and 5, 
the rear or sprung part F of the arch is made 
in the same manner as hereinbefore described, 
while the part F has a horizontal lower sur 
face and consists of tapered fire-brick or vous 
soirs TT in connection with end fire-brick or 
skewbacks T', which are supported on or em 
bedded in the side walls of the furnace. 
Some of the fire-brick TT may extend into 
and form part of the sprung part F of the arch, 
as is the case with the central or keystone fire 
brick illustrated in Fig. 1. The lower hori 
Zontal surface formed by the several arch 
brick TT in this instance is at a level below 
the sprung part of the arch and preferably in 
the same plane with the lower side portions of 
said sprung part. The forward straight part 
F of the arch thus constructed has the same 
effect as the horizontal portions of the arch 
herein before described, operating to deflect 
the flames and products of combustion down 
Wardly toward and confining them adjacent to 
the fresh fuel near the feed-opening of the 
furnace as the said flames and products of com 
bustion pass forwardly around the front end 
of the arch. In Figs. 6 and 7 the rear or in 
ner part F of the arch is made of sprung form, 
while the forward part F thereof, having a 
horizontal lower surface, is formed by a se 
ries of fire-brick or tiles U U, which are hung 
upon the front margin of the rear or sprung 
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part F, the lower horizontal surface of said 
part F being below the crown of the sprung 
part of the arch as before. Devices illus 
trated in said Figs. 6 and 7 for supporting the 
fire brick or tile U consist of horizontally 
arranged metal bolts at, which are inserted 
through the arch-brick of the sprung part F 
of the arch and project at their forward ends 
from the front faces of said arch-brick, hav 
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ing at their forward ends heads at', which 
enter recesses at', formed in the inner faces of 
the brick U. Said recesses u', as seen in Fig. 
8, are provided with flanges ot', flush with the 
inner faces of the brick U and extending 
downwardly from the tops of the recesses, said 
flanges having downwardly-opening notches 
adapted to receive the ends of the bolts at 
when the heads of the bolts are located within 
the recesses behind said flanges. This con 
struction permits the said fire-brick U to be 
readily hung upon the front margin of the 
arch, the fire-brick being thrust toward the 
face of the arch when elevated to permit the 
heads t' of the bolts to enter the lower part 
of the recesses t” and the fire-brick then be 
ing dropped until the notches engage the bolts 
and the heads are seated in the upper parts 
of the recesses. The metal bolts at in this 
construction are entirely inclosed and pro 
tected by the fire-brick, so that they will not 
be injuriously affected by the heat of the fur 
aCe 

I claim as my invention 
1. A furnace embracing a grate, means for 

advancing the layer of fuel over the grate, 
and a deflecting wall or partition which ex 
tends from the rear of the furnace forwardly 
over the grate, said deflecting wall or partition 
embracing a rear part of curved or sprung 
form, and a forward part the lower surface of 
which extends horizontally across the furnace 
below the level of the crown of the said curved 
rear part of the arch. 
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2. A furnace embracing a grate, means for 
advancing the layer of fuel over the grate, a 
deflecting wall or partition which extends 
from the rear of the furnace forwardly over 
the grate, said deflecting wall or partition em 
bracing a rear part of curved or sprung form, 
and a forward part the lower surface of which 
extends horizontally across the furnace be 
low the level of the crown of said curved 
rear part of the arch and consisting of me 
tallic supports and fire-brick supported on the 
Sae. 

3. A furnace embracing a grate, means for 
advancing the layer of fuel on the grate, and 
a deflecting wall or partition which extends 
from the rear of the furnace forwardly over 
the grate, said deflecting wall or partition em 
bracing a rear part of curved or sprung form 
and a front part embracing metallic supports 
and fire-brick applied both above and beneath 
said metallic supports to cover the same. 

4. A furnace embracing a grate, means for 
advancing the layer of fuel on the grate, and 
a deflecting wall or partition which extends 
from the rear of the furnace forwardly over 
the grate, said deflecting Wall or partition em 
bracing a rear part which is of curved or 
sprung form and a front portion embracing 
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transverse girders which rest on the side walls 
of the furnace, longitudinal beams connected 
with the side girders and extending below the 
same, fire-brick hung upon said beams, a Sup 
porting-plate sustained on the top of said gird 
ers, and a fire-brick wall covering the said sup porting-plate. 

In testimony that I claim the foregoing as 
my invention I affix my signature, in presence 
of two witnesses, this 16th day of April, A. D. 
1904. 

HERMAN A. POPPENHUSEN. 
Witnesses: - 

WILLIAM L. HALL, 
GERTRUDE BRYCE. 
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