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To all whom it may concern:

Be it known that I, CHRISTIAN
Trumbull and State
invented a new and Tmproved

of Niles, in the county of
of Ohio, have.

B. HUGHES,

Furnace, of which the following is a full,

clear, and exact deseription.

The object of the invention is to providea
pew and improved furnace whieh is simple

and durable in construction,

very effective inr

1o operation, insures complete combustion, and
“materially reduces the necessary amount of
fuel for getting up steam or producing heat

for any other purposes.

The invention consistsof eertain parts and
15 details and combinations of the same, as will

be  hercinafter
pointed out in the elaims.

fully deseribed, and then

Reference is to behad to the accompanying

drawings, forming a part

of this specification,

20 in whieh similar letters of reference indicate

provement on the line « z of

"correspondin’g'pa;rts‘in‘*ail the figures: |
Figure 1is a sectional plan

view of theim-

ig. 2. Fig.2is

‘a sectional side elevation of the same on the

25 line x x of Fig. 1. Fig.3

is a transverse sec-

tion of the same on the liney y of Fig. 2, and

Fig.tisa perspective view
zles.

of one of the noz-

The improved furnace is built of brick or

- 30 other snitable material and is provided with

the fire-box A, containing th

which is arranged the usual ash-pit C.
of the fire-box A is arranged

the front end

o grate B, below

the usnal fuel-inlet door D, and at the rear of

5 the said fire-box is the usual bridge-wall E,

pelow the boiler I, of suitable construction.

In the side walls of

channels G and G, opening

‘40

2, the inlet-openings being

the fire-box, as plainly shown in

the fire-box A are ar-
ranged longitudinally-extendiug chambersor
at their ends into

Figs. 1 and
above the grate

B and in that part of the fire-box in which

the combustion takes place.
wall of the fire-box Aare arranged thenozzles:
45 I and H’, adapted to discharge

_In the front

superheated

steam obliquely in the fire-box above the grate

13 and about in line with the

4
.

so upper end of the bridge-wall

s A similar set of discharge-nozzies:
arranged in the rear of the flre- '

chambers G and
yzzles I I’ 18

and in line with

the rear openings of the channels G and G,

the said nozzles discharging

obliquely across

 steam. A vaive J7, held in
servestoregulate tha amonnt of superheated
-steam passing to the

. thé rear end of the ﬁée-boz(into' the rear open-

ings of the gaid channels. In that part of
the wall extending between the channels and
the fire-box are arranged air pipes of duets
K and K’, leading from the ash- pit into
the said channels, 80 as to supply the latter
with heated fresh air. The nozzles H,H’, I,
and I’ are connected by suitable pipes with
a pipe J, connected with the steam-dome of
the boiler, so as.to supply the said nozzles
with the necessary amount of superheated
the said pipe J,

said nozzles. The-Tioz-
zles H; H’, 1, and I’ are preferably provided
with a single row of perforations, as illus-
trated in Fig. 4,80 that the discharge of steam
¢an be more readily directed in the desired
direction. ' .
The operation isas follows: When the fuel

"'on“t‘he*graﬁe—Bf‘is-'burning and the:operator

opens the valve J’, then jets of steam pass
through the sets of nozzles HH' and 1 T over
the burning fuel, the jets from the front roz-
ses H and H’ driving the burning gases,

smoke, &6, rearwardly, while the jets of steam

from the nozzles I I’ ‘foree the smoke, gases,
&c., into the rear openings of the channels &
and G', so that the said gases are moved in
the said chambers or channels and mixed
with the hot air from the pipes Kand K’,the
mixture again entering the front end of the
fire-box to be burned over the pburning fuel.
The smoke and gases nob consumed at the re-
turn into the fire-box are again taken up by
the jets of steam issuing through the nozzles
I and I, to be again driven throngh the chan-
nels G and G' to the front end of the cham-
ber to be forced over the burning fuel by the
jets from the nozzles H and H’. - Thus it will
be seen that by this continuous operation a
complete combustion of -all the gases is in-
sured. - : ‘

Having thus fully deseribed
T claim as new and desire to
ters Patent—

1. In a farnace, the’ combination, with a
fire-box provided with chambers connected
at their ends with the froht and rear ends of
the sides of the combustion-chamber in front
of the bridge-wall, of sets of nozzles adapted
to discharge laterally th rough the said walls

my invention,
secure by Let-
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steam in the combustion-chamber to force
the gases into the rear end of the said cham-
bers, through the latter, and out at the front
ends to return the gases into the front end
of the combustion-chamber, substaniially as
shown and described. ’

2. A furnace comprising a fire-box having
aceombustion-chamber and side gas chambers
or channels extending longitudinally in the
side walls of the fire-box, the ends of each
chamber discharging laterally through the
said walls into the front and rear ends of the
combustion-chamber in front of the bridge-
wall, substantially as shown and described.

3. A furnace comprising a fire-box having
a ecombustion-cliamber and side gas chambers
or channels extending longitndinally in the
side walls of the fire-box, the ends of each
chamber discharging laterally through the
said walls into the frontand rear ends of the
eombustion - chamber
wall, and a set of converging nozzles arranged
todischarge jets of steam into and diagonally
across the front end of the said combustion-
chamber in close proximity to the front ends
of the said side gas-chambers to create s draft

~ therein, substantially as shown and deseribed.
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4. A furnace comprising a fire-box having
a combustion-chamber and side gas chambers
or channels extending longitudinally in the
side walls of the fire - bozx, the ends of each
chamber discharging laterally through the
said walls into the front and rear ends of the
combustion - chamber in front of the bridge-
wall, and a set of nozzles arranged in the rear
end of the combustion-chamber and adapted
to-discharge jets of steam into the rear ends
of the said side gas-chambers,
as shown and described.

5. A furnace comprising a fire-box having

in front of the bridge-

substantially |-

469,684

-8 combustion-chamber and side gas chambers
or channels extending
side walls of the fire- box, the ends of each
chamber discharging laterally through the
said walls into the front and rear ends of the
combustion - chamber in front of the bridge-
wall, 3 set of converging nozzles arranged to
discharge jets of steam into ang diagonally

“across the front end of the said combustion-

chamber in close proximity to the front ends
of the said side gas-chambers to create a draft
therein, and a second set of nozzles diverging
arranged in the rear of the end of the com.
bustion-chamber and arranged to discharge
jets of steam into the rear ends of the said
side gas-chambers, substantially as shown and
described. i
6. A furnace comprising a fire-box having
acombustion-chamber and side gas chambers
or chaunels extending longitudinally in the
side walls of the fire - box, the ends of each
chamber discharging laterally through the
said walls into the front and rear ends of the
combustion-chamber, a set of converging noz-

-zles arranged to discharge jets of steam into

and diagonally across the front end of the said
combustion - chamber in close proximity to
the front ends of the said side gas-chambers
to create a'draft therein, a second set of noz-
zles arranged in the rear of the end of the
combustion - chamber and arranged to dis-
charge jets of steam into thie rear ends of the
said side gas-chambers, and air-supply pipes
or ducts discharging into the said side gas-
chambers, substantially as shown and de-

seribed.
CHRISTIAN B. HUGHES.
Witnesses: . -
- ISIAH JENKINS,
JAMES B. CAMPBELL.
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