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To all whom it may concern :

Be it known that I, Epwin REvYNOLDS, a
citizen of the United States, residing at Mil-
waukee, Wisconsin, have invented new and
nseful Tmprovements in Furnaces, of which
the following is a specitication.

My invention relates to steam-boiler and
other furnaces, its object being to improve their
construction with a view to the perfect com-
bustion of the fuel and the prevention of smoke.

To this end my invention consists in the
constructiou of a furnace with two fire-cham-
bers arranged to discharge their gaseous pro-
duets of combustion into a commoun combus-
tion-chamber, so that by alternate firing the
gases and smoke evolved from fresh charges
of coal fed to oue fire-chamber shall come into
contactand wingle with the more highly heated
gases issuing {rom the other fire- chamber,
whereby the average temperature of the com.
bined gases in the combustion-chamber may
be constantly maintained at or above that re-
quired for perfect combustion.

My invention consists, further, in the combi-
nation, with the two fire-chambers and their
common combustion-chamber, of one or more
air-heating flues provided with suitable con-
trolling devices arranged to discharge heated
air into the said combustion-chamber, there
to mingle with the gases to aid a complete com-
bustion. .

Itconsists, also, in the details of construction,

hereinafter more fully described, as a mode of
carrying the principles of my invention into
effect.
, My invention is illustrated in the accom-
panying drawings, showing preferred forms of
construction. In these Figure 1.is a longi-
tudinal sectional elevation of a cylindrical
steam-boiler and setting to which my inven-
tion is applied; Fig. 2, a plan section taken im-
mediately beneath the boiler through the fire-
chambers; Fig. 3, a cross-sectional elevation of
same, taken through the grates and fire-cham-
bers; and Tig. 4, a plan section, showing a
slightly-modified form of construction embody-
ing the same principles.

The parts referred to in the specification are
designated by letters of reference correspondl-
ing with those upon the drawings.

A desiguates a cylindrieal boiler, which is
set horizontally in brick-work in the ordinary
maunner, the setting being such asis commonly
employed for flue-boilers, excepting as to the

construction of that part situated forward of gs

the bridge-wall B, as hereinafter described.
In applying wy invention I construct the
forward part of the setting somewhat wider
than usual, in ordertointroduce two fire-places,
O’ C*—one at each side—provided with grate-
bars, with an intervening chamber, D, consti-
tuting the combustion or heating chamber and
part of the outlet to the stack., The fire-places
C" C* are of rectangular form, whose outside
and front inclosing walls are the side and front
walls, respectively, of the boiler-setting, and
whose inside and end walls are partitions ¢’ e,
built within the general inclosare of the boiler-
setting, flush up against the boiler-shell. The
chambers, opening to the front by ordinary
fire-doors, communicate with the central cham-
ber, D, preferably by one or more horizontal
rows of openings, d’ @2, arranged just below
the boiler through the brick partition-walls,
separating said fire-places from the interven-
ing chamber D. The fire-places G/ C? are-en-
tirely closed above by the boiler, so that the
only egress therefrom for the gaseous produets
of comibustion is through the apertures d into
the chamber D. The bridge is arranged suffi-
ciently in rear of the fire-places C to permit
the gases to expand lateraily to fill the entire
space between the side walls before reaching
it,in order that in passing over it the heat may
be uniformly distributed to the boiler-shell.
Where bituminous coals are used which pro-
duce a large amount of smoke I add to the
construction thus described a means of intro-
ducing heated air to the gases in the combus-
tion-chamber D. This consists of a pipe, E,
arranged centrally in the furnace from front
to rear, preferably on a line just below the
openings d. That portion of the pipe forward
of the bridge B in the combustion-chamber D
is provided with numerous perforations, as
shown, and at its rear end the bipe opens
through the furnace-wall to the outer air, and
is provided with a register or damper, e, con-
trolled from the front by a rod passing entirely
through the pipe and operated by a handle, F.
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It isintended by meanrs of the register to regu-
late the quantity of air admitted to the com-
bustion-chamber D, as occasion may require,
and the air drawn through the pipe by the
natural draft of the furnace is heated in its
passage by the pipe itself, which thus lies in
the path of the products of combustion to the
stack. ‘

