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7o all whom 7t may concer:
Be it known that I, MICHAEL A. FOSTER, of

the city of St. Louis,in the State of Missouri,

have invented a certain new and useful Im-

provement in Boiler-Furnaces, of which the

following is a full, clear, and exact desceription,

drawings, forming part of this specification.
This invention belongs to that class of
boiler-furnaces having water-pipes filling the
office of grate-bars. | o
The features of novelty will be set forth in
the elaims. - - -
FigureIisa top viewof a furnace and part
of a boiler having the improvement applied
thereto. Fig. II is a vertical transverse sec-
tion taken at II II, Fig. I. Fig. 111 1s a lon-
gitudinal section taken at III III, Fig. 1V.
FFig. 1V is a transverse section taken at IV
1V, Fig. IIL o
1 are the side walls of the furnace.
2 18 the bridge-wall.
31sthe combined ash and combustion cham-
ber, the passage of air being downward
through the fire, as shown by the feathered
arrows In Fig. I1L. '
4 18 the fire-chamber.

The fire-chamber is

from the front end thereof, the flames not
coming in contact with the boiler until they
leave the combustion-chamber. The passage
from the combustion - chamber 18 curved, as
shown, 80 as not to obstruet the passage of
the flames. | |

6 is a steam-jet pipe, one end of which com-
municates with the steam-space of the boiler,
while the portion 7 of the pipe extends trans-
versely across the front of the combustion-

chamber and has in its Iinner side a number

of small jet-holes 8, from which fine jets of
steam are injeeted forwardly into the com-
bustion-chamber, as indicated by the feather-
less arrows in Fig, I1I. |

9 is a water-pipe one foot (more or less) in
diameter, extending transversely across the
furnace, its ends 10 extending oufside the
sidewalls. Theseendshavehand-holes1l and

~ blow-off pipes 12;

50

13 are pipesextending from the water-space

of the boiler to the ends 10 of the pipe and
serving to convey water from the former to

the latter.

|

14 are valves in the pipes 13.
15 and 15% are two series of pipes at
ent elevations extending from the pipe 9 at

the inner end of the fire-chamber to a trans-

verselyv-extending pipe 16 at the outer end of
the fire-chamber and in communication with

reference being had to the accompanying | the inside of both pipes 9 and16,s0 as to form

a water communication between them. The
pipes 15 15* incline upward toward the front

differ-
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end of the fire - chamber from pipe 9 to pipe

i |

16, so that the water flows from the former to
the latter. These pipes fill the office of a
orate, the pipes 15 and 15* forming the grate-
bars four feet (more or less) in length, and
may properly be made of one and one-quar-
ter-inch pipe. -

The pipes 9 and 16 I purpose to make of
boiler-plate riveted, the pipe 9 being cylin-
drical and the pipe 16 rectangular in cross-sec-
tion; but I do not limit myself as to shape,
size, or material. In the outerside of thepipe
16 areholesstopped withinclined screw-plugs
17, giving means of access to the inside of the
pipes 15 and 152, so that they may be scraped
out for the removal of scale. I purpose to
screw the inner ends of the pipes 15 15* into
the pipe 9 and to expand the outer ends of
the pipes in the pipe-holes of the pipes 16,

75

80

the plug-holes being of larger diameter than

the pipes and giving access to the expander.

18 are blow-off cocksinpipes 19 at the ends

of the pipe 16. The pipes15*are placed ver-
tically beneath the spaces between the pipes
15, so that the two rows of pipes form a zig-
zag series, as seen in Figs. IT, III, and IV ot
the drawings. | o

20 are upright'pipes'(two located outside of

the furnace) carrying water from the pipe 16
to an equalizing-pipe 21 above the furnace.
The ends of the pipe 21 may be closed with
screw-plugs 22, so that access may be had to
secrape it out, as shown by broken lines in

Fig. II. o | |
23 are upwardly-inclined pipes extending
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from the pipe 21 to the boiler and discharg-

ing into the water-space of the same at a
higher level than the pipes 13.
24 are valves in the pipes 23. -
25 is an inverted bridge-wall supported on
the pipe or tank 9 and closing the space be-
tween the pipe 9, and the boiler and forcing

| the draft and products of combustion to de-
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secend from the fire-chamber to the combus-
tion-chamber, so that the furnace has a down-
draft,

26 1s the upwardly and outwm dly inclined

5 arch or tile over the fire-chamber.

