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. “Heat of Furnaces ef whleh the fellewm

. specification.

10

20

-:;ff'f-the manner and by the means hereinafter de-:
" 30 scribed and claimed, and 1]1ustrated 1n the ae
SR eomnanymg draw1n0's, in which—

o view of a reverheratery furnace embodying
Iy invention;
35
. heated and conducted around or upon the va-
.. por-burner, and Fig.
... -sectional view taken on the line x 2 of Fig. 1. |

40

-e;naces in which ore, ‘metal, or other material to
v betreated is epread apon a, hearth and exposed.
... to the action ef a ﬂa,me whleh 1nssee over a
',brldge wall, Sl

5--waste heat from the furnace to heat air, which
1is conducted to the rear of the furnace and de--
- livered into the furnace-chamber and around !
. orupon a hydrocarbon-burner, for the purpose.
. of supplying ample air in a- heated condition
. 20 to sapport combustion of the ‘vapor-gas issu-
ing from the burner the ﬂame frmn the burner |

--hearth whereby a ﬂmme 01 ﬂreat mtenswy is
provlded and the furnace can be worked with-
out coal or similar fuel, while the cost of flame-
o produeing materlal 1s materlally redueed ever
. coalor like fael. ' . -

.....

SPEGIFICATION formmg part of Letters Patent No 278 496 da,ted Ma,y 29 1883

Appheetmn ﬁled Fehrue.n 2[ 1883

(Ne meﬂe] }

To al& whom et man J concm n: o
‘Be it’ known that I, WILLIAM HENRY
BROOKS, a, citizen of the Umted Stetes, resid-

- ing at New York, in fhe county and State of émtus for heating the air which is to be sup-
5 New York, have mvented new and useful Im- |

?:;';'[pmvements in' Means for Utilizing the Waste

by

IS‘%‘

This inv rention re]ates to that elass of fm-

‘The object. of my 1nvent10n is: “to utlhze the |

i

‘The object of m_y mventmn I aeeompheh in

Figure 1 is a'longitudinal vertical sectlonal',

Fig. 2, a detached perspective
view of the tubes ier receiving the air to be

3 is a transverse broken

- The reverberatory furnace may be construct-

&hemth 3, afmnt ver-.

‘a pipe, 15, which is for the purpose of con-
-neetmg w1th some air-forcing machine—such
‘as a blow-fan—whereby air under pressure. =
will be delivered to the said rear box and

| caused to traverse through the air- heatmg -
tabesinto the front box,12, which latter is pro-
| vided with a pipe, 16, eztendmg through the
Drick wall of the furudce into the lower pou-

| the bmlel tor ruenmn_ an eugme to %tuate'

machmely |
Within the elmmbm D13 armnged the appa

plied around or upon the hydrocarbon-burner,

-and 1t consist of two rectilinear hollow bexes e
11 and 12, the former being placed agajnstior - |
| near the rear side of the latter, and to the box

11'is secured one end of a ﬂerles of tubes, 13,
“whieh are arranged parallel to each other, and L
‘bent, as at 14, to-extend back to the box 12, oo
with which thlb end of the series of tubes is =

secured.” The rear box, 11, is provided with

tion of the furnace- chamberl in such manner -
that. the beated air under plessure will risein

said chamberand be impelled over the bridge- 75' -
‘wall 2, on which the hydrocarbon-burner 17 is

leedted thereby furpishing a large volume of

| highly- heated air to support .the combustion
of the vapor-gas which is supplied to the -
This burner connects by a pipe, 13, Se o

burner.
with a hvdreeaxben -vapor-generating appara.

material-——such as fire. brleL-—bullt vertically

on the top of the bridge-wall, and joined to 85‘_;; -

the ‘top wall, 6, of the furnace, the object of

55

60 o

70 Co )

-| tus, and is located in rear of a series of alter- "
.nate];,:r arranged pillars, 19, of some- refractory .

such pillars bemg to intercept and laterally -

deﬂeeb the flame issuing from the burner and

cause it to spread so asto pass downwardly -

1 upon the material on the hearth in an ex-
-*ed agusual, with erear furnace-chamber,num."
'-;j_ber 1, a brld ge-wall, 2
“tical ﬂue 4,and an enlerged ehamber, 5,above.
‘the top Wdll 6, whlch 18 located over the heerth

The waste heat and flame

highly heated, as well as the air - contained

from the turnace-heater to accomplish this im-
‘The boxes 11 and 12 consti-

oA stack or chlmney, thus producmg steam in tute air- recewmﬂ chambers, end ‘with the

go -

‘tended stream of a width approximately that ~ = = -
of the furnace. S
of the burner pass through the throat 8 into .~ -
the vertical flue 4, and strike the arch or wall
| '. ‘at the top thereof, which directs the heat and
.45 the waste heet and ﬂame dewnward to the
.- throat 8, which leads to the front vertical flue,
o4, In the example shown a steam-boiler, 9, is
. located over the waste-heat-receiving ehamber
-+ byin such manner that the waste heatis caused
f--te pass through the flues 10 and out threugh pertaut office.

