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To all whom 1t may concern: -

Be 1t known that I, Hermanx A. PorpEN-
HUSEN, a cltizen of the United States, and
a resident of Kvanston, in the county of
5 Cook and State of Illinois, have invented
certain new and useful Improvements in
Steam-Boiler Furnaces; and T do hereby de-
clare that the following is a full, clear, and
exact description thereof, reference being had
10 to theaccompanying drawings, and to the let-
ters of reference marked thereon, which

form a part of this specification.
1'his 1nvention relates to means for clos-
- Ing the space between the layer of ashes
15 resting on the grate of an automatic stoking

turnace and a part of the bridge wall of.

such a furnace which overhangs the rear
~end of the grate, to prevent the passage of
a1r between the rear end of the grate and
20 the bridge wall, and more especially to a
water-cooled, metal bridge piece or water
back, located forward of the bridge wall
over the rear end of the grate.
The 1nvention consists of the matters
25 hereinafter described and pointed out in
the appended claims.
As shown in said drawings:—Figoure 1 is
a view partially in side elevation and par-
tially in longitudinal vertical section of a
30 steam boiler furnace provided with a water
back and connections made in accordance
with my invention. TFig. 2 is a detail view
showing in longitudinal vertical section the
water-cooled bridge piece and adjacent
35 parts. Iig. 3 1s a transverse sectional view

taken on line 3—3 of Fig. 1. Fig. 4 is a de-

tail section with parts broken away, taken
upon line 4—4 of Fig. 1.
As shown in said drawings, A, A' indi-
10 cate the side walls of a steam boiler fur-
nace, A* the front wall, and A? the bridge
wall thereof. _
A* mdicates a fire arch or coking breast
- extending rearwardly from the front
45 wall A2 -
B 1mdicates a traveling chain grate of the
usual construction by which the fuel is car-
ried from the feed opening ¢ in the front
wall A? rearwardly toward the bridge wall.

50 C, C indicate a set of front, and, C*, C* a

set of rear headers of a water tube boiler ';
sald front and rear headers being connected

by means of water tubes ¢, ¢, ¢ 1n the usual

manner. -

The bridge wall A® is provided with a
forwardly extending horizontal portion o
overhanging the rear end of the chain- grate
B and constructed of tiles or fire bricks.

D, D' indicate two horizontal, metal pipes
or tubes which are arranged parallel with
each other, are supported at their ends in side
walls A, A*. Said tubes extend transversely
of the furnace, over the rear end portion of
the chain grate B and are in contact with
and serve to support the overhanging part
ot of the bridge wall. That one of said
tubes, D, which is nearest the front of the
turnace mainly performs the function of the
similarly located water-cooled bridge pieces
neretofore employed for like purposes, the
same serving to close the space between the
grate and the bridge wall against the pas-
sage of air. In other words, said tube D is
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arranged at such distance above the rear .

part of the grate, that the part of the layer
of fuel resting on the rear portion of the
grate will be constantly in contact with the
same, 1t being understood that the layer of
ashes or burned out products of combustion
carried rearwardly on the grate will pass
beneath said tubes, while at the same time
continuous contact of the bottom of the said
tube with the top surface of said layer of
ashes or burned out fuel will be maintained.

As shown in the drawings, the two tubes
D, D* are arranged in horizontal alinement
with each other and are arranged to afford
support for horizontal tiles «?, a2, forming
the lower part of the overhanging portion
a* of the bridge wall. The rear ends of said
tiles are embedded in the bridge wall and
the forward ends thereof rest on the top
surfaces of said pipes, as clearly seen in
Fig. 2.

The ends of the tubes D, D, at one
side of the furnace, are connected with each
other by a curved tube section D? which, to-
gether with the adjacent ends of said tubes,
15 embedded in the side wall A% as clearly
seen 1n Higs. 8 and 4. At the opposite side
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of the furnace the forward tube has its end
inserted or embedded in the side wall A and

“has attached toit a T- fitting I which forms

W)}

10

an endwise extension of said tube D. The
outer end of said fitting extends through the
wall A and is plcmded with a removable
cap or head e. The body of the fitting E is
provided with a lateral extension or neck T
with which 1s connected a wvater return pipe
I, by means of which circulating connection

1S made between said tube D "Ll'ld one of the

front headers C of the boiler. As 1illus-
trated, the neck E! is arranged obliquely

and is directed upwardly and inwardly,

‘while the pipe I is located inside of the side.

wall A and is connected at its rear end with
the fitting K by having its lower or rear por-

tion bent mto an cbhque position and ex-

. tended through part of the wall A above the
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sald fitting E A connection is made be-
tween the neck Kt of the ﬁttlnﬂ' E and said

plpe F, by means of a head & holted to the

anﬂed end of the neck K and to the center
of which said pipe I 1s secured. Said fit-
tlncr K 1s arranged to form a straight exten-
smn of the tnbe D with which 1t 1s connected
in order to o1ve free access to the interior cf
said tube when the cap ¢ 1s removed from

