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To all whom it may concerm: |
Be it known that I, WiLLIAM H. BRADLEY,

of Bellevue, in the county of Allegheny and

State of Pennsylvama, have invented a new

and useful Improvement in Water-Heaters

and Smoke-Consumers, of which the follow-
ing 1s a full, clear, and exa,ct descrlptwn ref-

- erence bemﬂ had to the accompanying draw-
- ings, formmff part of this Sp@@lﬁcatlon in
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11 1I of Fig. 1.

Whlch—-

Figure 1 is a vertical bectlonal view of my
1mplovement on the line I I of Fig. 2. TFig.
2 is a horizontal sectional view on the hne

Fig. 3 1s a vertical sectional
View on the line III 111 of Fig. 2. Flﬂ' 418 g,

“detached view of the bars 5 and sufle cham-
- bers 6 and 7.
view on the line IV 1V of Fig. 1.

Fig. 5 is a horizontal sectional
Fig. 6 is a
vertical sectional view of a modlﬁcatmn
Figs. 7 and 8 are views showing my improve-
ment as applied to a series of boﬂels

My invention relates to an 1mpr0vement in.

water-heaters and smoke-consumers in fur-
naces in connection with steam-boilers; and
it consists in a novel construction a,nd ar-
rangement of water- -tubes and air-conduits
whereby a rapid and continuous circulation
of water is maintained through the water-
heating tubes and a thorough combustlon of
smoke and a consequent a,ddltmn to the heat
and an abatement of the smoke nmsanee, is
insured. o

I will now describe my lllVeDthn so that
others skilled in the art may employ the same.

In the drawings, 2 represents the steam-
boiler, and 3 the fire-chamber, having a for-

ward set of longitudinal grate-bars 4andarear

set of Tmusvel se @rate-bars 5, which latter set

of bars are formed of water-tllbes communi-
cating with the side chambers 6 and 7, which

are built in the side walls of the furnace, and
these tubes 5 are arranged in a horizontal and
then a vertical row, fOI’I]]I]JU‘ a bridge-wall 8,
having interstices a,t the rear of the ﬁre-
chamber In the rear of the vertical row of
tubes 8 and at a short distance therefrom, so
as to leave a space, is a hanging wall 9, built

- solidly of masonry and ha,vmn' the exposed

30

water-tubes 10, between whlch may be the
protected alr-tube 11, having suitable per-
forations for the passaﬁe of air.

.....

fices in these pipes.

'8, and 10 and the

In the rear |

' of the wall or deﬂector 9is the flue 12 through

which the products of combustion and flame
pass under the boiler to the rear thereof,

‘where they enfer the usual boiler-flues 13.

Leading from the boiler at or near the bot-
tom thereof is the water-pipe 14, which opens
into -one of the water-tubes 10, which is bent
and returns, forming the second of the tubes

10, which extends thence from the wall 9 in
the side wall of the furnace to the water-
chamber 15, which is located at the intersec-
tion of the grate-bars 4 and 5 and on which

the ends of the grate-bars 4 rest. This water-
chamber opens into the side-wall water-cham-

‘ber 6, which through the water-tubes 5 and 8

59
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communicates with the side-wall water-cham-
ber 7. "Leading from the side-wall water-

‘chamber 7 is a water-conduit 16, which ex-

tends to-and opens into the upper part of the
boiler 2. Below the water-chamber 15, at the

| intersection of the bars 4 and 5, is a wall of
masonry 17, in which is an alr—eondmt 183,

having Jet-orlﬁces opening toward the wall 9.
"The. operation is as follows: The coalis fed

to the grate- bars 4, where slow combustion

takes,plaee until the fuel is coked, when it
18 pushed back on the hollow grate-bars 5,
where a red or glowing fire is maintained,
fresh fuel being fed to the grate-bars 4. At

the same time air is ea,used to pass through

the air-conduits 18 and 11 and to pass into the
combustion-chamber A through the jet-ori-
As the gases and smoke
arise from the green fuel on the grate-bars 4
they pass over or through the glowmg fire on

the hollow grate-bars 5 and 8 and through the

interstices between the bars or over the bars
8, where they are deflected downward by the
wall 9, so that all the smoke and.gas passes
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into the chamber A, where, meebmﬂ* the jets

of air from the pipes 18 and 11, ﬁeree com-
bustion takes place below the water-tubes 5,

under the rear part of the boiler to the boiler-
flues. 'This arrangement of walls and air-

passages causes almost perfect combustion of

the smoke and gases, and also produces an

intense heat about the water-conduits 5, 8,

and 10, which rapidly raises the temperature

- of the water in the pipes and causes a con-

stant.and rapid circulation of the water from

flames from which extend_ -
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the lower partof the boiler through the water- | ends, a transverse chamber connecting: the

heating chambers and conduits-to the upper
part of the boiler. |

- Insomecases by properlyspacing the grate-
bars 5 so as to leave interstices of the proper

size the air-pipes 11 and 18 may be omitted.
~ I prefer, however, to use these devices.
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‘are continuous, extending beneath the entire