The operation of the furnace is as follows:
The fuel is distributed in the fire-places C’ C?,
the fires being fed alternately, so that when
one fire is receiving fuel the otheris incandes-
cent and giving off its gases at a high temper-
ature. The products of combustion meet in
the central ¢chamber, D, in a divided state from
passing through the apertures d’ d*in the par-
tition-walls ¢/ ¢2, and as they become mingled
the surplus heat of the gases from the incan-
descent fire elevates the temperature of the
gases from the green fire,so that both are main-
tained at the temperature required for thorongh
combustion. The introduction of heated air
to these gases at the moment of their meeting
and wingling in the combustion-chamber is un-
der such conditions as facilitate their thorough
mingling, so that the gases, being elevated to
a proper temperature and thoroughly mingled
with therequired amountofoxygen, passthence
from the combustion-chamber in a state of per-
feet combustion. The addition of heated air
by the air-pipe E or otherwise may, however,
in some cases be dispensed with, as with some
fuels a sufficient excess of air will pass through
the grates and body of fuel to answer all pur-
poses; but with bituminous coals the air-pipe
is to be preferred.

I have shown in Tig. 4 a slightly modified
arrangement, in which the intervening cham-
ber D is dispensed with, or, rather, placed at
the rear, aud the fire-places separated Ly a
partition-wall; G,in common. Therear walls,
2, of the tire-places are in effect wing-walls
extending inwardly from the side walls of the
setting, leaving a common central throat be-
tween them, through which the products of
combustion from both fire-places pass.

I have shown the air-tube E extending from
the front directly throngh the common parti-
tion-wall G, having a controlling-register, ¢, in
front, and arranged to discharge air centrally
in the line of draft between the wing-walls ¢’
into the throat D/, which corresponds in effect
with the combustion-chamber D, first described.

Instead of the air-passage E’, arranged in
the central partition, G, as described, suitable
air-flues may be arranged in the side walls of
thefurnace, extending through the wing-walls,

" 50 as to discharge directly into the throat D,

6o

as indicated by dotted lines in the drawings.
There are other modifications which might
be made in the construction without depart-
ing from the spirit of my invention.
While for the purpose of convenient illus-

| tration I have shown my invention as applied
to the ordinary boiler with brick setting, it
may be applied with equal facility to fire-box
boilers. Thus, referring to Fig. 4 for illustra-
tion, and considering B to indicate the position
of the tube-sheet, the partition G and wing-
walls ¢® may be constructed as ¢ water-legs,”
giving the same general conformation to the
parts as shown. In this case the air-tabe B/
would of course be otherwise arranged than as
shown in the figure, or omitted, and other pro-
vision made for admitting heated air to the
gases at the point designated; or the wing-
walls ¢® might be so constructed, and the cen-
tral partition, G, built of brick-work or tiling
with air-passage E/, as shown, which arrange-
ment would perhaps be preferable, as I have
reference bere to the application of my inven-
tion to existing boilersin which radical changes
of constraction might be impracticable. In
constructing a boiler, however, originally for
this purpose, either form of my invention could
be embodied with facility.

I am aware that the smoke and gases from
a green fire have been carried to a clear-fire
chamber, mingled with heated air, and con-
sumed; but I am not aware that the products
of combustion from a green fire have ever be-
fore been mingled with the flames and gases
from a high fire in a mixing-chamber contain-
ing no grate or fuel, and burned without the
aid of a special fire in said chamber. I donot
therefore claim the intermediate fire-grate and
clear fire; but an intermediate mixing-cham-
ber in which the gases, smoke, and heated air
are mingled and consumed without a special
fire I believe to be new.

T am also aware that a hot-air pipe has been
arranged to deliver heated air to the smoke
and gases from the fire chamber or chambers
to cause the mingled elements to be completely
consumed.

Having deseribed my invention, I claim and
desire to secure by Letters Patent of the United
States— :

The combination, in a boiler-furnace, of two
independent fire-places, an intermediate cham-
ber in which the gases and products of com-
bustion are mingled and consumed without the
aid of a special fire in said chamber, an inde-
pendent bridge-wall, and a perforated pipe ex-
tending from the outsideof the farnace through
the smoke-arcli and bridge-wall and into the
mixing-chamber, as and for the purpose set
forth.

In testimony whereof I have hereunto set
my hand in the presence of two subscribing
witnesses.

EDWIN REYNOLDS,
Witnesses:

GEo. H. TUCKER, Jr.,
Wu. K. DOWNEY.
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