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PRy E——

To all whom it mal COncCern:
Be it known that I, EVERETT R. HOWARD,
a citizen of the Umted States of America, re-

‘siding at Aurora, in the county of Kane and

State of Illinois, have invented certaln new
and useful Improvementsin Farnaces, of which
the following is a specification, reference being

~had therein to the accompanying drawings.

The nature of my invention relates to the

construction of boilet-furnaces, with the object
in view of consuming the smoke and gases gen-
erated from the fuel upon the grate, and more

‘particularly to an improvemens on the devices
described in Letters Patent of the United
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States, No. 341,008, which were granted to me

on May 4, 1886.

My mvenhon_prinéipally consists, first, in
pivotally suspending the pending bridge wall
or plate under the rear of the boiler, for the
purpose of enabling its turning from a vertical

to an angular or horizontal position that may

be desirable to do at different states of the fir-
ing; second, i providing the air-inlet opening
below the pending bridge-wall with a valve or

register for regulating the amount of air to be |

admitted, and, third, in the arrangement of a
blast of superheated steam issuing in jets
through openings in hollow grate-bars for ang-
menting the heat produced from the fuel, all
as will be more fully described, and specifically
claimed.

In the accompanying drawings, Figurel rep- |

resents a longitudinal vertical section through

the boiler-furnace; Fig. 2, a sectional plan on

line 2 2 in Fig. 1; Fig. 3, a transverse vertical

~ section on line 3 3 in Fig. 1, and Fig. 4 a trans-
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verse vertical section on line 4 4 in Fig. 1.

Corresponding letters in the several ﬁgures
of the drawings designate like parts. -

A denotes the boiler, B the grate, C the fuel-
door, D the ash-pit, and E the ash-pit door.

F is the bridge-wall extending from the rear
end of the grate to near the rear end of the
boiler, and being upwardly inclined from the
orate toward the rear to a point abont one-
third its length, and thence downwardly slop-
ing to its rear end,-where on a downward an-
gle of about forty-five degrees 1t forms a con-

(No mﬁdel.}

| nection with the upwardly-curved smoke-

chamber G, that can be inspected or entered

through a dom H.

The rear end of hoiler A is Suppmted ol or
surrounded on 1ts bottom by a plate, I, to
which is hinged or pivotally suspended ‘the
plate J, coupled to a crank-rod, K, that being
extended through the {furnace-wall will enable
the swinging of such plate in a rearward direc-
tion, to be turned from a vertical to an angu-
lar or horizontal position whenever desirable,
and by a suitable locking device to be held on
any such adjusted p051t10ns

ASSIGNOR OF ONE-HALF TO
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Vertically below pendent plate J, at the

communicating point of the bridge- wall I and
smoke-chamber (=, is the mouth of the vertical

npwardly-flaring air-duct L, which communi-

cates with the end of horizontal pipe or flue
M, built into the bottom of the furnace and ex-

tendin g through the front thereof. . The mouth
of this air- duct L is covered by a plate, a, hav-

ing an oblong opening, b, that can be closed, or

its size can be ren*ulated by a slide- _valve, ¢,

resting upon guide-bars d, and having rigidly

secured a rod, ¢, that extends through the rear
of the furnace for operating and adjusting such

valve.
The grate is composed of a series of solld

cast bars, f, and of hollow bars-¢ interposed

between bars f at regular intervals. The hol-
low bars g are coupled at their rear ends to a
transverse pipe, &, built into the bridge-wall
F, which pipe, being closed on one end, 18
coupled with its other end to a vertical pipe,

i, that again connects with a horizontal pipe, -

4, placed against the wall at one side of the
boiler, and coupled at its rear end with a trans-
verse plpe k, which again is coupled with a

| horizontal pipe, /, placed against the inner
wall of the furnaceat the 0pposite side of the

boiler, and being connected by a vertical pipe,
m, with the dome of the boiler. By this ar-
rangement dry steam from the boiler will cir-
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culate through all these plpes to become su-
perheated, and then to issue in jets through |

small vents n of hollow grate-bars g.
The forward ends of grate-bars g are tapped
from the bottom,and are connected with a pipe,
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0, that extends through the furnace-wall, and
18 provided with a faucet, p, for dlschargmﬂ'
any water of condensation,

~ The pipe m may be provided with a valve for
5 shuttlnu' off or for regulating the amount of
steam that is to issue through the vents in the
hollow grate-bars.

~ The adjustability of pendent plate J and of |
the size of opening of air-duet L will enable the
regulating of the draft for different kinds or |
qualities of fuel, as well as to varying condi-
tions of the fire, and will thus render the fur- |
nace more perfect and complete, and the eject-
ing through the fuel on the grate-bars jets of
superheated steam will not only increase the
draft and prevent baking together of the coal,
but will add so much fael as the gases from the
decomposition of the steam will yield by unit-
ing with the carbon and carbonic-oxide gases,
whereby all combustible elements contained in
and generated from the fuel will be consumed
and utilized, and the formation of smoke w 111
be obviated.

What I claim is—

1. In a boiler-furnace, and in combination
with the grate, bridge-wall, and smoke-cham-
ber, of a pivotally-suspended rear plate, pro-
viding the only communication to such smoke-
chamber from under such plate, and the coup-
ling with such plate of a crank-rod for swing-
ing it rearward, and of an air-channel through
the base of such furnace, communicating with
the gas-duet through an opening directly be-
low and opposite to such pendent plate, sub-
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‘communication to such smoke-chamber from
" under such plate, and of an air-channel through

a rod projected through the furnace-wall for

35 stantially as and for the purpose set forth.

2. In a b01ler furnace, and in combination.
with the grate, bridge- wall and smoke-cham-
ber, of a pendent rear plate prowdmg the only

40
the base of such furnace, communicating with -
the gas-duct through an opéning directly below N
and opposite to such pendent plate, such open-
ing being provided with a valve operated by

regulating the air admittance, substantially as
and for the purpose set forth.

3. In a boiler-furnace, hollow grate-bars
having vents through their upper faces, and
being connected at their rear ends by pipes
w1th the dome of the boiler and at their front |
ends with a pipe for discharging the water of o
condensation, substanblelly as and for the par- |
pose set for th o,

4. In a boiler-furnace, the grate composed
in whole or part of hollow bars having vents
through their upper faces, and being connected
at their rear ends with the dome of the boiler |
by pipes passed around the boiler inside of the
furnace and at their front ends with a pipe for
discharging the water of condensation,substan-
tially as and for the purpose set forbh

In testimony whereof I affix my signature
in presence of two witnesses.
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- EVERETT R. HO’WARD

Witnesses: . | o | ~]
Wi, H. LOTZ | _
O1TT1T0 LUEBKERT. | - | vJ
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