~'the fitting, for the purpose of inspecting and

30

cleaning the tube. _
To the end of the tube D' which is adja-

-~ cent to the wall A, is secured a T- ﬁttmﬂ Gr
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which extends ontwardl bevond the outer

- face of said wall A1 and 18, a8 shown 1n the

drawings, located mainly outside of said

wall. The body of said

movable cap g. The body of said fitting G
forms a straight extension of said tube D
in order to give free access to the latter,
when the cap ¢ is taken off, for the purpose
of cleaning and inspecting the 1nside of said
tube. The body of said fitting (& 1s provided
with a later ally extending neck G* thr ough
the medium of which a water snpp]y pipe H
is connected with the fitting.
tion between said pipe H and the ftting 1s

_afiorded by means of a cap or plate g* which
is secured to the flanged end of said neck G*
and to Wthh the foumrd end of the circu-
Jating pipe H is attached. -Said pipe H ex-

tends rearwardly from the fitting & outside

- of the wall A of the furnace and 1s provided

with a transverse, horizontal part which ex-
tends inwar dly thr ough said wall A;

“rear end portion being Tocated inside of said

~ wall and being connected with t
~ part of one of the rear headers C*.
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in ‘boilers of this kind and as shown
drawings, extend vertically and are arranged

the lower

The front and rear headers C C?, cs u sual
n in the

side by side. The circitlating pipes F and

. H are connected with the lower end of the
headers C C* which are neavest the wall A;

itting (= consti-
tutes an endwise extension of the tube D
~and 1ts outer end is closed by means of a re-

The ccnnec- |

its

996,939

the ends of sald c11culat1nn pipes being in-
serted in holes left for the purpose by the
omission of the lowermost water tube that
asually extends between said headers.

In the arrangement of the parts, con-
structed as descr ibed, water from the rear
boiler header C* passes through the supply

70

pipe H to the end of the rear lncst tube D'

with which said pipe H is connected, passes.

through the tube D* and from the same to
the fomrmd tube D, and from the latter is
delivered by the return pipe I to the lower

part of the front header C. In a tubular
boiler of the character shown, the circula-

tion of water is in a forward direction
through the water tubes ¢ from the rear
headers C* C to the front headers C C. DBy
the circulating connections described a con-
stant CllCUl‘lthll of water 1s maintained
through said tubes D! and D, so as to keep
the same at such a low tempcmture as to
avold any injury to or weakening of the
same through the action of the 0*1e:1t heat to
which they are subjected. Inasmuch as the
water to effect cooling of the said tubes D!
and D first enters the rearmost pipe D2, the
latter will be kept usually at a lower tem-
perature than the forward pipe D which is
more directly exposed to the heat from the
interior of the furnace; it being understood
that said rearmost plpe Dt will be relied

upon principally to support the weight of

the overhanging part of the br 1d0e wall
which rests on said tubes, while the forward
tube D performs mamly the function of
closing the space between the grate and the
br 1df:-*e wall, as hereinbefore statcd although

the rearmost pipe D* will also perfclm this
function to some extent.

It will be appar-
ent, therefore, that the rearmost pipe D* not
cn13 serves to form a part of the circulating
passages by which water 1s supplied to the
forward pipe D which 1s subjected to the
oreatest heat, but also serves to aid in sus-

tﬂunlnn* the cvelhflnrnno part of the bridge

wall, the two tubes D and Dt together serv-
Ing to give a reliable support for the over-
hano*lno part of the bridge wall and giving
ﬂreater stlenﬂth and dur ablhty to the struc-

“fure as a whole than would be afforded by a

single tube arranged to serve as the sole
means of closing the space between the
bridge wall and the layer of fuel on the
gmte

Advantages U&lned by the construction
described, embra acing two water cooled tubes
connected with each other at one side of the
furnace, and supply and return pipes at the
oppostte side of the furnace connected with
the ends of the tubes there located at points
outsicle of the combustion chamber; the
supply pipes being located exterior to the
combustion chamber and the return pipes
within the same, may be stated as follows:
By reason of the supply pipe being located
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outside of the combustion chamber, and the
return pipe within the same, the supply pipe
1s maintained at a much lower temperature
than the return pipe, with the result of pro-
moting the circulation of the water in the
sald pipes and in the water cooled tubes in a
direction toward the water cooled tubes in
the supply pipe and from said tubes in the
return pipe. Moreover, by reason of the
connection of both the supply and return
pipes with the tubes at points outside of the
combustion chamber, the joints between said
pipes and the ends of the tubes are protected
from the extreme heat within the furnace,
and remain always at a moderate, or practl—

- cally the same temperature, and there will
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‘result in leakage.

