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To all whom it may concerm.:

Be it known that we, THOMAS REESE, Jr.,
and JTARRY W. SELLER, citizens of the United
States,residing, respectively,at Newark,inthe

5 county of Essex and State of New Jersey, and
at Brooklyn, in the countyof Kings and State
of New York, have invented ceriain new and
useful Improvements in Gas-Consuming and
Smoke-Preventing Water-Tube-DBoiler Fur-

1» naces; and we do hereby declare the following
to be afull, clear, and exact description of the
invention, such as will enable others skilled
in the art to which it appertains to make and
use the same, reference being had to the ac-

15 companying drawings, and to the letters of
reference marked thereon, forming part of
this specification. |

Our invention consists inthe improvements
in gas-consuming and smoke -preventing

20 boiler-furnaces hereinafier set forth and ex-
plained, and illustrated in the accompanying
drawings, in which— |

Figure 1is a view in elevation, partly in
section, of our improved gas-consuming and

25 smoke-preventing boiler-furnace. Iig.2 isa
transverse section of the same on the linex «
in Fig. 1, looking in the direction of the ar-
row. Ifig. 3 is a sectional view of a modifica-
tion of the same, showing the air-supply enter-

3o ing from therear of the bridge-wall. Ifig.4isa
sectional view of the same applied to an auto-
matically-stoking furnace. FKigs. 5, 6, 7, and
8 show detail viewsof forms of brick adapted
to be used in our invention between the wa-

35 ter-tubes. Fig. 9 shows sectional views of a
metal shell adapted to be used in our inven-
tion between the water-tubes in lieu of brick.
Fig. 10 shows a view in elevation, partially

in section, of our invention applied to a

40 double-deck water-tube boiler.

Like letters refer to like parts in all the
figures.

In the construction of ourinvention shown

- in the drawings, A is the steam-drum, and b

45 the water-tubes of the boiler, and C the fire-
box having ordinary grate-bars D therein.

The water-tubes B in the boiler of the type
shown are usually placed atan inclination of,
say, fifteen degrees from the front to the rear

-sage ¢ in the bridge-wall.

- —— -

we construct a bridge-wall E, having a vertical
air-passage e therein, communicating at its

lower end either with the draft-opening f
from the rear end of the ash-pit I, as shown
in Figs. 1 and 9,0or witha pipe or pipes G, ex-
tending from the rear of the bridge-wall E
and out at the rear end of the combustion-
chamber or out at the sides of the boiler-set-

ting I, as may be desired. Near the top of.

this passage e is placed a valve II, extending
the entire width longitudinally of the pas-
This valve may be
made so as to be rotated by means of a han-
dle i, secured thereto outside of the wall I ot
the boiler-setting, as shown, so that the air-
passage ¢ may be closed more or less, as may
be desired, to regulate the air-supply and fa-
cilitate combustion of the gases generated
from coal on the grates D; or any other form
of cut-off valve may be used in lieu of the
construction shown, if desired.

In the face of the bridge-wall E, below the

lower tier of water-tubes, are preferably made
a series of small openings /&, communicating
with the vertical passage e above the valve
I, through which air can be supplied to the
furnace directly above the bed of coal upon
the grate-bars D. TFrom the point where the
bridge-wall I contacts with the lower tier of
inelined water-tubes B the passage e 18 con-
tinued upward at right angles to-the tubes B.
The rear wall b of this passage is preferably
made of fire-brick of such shape as will fill
the spaces between the tubes B, and is pref-
erably supported by plates of iron d of suit-
able shape to allow the tubes B to pass
through openings therein. |
the passage eis constructed, preferably, offire-
brick ¢, (types of different shapes of which
are shown in Figs. 5,6, 7, and 8,) these brick
being provided with air-exit openings made
by cutting a small portion of the upper ends
of the brick away where they contact with the
tubes above them, as shown atJ in Ifigs. 6,7,

and 8, so as to leave small air-exit openings

7 between the upper ends of the brick and
the under sides of the tube by cutting both

away, as shown at J’, Fig. §, or by making

to of the boiler. At the rearend of the fire-box | small openings through the bodies ot the
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brick, as illustrated at 4 in Ifigs. o, 6, 7, and

S, or by means of hollow plates N, FFig. 9, one
or all of these forms of air-exit openings be-
Ing used with equal facility, when desired, in
the construction of the front wall ¢ of the
passage e between the tubes B.