‘the chamber 6, communicates with the bot-

upwardly, the forward tubes- forming grate-

the side chambers, the forward sections of

In Fig. 5the pipe 10 is shown located partly |

outside of the side wall.
In Figs. 6 and 7 a series of boilers is shown,
in which case the hollow grate-bars 5 and 3

series of boilers between the side-wall cham-
bers 6 and 7, while the conduit 14, leading to

tom of each of the boilers, and the conduit
16 leads from the chamber 7 to the upper part
of each of the boilersby branch pipes20, each
of which is one-third in diameter of the di-
ameter of the pipe 16. -

The advantages of myinvention will be ap-
parent tothose skilled in the art. It insures

the very rapid heating of the water, and a
oreat saving of fuel. l

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent, 18— |

1. The combination of grate-bars for the
slow combustion of greenifuel; a set of hol-
low water-tubes extending horizontally and

bars and the rear upwardly-extending tubes
forming a bridge-wall having interstices; a |
hanging deflecting-wall, in rearof the bridge-
wall; an air-conduit, having jet-orifices, sit-
uate below and in front: of the hollow water-
conducting grate-bars; and water-conduits
leading from the boiler to the hollow grate- |
bars and from the grate-bars to-the botler,
substantially as and for the purpose specified.

2. The combination of water-chamberssitu-
ate in the side walls, a series of water-tubes:
extending horizontally andupwardly between

which tubes constitute grate-barsand the rear
upwardly-extending sections thereof forming:
a bridge-wall; a hanging-wall deflector, 1n.
rear of the bridge-wall; a water-pipe at the

base of the hanging wall, which pipe commu- |.
return-pipe leading to the top of the boiler;.

nicates with one of the side chambers; an alr-
conduit having jet-orifices in proximity to the

i

hollow grate-bars; and water-conduits lead- |

ing from the boiler to the water-heating tubes-
and from one of the side chambers to the
boiler, substantially as and for the purpose
specified. . |

3. The combination of the forward grate-
bars; the rear grate-bars which constitute a
bridge-wall having interstices; the hanging |
wall or deflector, in rear of the bridge-wall; |
and an air-conduit, having jet-orifices situate I
below and in front of the rear grate-bars, sub-
stantially as and for the purpose specified. .

4. A boiler-grate comprising the two side-
chambers having upwardly - projecting . rear

forward ends-of said side chambers,.and a se-

ries of transverse tubes connecting the hori-
zontal and the upwardly-extending branches
of the side chambers, the upwardly-extending
tubes forming a bridge-wall, substantially as

described.

5. The herein-deseribed boiler-grate com-
prising the side chambers extending horizon-

tally rearward and then upwardly, the trans-
verse tubular chamber connecting the for-

ward ends of the side chambers and construct-

ed to support the rear end of a front or main
grate, the tubes connecting both the horizon-
tal and the vertically-extending portions ot
the side chambers, the upwardly-extending

section of the grate thus forming a bridge-

wall, and the boiler connections, substantially

as deseribed.
6. The combination of the forward grate-

Dbars, the rear grate-bars, which constitute a

bridge-wall past which the gases are adapted

the line of the forward grate-bars, and a hang-

ing wall or deflector at a distance from:'the

bridge-wall, so as to leave a space between

the bridge-wall and the hanging wall where-
by the gases passing said bridge-wall will

strike the hanging wall and be diverted down-
wardly into the flue; substantially as de-
seribed. | |

7. The combination of the forward grate-
bars, the rear grate-bars, which constitute a
bridge-wall past- which the gases are adapted
to flow or pass, and a hanging wall or defiector
at a distance from the bridge-wall, said wall
‘having one or more water-tubes on its lower
edge whereby the gases passing said bridge-

wall will strike the hanging wall and be di--

verted downwardly into the flue;. substan-
tially as described. - |

- 8. The combination-of the forward: grate-
bars, rear grate-bars, composed of hollow
tubes having interstices between the tubes

a distance from the bridge-wall, and one:or

more water-tubes on the lower face of the
hanging wall, all of said:tubes and tubular
grate-bars being connected with a tube lead-
ing from the bottom of the boiler and with a

substantially as described.
9. The combination of the forward grate,
rear tubular grate-bars extending upwardly
at their rear ends to form a water-tube bridge-
wall through theinterstices in which the gases
are adapted to flow,.and a closed wall divid-
ing the ash-pit transversely at the juncture
of the forward and rear grate-bars; substan-
tially as described.

In testimony whereof I have hereunto set

my hand.

| | - WILLTAM H. BRADLIY.
Witnesses:

K. W. ARTHUR,

| 1. E. HARPELL.

an almost perfect combustion of the smoke; | to flow or pass and extend at right angles to
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