be no expansion and contraction of the parts
such as would tend to injure the joints or
Furthermore, an 1mpor-
tant qdvantﬂ.,oe 1s gained by havmw the ends
of the water cooled tubes with which the
supply and return pipes are connected, lo-
cated at one side of the furnace, because the
endwise expansion and contraction of the
said tubes in this construction, may take
place without producing any shifting or
moving of the tubes with relation to the < Sup-
ply and return pipes; it being obvious that
in the construction 1llustrated the ends of

the tubes to which the supply and return

pipes are attached, may be made fixed or
1mmovable so that any endwise expansion and
contraction of the tubes will produce shift-

ing movement of the tubes at their opposite
or connected ends only. Kurthermore, the
construction by which the ends of the wa-
ter cooled member, to which the supply
and return pipes are attached, are both lo-
cated at one side of the furnace, affords this
advantage that the device can be used
equally well 1n connection with double fur-
nace, or two furnaces placed closely to-
oethe]: side by side, as In a single furnace;
1t being manifest that said ends of the tubes
thr 011@11 which access 1s gained to the same

~for the purpose of removing sediment, etc.

o0
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as well as the supply and return connections
will, 1n such case, be located at and accessi-

ble fmm the outel side of each of the two
furnaces.

1t 18 to be understood that I do not desu‘e.

to be Iimited to the specific details of con-
struction ilustrated in the accompanying
drawings, but that the features constituting
my 1nvention may be embodied pmctwaﬂy
in various structural forms.

- I claim as my 1nvention:—

1. The combination with the side walls
and bridge wall of a furnace, of a grate
acdapted to effect movement of the fuel rest-
ing thereon rearwardly in the furnace, said
b]:'ldoe wall being provided” with a part
which overhangs the rear end of said orate,
two tubes which extend across the fminace

at least one of which is located beneath and-

@b

supports said overhanging part of the
bridge wall, the ends of said tubes being
connected with each other at one side of the
furnace by a circulating connection and ex-
tending through the side wall at the other
side of the furnace, a supply pipe located in
a space subject to a substantially lower tem-

- perature than that within the furnace and

connected with the receiving end of one of
said tubes exterior to the inner surface of
the said side wall, and a return pipe located
within the furnace and connected with the
discharge end of the other of sald tubes at a
point exterior to the nner surface of said
side wall.

2. The combination with the side walls
and bridge wall of a furnace, of a grate
adapted to effect movement of the fuel rest-
ing thereon rearwardly in the furnace, said
brldoe wall being provided with a part
which overhangs the rear end of said grate,
torward and rear tubes located beneath said
overhanging part of the bridge wall, the
forward portlon of sald overhanging pmt
of the bridge wall resting on and being sup-
ported by one of said tubes and the ends of
sald tubes being connected with each other
at one side of the furnace by a circulating
connection and extending through the side
wall at the opposite side of the furnace, a
supply pipe located in a space subject to a
substantially lower temperature than that
within the furnace and connected with the
recelving end of the rearmost tube exterior
to the 1mmner surface of the said side wall and
extending from said tube rearwardly, a re-
turn pipe located within the furnace and a
pipe fitting for connecting said return pipe
with the forward tubeé, said fitting being at-
tached to the end of said forward tube exte-
rior to the inner surface of the said side wall
and being provided with an upwardly and
mwa,rdly inclined neck to which the end of
said return pipe 1s attached.

3. The combination with the side walls
and bridge wall of a furnace, of a grate
adapted to effect movement of the fuel rest-
ing thereon rearwardly in the furnace, said

| blldﬂ'e wall bemg provided with a part

which overhangs the rear end of said grate,
forward and rear tubes located beneath said
overhanging part of the bridge wall, the
forward portlon of said ovelhanﬂmﬂ palt
of the bridge wall resting on and being sup-
ported by one of said tubes and the ends of
sald tubesg being connected with each other
at one side of the furnace by a circulating
connection and extending through the side
wall at the opposite side of the furnace, a
supply pipe located outside of the said side
wall of the furnace and connected laterally
with the receiving end of the rearmost tube,
said supply pipe extendmg from said tube
toward the rear part of the furnace, and
having 1ts rear end carried mwa,rdly
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- through said side wall, and a return pipe | presence of two witnesses, this 9th day of
located within the furnace and connected | December A. D. 1909. _ -
laterally with the discharge end of the for- ' T
ward tgbe at a point exterior to the 1inner | HERMAN A, POPPENHUSEN'
surface of the said side wall. ' ' - Witnesses: -
~ In testimony, that I, claim the foregoing CLARENCE E. MEHLHOPE,

‘as my mvention I affix my signature in the - Georee R. Wingins.

Copies of this'patent- may be obtained for five cents each, by addressing the ¢ Co_mmissioner of Patents,
| | Washington, D. ¢.” |
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