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IMPROVEMENT IN SMOKE-BURNING FURNACES.

Specification forming paft of Letters Patent No. 143._.004, dated September 23,1873 applidatien filed
- August 18, 1873,

—

To all whom vt may concern:

Be it known that I, SAMUEL A. FORD, of
the city of Chicago, in the county of Cook
and State of Illinois, have invented a new
and useful Improvement in Smoke-Burning
Furnaces, ot which the following is a specifi-
cation: |

My invention is especially adapted for use
in connection with steam-boilers and heating-
furnaces; but I shall more particularly de-
scribe 11:s application to steam-boilers, 1t being
observed that in the case of heating-furnaces
the top wall of the furnace corresponds to the
bottom of the boiler, as herein referred to.

The objeect of my invention is to provide a
cheap and effective method of promoting the
combustion of volatile hydroecarbon and other
gases, which, in passing off as smoke, occa-
sions great loss of heat and consequent waste
of fuel. To accomplish this purpose 1 con-
struct, in the following manner, chambers for
heating and distributing air and intimately
mingling the same with the gases at the point
where the highest temperature, and hence
agreatest expansion, is usually obtained. The
space 1mmed1ately in the rear of the bridge-
wall in general use 1s bricked up as far as may
be required or desirable, for the purpose of
construeting within this brick-work, or when
the space is limited in part within 1t and in
part within the bridge-wall, an air- ch&mber
of sufficient capacity, the qlze of the same be-
ing in all cases govemed by the size of the
boiler, and the quantity of coal to be con-
sumed per hour. The top of this brick-work
is either on a line with the top of the bridge-
wall, or,in some cases, dropped a little below
it. At a convenient distance in the rear of
this air-chamber a similar but usually smaller
air-chamber is constructed, parallel with the
same, and connected therewith by means of
pipes, or, when the same is more convenient,
by means of continuous brick- work, h&wng
flues constructed within it, the air in its pas-
sage through these pipes or flues being heated
tothe desn‘ed temperature. Immedmtelv under
and dependent from the bottom of the boiler,
and over the bridge-wall and air-chamber first
mentioned, there is also constructed, by means
of a hollow arch or hollow arches, anothel alr-
chamber, connected with the one beneath 1t,

| and first described, by means of passages or

spaces at the ends of the arch or arches.  This
upper air-chamber is deflected, so as to make

the space between the top of the arch or arches

and the bottom of the boiler at the rear end
of the chamber larger than at the front. These
alr-chambers may be constructed of any ma-
terial capable of resisting a high temperature.
A small jet of steam is taken, by means of a
suitable pipe, from the dome of the boiler, and
may be introduced into either of the two lower
air-chambers ; but the mode of using the same
which I have shown in the drawing formm o A
part of this specification I have found the
most effective, for, hy means of openings in
the steam-pipe opposite each pipe or passage
connecting the rear air-chamber with the one
in front of if, the supply of air is readily con-
trolled, and thereby also any defect in the
draft is entirely obviated. Iu situations where
the natural draft is very strong, the steam-jet
may be dispensed with. :

In the accompanying drawings, Kigure 1 is
a perspective view, one side of the furnace-wall
being removed to show the grate, fire-box,
bridge-wall,and air-chambe:s. Fig.21sa side
elevation with furnace-wall removed. Iig. 3
is a transverse vertical section on line K K of
Figs. 1 and 2. Fig. 4 1s a vertical longitudi-
nal section on line L. L. of Kig. 3.

A represents an ordinary boiler; B, the fire-
box; C, the bridge-wall; D, E, and H the air-
chambers, G, the pl[)@b or passage.:, counect
ing the two lower air-chambers together, and
for heating the air; I T I, small orifices for
minutely distributing the air; I If, a narrow
opening lengthwise of the air-chambers Ii and
D, for a similar purpose; and O O O, smail
Opemnﬁ's through the upper wall of D and
lower wall of E, for the same purpose. J 18

1the steam-pipe.

The operation of my invention is as follows::
The fire having been builtin the fire-box B in
the ordinary manner, the air-chambers and
their connections are soon sufficiently heated
to employ them for the purpose had in view
with effect. Air is then admitted in any de-
sired quantity through the walls of the boiler
setting into the air-chamber H, the air being,
daring its passage through this chamber and
through the pipes G, or corresponding fiues,
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constructed in brick-work, and into the air-
chamber D, heated to the same temperature
as the gases, and is mingled with the gases by

- passing out through the openings I I and the |

small orifices I I and O O O. ‘

The openings F F and orifices O O O are con-
structed on an angle, as shown in the draw-
ings, for the purpose of bringing the currents
of air from the upper chamber E and the lower
chamber D together at a common center-line
within a reasonable space, thereby effecting a
perfect or nearly perfect commingling ot the
air and the gases, and hence producing a more
perfect combustion. | o

The number and size of the orifices I I I and

1 O O O are increased or diminished, according
to the size of the boiler and the amount of coal
~consumed. .
What I claim, and desire to secure by Let-
ters Patent, i1s— , '
The combination of the air-chambers D, I,
' and H, the discharge-openings F I¥, I I, and

| ranged, and operating in the manner and for
the purpose set forth.
| | SAMUEL A. FORD.

| YWitnesses:
- JoHN F, COLLINS,
J. G. KING.

O O, and the steam-pipe J, constructed, ar- -
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