95
flame horlzontallv in a rearward direction be- _ o
tween and around the tubes 13, whlch arethus

| therein, thereby utilizing the waste predncte;i' o
100G .
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tubes, are supported horizontally in the cham-
ber 5 by any suitable contrivance—such, for
example, as a plate, 20, connected with the
furnace-walls. - | |
¢ Inpractice either of theair-receivingcham-
bers can be connected with the air-forcing
machine, the other chamber being of course
placed in -communication with the furnace-
~chamber. | o |
The construction of hydrocarbon - burner
may vary and any well.known one used; but
I prefer to employ that here illustrated,which
is constructed in accordance with the inven-
tion forming the subject-matter of my applica- |
tion for Letters Patent filed January, 1883, in
which the burner is composed of an oblong
casing having a perforated side wall and a
line of perforations along its top and bottom
walls, and a vapor or gas supply pipe extend-
ing into the casing and terminating at or near
the center thereof in lateral branches, so that
the vapor or gas is uniformly distributed in
the casing and burned at the perforations in
the latter. The air from the air-heating ap-
25 paratus, being impelled by an air-forcing ma-
chine, is delivered to the furnace-chamber un-
~ der pressure, and hence in passing around
the burneér it strikes the burning gas with
force and drives it against the refractory pil-
lars, creating a strong current, and delivering
a streaming flame of great intensity upon the
material on the hearth. - |
I do not confine myself to the location of the
burner on the bridge-wall, as it could be oth-
erwise arranged and supported adjacent to
such bridge-wall. | |
- T am aware that it is not new to utilize the
waste heat in a metallurgic furnace for heat-
ing air forced through a series of pipes lo-
cated at one end of the furnace in the path of
the waste heat and connected with the com-
bustion-chamber of the furnace, to supply the
same with heated air under pressure and ef-
~ fect complete combustion of the gases. Such,
45 therefore, I do not broadly claim. o
Having thus desceribed my mvention, what
I claim is—- - S
- 1. The combination of a furnace having a
rear furnace-chamber, a hearth, a front fiue,
so and a waste-heat-receiving chamber located |

10
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| ESSES,

over the top wall of the furnace and having its

front end in' direct communication with the
front furnace-flue, with the two air-receiving
chambers located in the rear part of the waste-
heat-receiving chamber, the air-heating tubes
each having its ends connected, respectively,
with the two air-receiving chambers, a pipe

55

connecting one of said chambers with the rear

| furnace-chamber, and a pipe for connecting

the other of said chambers with air-forcing

| mechanism, substantially as described. .
2. The combination of a furnace having a’
reatr furnace-chamber, a bridge-wall, a hearth,

a front flue, and a waste-heat-receiving cham-
ber located over the top wall of the furnace
and having its front end in direct communica-
tion with the front furnace-fiue, with the two

6o

air-receiving chambers located in the rear part .
of the waste-heat-receiving chamber, the air-

heating tubes each having its ends connected,
respectively, with the two air-receiving cham-

| bers, a pipe connecting one of said chambers

70

with the rear furnace-chamber, a pipe for con-

necting the other of said chambers with aitr-
forcing mechanism, and a hydrocarbon-vapor

‘burner located upon or adjacent to the bridge-
wall of the furnace, whereby a blast of air from

the air - heating tubes is delivered upon or

75

around tlie burner, substantially as described. -

3. The combination of the furnace having

the rear furnace-chamber, a bridge-wall, the

alternating refractory pillars built from the
top of the bridge-wall to the top wall of the
furnace, the waste-heat-receiving chamber, the
air-heating apparatus therein, two pipes, one
connecting the air-heating apparatus with the
rear furnace-chamber and the other for con-

necting with an air-forcing mechanism, and a

hydrocarbon-vapor burnerlocated horizontally
at the top of the bridge-wall in rear of the al-
ternating refractory pillars, substantially as
described. | |

80
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In testimony whereof L have hereunto set my |

hand in the presence of two subseribing wit-

WILLIAM H. BROOKS.

- Witnesses: |
J. A. RUTHERFORD,
A. H. NORRIS. *
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