27 are stay-pipes extending from the ends
10 of the pipe 9 to the ends of the pipe 16,
cutside the side walls 1, and serving to hold
these endsat the proper distance asunder and

1o also to furnish passages for the ﬂow of water

from pipe 9 to pipe 16.

The equalizing-pipe 21 and the mmnw-l

- ment of connections of the pipes 20 and 23

therewith serve to equalize the flow of wa-

' 15 ter through the pipes 15 15*, as the mouths of

the pipes 21 and 23 are not opposite each
other, so that the currents in the pipe 21 are
0pposed to each other, as indicated by the ar-
rows in Fig. II, and eddies are formed which

20 Increase in violence as the speed of the cur-

25

rents increases. Thus if there should be a
more rapid current through some of the pipes
15 15* than others this increased flow would
be checked and the current equalized. |
By means of the valves 14 and 24 the wa-
ter-circulating apparatus may be disconnect-
ed from the boiler and cleaned out without
discharging the water from the boiler, a fea-
ture of gr eat practical value, as the pipe 9

30 would perform the office of a mud-drum and

35 of the boiler.
valves intothe pipe or tank 9, thence throu rrh'
the series of pipes 15 and 15% to the square

access may be had toit and the mud removed
at any time when the fire is out.

The furnace receives the water through
pipes 13 about a quarter up from the bottom
The water passes down through

pipe or tank 16, which has the inclined screw-
plugs 17. The water passes up through the

4o vertical pipes 20 into the equalizing chamber

45 boller.
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or pipe 21, where steam and water pass to-

gether thlmmh valves 24 and pipes 23 near |

the front of the boiler under the water-line,
producing a circulation of the water in the
The upper part of the water circu-
lates from the front to the rear end, passes
down and forward to the front, supphes the
pipe or tank 9, and steam is generated very
quiekly.

The steam-pipe 6 is ver y useful in conneec-
tion with a downdraft-furnace. The grate

being inclined upwardly and Dutwmdly, the

fuel placed on the grate-bars will
ward the inner end agmnst the inner pipe or
fank 9.

I claim herein asnew andof myinvention—

1. The combination, in a boiler-furnace, of
the pipes 9 and 16, extending transversely of
the furnace, the circulating-pipes 13, 20, 21,
and 23, communicating with these pipes and

the interior of the boiler, and pipes inclined

upward from the pipe 9 to the pipe 16, sub-
stantially as set forth.

2. The combination, in a boiler-furnace, of
the pipes 9 and 16, extending transversely of
the furnace and through the side walls 2, and
the pipes.15, 15% and 27, respectively, within
and without the furnace and communicating
at their ends with the pipes 9 and 16, sub-
stantially as and for the purpose set forth.

- 3. The combination, in a boiler-furnace, of
the boiler, the transverse pipes 9 and 106, in

communication with the interior of the boiler,

and pipes 15 15% communicating with the
pipes 9 and 16, the inverted bridge-wall ¢los-
ing the space between the pipe 9 and the
boiler, and the steam-pipe 06, having a part 7
parallel with and in proximity to the pipe 10
and having steam-jet holes 8§ for directing
steam into the descending flame, passing 1nto
the combustion-chamber beneath the grate,
as set forth. o |
4, In a boiler-furnace; a fire-chamber ex-
tending forwardly from the front end of the
boiler, a water-pipe 9, extending transversely
across the rear end of the fire-chamber, pipes
13, connecting the interiors of the pipe, and
boiler-pipe 16, extending transversely across
at the outer end of the fire-chamber,inclined
pipes 15, extending from the pipe 9 to the
pipe 16, upright pipes 20, equalizing-pipe 21,
and pipes 23, communicating with the pipe
21 and the boiler, all substantiall'} as set forth.
5. In a boiler-furnace, the pipes 13, with
valves 14, the pipes 9, 15, and 16, vertleal
pipes 20, equalmmmplpa 21, and pipes 23, with
valves E—L all combined and arranged sub-
Stdl]tl&lly as and dddpt@d to operate as set

forth.
MICHAEL A. FOSTER.

In presence of—
SAML. KNIGHT,
BENIN, A. KNIGHT.

settle to-
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