The upper end of the passage ¢ is prefer-

ably closed above the upper tier of tubes B

by a course of brick ¢,sothatthe air can pass
out only through the openings % in the front
of the bridge-wall and through the openings
in the brick between the tubes B. |

In Fig. 4 thisinvention is shown as applied
to a water-tube boiler having a self feeding
and stoking furnace. In this case the fur-
nace-grate and bridge-wall are modified in
shape and construction to adapt them to the
changed conditions, thé grate-surface D’ and
the front M of the bridge-wall E’ being in-
clined toward each other. Inthisform ofthe

Invention no regulating-valve is shown, as it
may be dispensed with, if desired, the pas-

sage e in the bridge-wall and between the
bank of tubes B Leing the same construction

‘as hereinbefore described; but from the pas-

sage e, commencing nearthe top of the bridge-

~wall ', an inclined passage ¢® extends down

under the inclined front face M of the bridge-

- wall, and small openings m are made extend-

30

- of the bridge-wall, so that air may be sup-

ing from the passage ¢* through the front M

plied to the furnace through these openings.
In Fig. 9 this invention is shown as ap-

plied to what is known as a “double-declk
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water-tube boiler.,” In this case the air-pas-
sage ¢ has an extension e’ extending above

the lower bank of tubes B and to the lower:

pipe in the upper bank of tubes I, the rear
wall b of the passage extending up to the up-
per tier of the bank of water-tubes 1, so as
to form a bridge-wall over which the pro-
ducts of combustion must pass, the front wall
g" of the portion ¢’ of the passage e extend-
ing from the upper tier of tubes B to the
lower tier of tubes J. and being perforated
with a series of holes /, through which air
passes to aid combustion.

It will be observed that forced-draft mech-
anism may be utilized in the operation of
this invention with the same facility as the
natural draft, if desired. TFuel-gas or fuel-
gas and alr intermixed may also be supplied
to the furnace through the passage ¢ and ¢’
and the boiler heated thereby alone or in con-

55 Junction with ordinary fuel placed on the

furnace-grates in the usual way, if desired. !
T'he construction of the rear portion of the

boiler and of the combustion-chamber back
of the bridge-wall is not shown or deseribed,

448,076

as they form no part of this invention, any
desired form of construction thereof being
utilized therein. |

The operation of this invention is so obvi-
ous to those skilled in the art to whieh it ap-
pertains that further description thereof is
deemed unnecessary. Therefore,

Having fully described our invention, so as
to enable others to construct and use the
same, what we claim as new, and desire to se-
cure by Letters Patent of the United States,
18— |
1. Thecombination,in agas-consumingand
smoke-preventing boiler-furnace, of a bridge-
wall having an upward hollow extension form-
ing an air chamber or passage therein, said
chamber extending up to the top tier of the
bank of water-tubes used in said boiler, with
a serles of openings throngh the front wall of
sald bridge-wall, through which air or gas can
be supplied to the fire in front of the bridge-
wall below and between the tubes from the
air chamber or passage in the bridge-wall,
substantially as and for the purpose set forth.

2. Thecombination,in a gas-consniming and
smoke-preventing boiler-furnace, of a bridge-
wall having an upward hollow extension form-
ing an air chamber or passage, said chamber
extending up to the top tier of the first bank
of water-tubes, and also having a rear wall
extending up to the top tier of the upper
bank of water-tubes composing said boiler,
so as to form a bridge-wall extending to the
top of one or more banks of tubes, with a
series of holes perforated in the front wall of
said bridge-wall below and between the water-
tubes, through which airor gascan besupplied
from the air passage or chamber within the
bridge-wall to the fire in front thereof, sub-
stantially as and for the purpose set forth.

3. Thecombination,in agas-consuming and
smoke-preventing boiler-furnace, of a bridge-
wall having an upward hollow extension form-
Ing an atr chamber or passage therein, said
chamber extending up between the bank or
banks of water-tubes in said boiler and hav-
ing the front wall thereof provided with open-
ings for supplying air or gas to the fire in
front of said bridge-wall, with a valve for regu-
lating the supply of air to the air chamber or
passage 1n the bridge-wall, substantially as
and for the purpose set forth.

In testimony whereof we affixoursignatures
in presence of two witnesses.

THOMAS REESE, JR.
HARRY W. SELLER.

YWitnesses:
D. R. NORVELL,
T, A. BEALTL.,
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