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- UNITED STATES

PaTeEnt OFFICE.

GEORGE B. FIELD, OF NEW YORK, N. Y.

FURNACE.

S2ECIFICATION forming part of Letters Patent No. 267,068, dated November 7, 1882,
Application filed February 11, 1882, (Model.)

To all whom it may concern:

Be it known that I, GEOrRGE B. FIELD, of
New York, in the county of New York and
State of New York, have invented certain new
and useful Improvewments in Farnaces; and 1
do-hereby declare the following to be a full,
clear, and exact description of the invention,
such as will enable others skilled in the art to
which it pertains to make and use the same.

My invention relates to an improvement in
furnaces designed to be used for heating steam-
hoilers or for other similar purposes, the
chief object of the invention being the con-
struction of a commingling-chamber wherein
the unconsumed carbon and the various gases
of combustion are oxygenated and burned.

A further objectof my invention is to provide
a device for limiting to the normal quantity the
flow of unconsumed carbon and gases into the
commingling-chamber, when such carbon and
gases are evolved in unusnal quantities in the
fuel-chamber by reason of a reduction of tem-
perature therein:

A further object of my invention is to pro-
vide means of heating atmospheric air and of
introducing it into the commingling-chamber.

A further object of my invention is the con-
straction of a furnace wherein the boiler is re-
lieved of those conflicting contractions and
expansions caused by unequally heating it,
and which result in molecular changes impair-
ing its strength. .

With these ends in view my invention con-
sists in certain details of construction and com-
binations of parts, as will be more fully herein-
after described, and pointed ont in the claims.

In the accompanying drawings, Figure 1 is
a view in vertical.longitudinal section of a fur-
nace constructed in accordance with my inven-
tion. Fig. 2 is a similar view taken through
one of the side walls of the commingling-
chamber. TFig. 3 is a view in perspective of
the commingling-chamber,and Fig.4is a view
of one of the auxiliary heating-flues.

A represents a furnace of any desired con-
struction, and provided with a boiler, B,
mounted in it in the usual manner. The front
wall, C, of the furnace is provided with doors
D for the introduetion of fuel, and with doors
13, leading into the ash-pit If.

The grate G may e of any approved form

of construetion, and capable of being shaken
or not. Its outer end rests upon a ledge se-
cared to the inner face of the wall G, while its
inner end is supported upon the edge of the
shelf H, which extends rearward to the verti-
cal wall I. The said wall Iis built of suitable
fire-clay tiles of high resistance, and arranged
to completely interrupt communication be-
tween the foel-chamber J and the combustion-
chamber K, save only through the aperture L,
which is formed in said wall at a point be-
low the boiler, and which is designed to per-
mit the passage of the gases of combustion

from the chamber J, when they are evolved, to &

the chamber K, where they are mingled with
air and completely consumed. Owing to the
intense heat to which the said wall is subjected,

it is necessarily of considerable thickness,and’

it is apparent that'if it were carried up to the
boiler without a diminution in thickness it
would cut off a portion or belt of the same,
both from the direct action of the heat derived
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from burning fuel in the fuel-chamber and

from the heat derived from the burning gas in
the combustion-chamber, the said belt being
beated Ly the heat of conduction derived from
the wall itself. It wou!d therefore follow that
those portions of the boiler located on each
side of the portion surrounded by the wall
would be heated to a far higher temperature

than such portion. The conflicting expansions,
and contractiolis due to snch unequal heating -

will canse molecular changes in the iron of
such character as to result in a rapid deterio-
ration of strength in the boiler. In order to
avoid this, T bevel the wall, as seen at M, so
that it is reduced to such thickness at the
point where it meets the boiler that the por-
tion thereof which is excluded from the direct
action of the heat derived from the combus-
tion of fuel and gas is so narrow that the heat
imparted to contignous portions of the boiler
is readily transmitted through it. In this
way the temperature of the boiler is equalized
and the boiler preserved. If desired, insteaid

of beveling or contracting the wall I, the boiler
may be encircled by a suitable iron ring, and
the wall built up to that. .

The shelf H, which is built of fire-brick, in-
closes an oven, N, into which atmospheric
air is introdiiced through the damper O, the
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said damper being adapted to regulate the
amount of air admitted into the oven. After
the air has been heated in the oven by the heat

of conduction and radiation derived from its-.

upper and side walls it ascends through the
flues P and escapes into the horizontal flues
Q, located in the side and end walls, R, of the
commingling-chamber 8. A portion of the
heated air rises into the auxiliary flues T
through independént air-flues or through pas-
sages offsetting from the flue P. The said flnes
T are Jocated in vertical position on appropri-
ate sides of the aperture L, which may be
said to constitute the throat of the furnace.
They are fermed with interior chambers, T,
which receive heated air from the oven,as de-
scribed, and with small air-perforations V,
which Iead from the chambers U to those sur-
faces of the flues. which face the aperture L.
If desired, the said surface may be provided
with corrugations to momentarily detain the
gases which flow through the aperture, and
thus effect a more thorough intermingling and
blending of the air issuing from the passages

V with the said gases.

The commingling-chamber S is located in
the combustion-chamber K of the furnace.
The drawings show it to be arranged longi-
tudinally with reference to the boiler; but it
may be arranged transversely or obliquely
with reference to the same. It is built pref-
erably. of fire-brick or. tiling; but any other
suitable material may be employed. It con-
sists of side and end walls, R, in which the
flues P are located, of the arch W, resting
upon the upper faces of the walls, and of the
columns X. Communication between the
spaces Y, inclosed by the walls R and the
said flues, is established by rows of perfora-
tions Z, which extend throughout the length
of the inner faces of each of the flues.

The walls' R, together with the arch W, are

supported by columns X, of open brick-work;

but, if desired, the said columns may be made
without openings, or they may be entirely dis-
pensed with and substituted by a perforated
wall of masonry, or by a series of arches;

‘but whatever form of constraction may be

adopted the openings formed in the structure
designed to support the walls R and their con-
necting-arch will constitute issues for the pro-
ducts of combustion and for the burning gases
if they are not completely consumed within
the commingling-chamber. When the doors
of the furnace are opened a rush of cold air
into the fuel-chamber is oceasioned, which ef-

‘fects the reduction of the temperature therein

below that point at which the disengaged car-
bon or smoke is burned, and in consequence
thereof a greater quantity of smoke is evolved
than the commingling-chamber is capable of
consuming, and it the flow thereinto is not
limited for thetime being to the nermal quan-
tity thefurnace will smoke. In order toavoid
this, the aperture Liis provided with a damper,
A, adapted to be operated by the rod B,
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which projects through the front wall of the
farnace. - The damper may be formed of a slat
of soapstone or of a tile of fire-clay, or yet of
any material eapable of withstanding the ac-
tion of the heat present at.this point. - In the
drawings the damper is shown as being piv-
oted to the bottom of the aperture I, in which
it is elevated by the rod B’; but it is obvious
that different arrangements may be. devised
for seeuring it in position and for operating it.
It will be observed that the damper does not,
when elevated, completely close the aperture
L, but that space is left between it and the top
of the aperture, for it isintended that as much
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smoke shall be. admitted into the commin-

gling-chamber ascan be completely consumed
there.

For the purpose of maintaininga practiecally,
even temperature within the furnace, notwith-
standing fluctuations in the amount of the Lieat
generated, structures ¢, of fire-brick, are em-
ployed, the said structures being located on
the shelf H, on each side of the aperture L, in
the wall I. Inasmuch as they are in direct
contact with the flames which spring from the
fuel near them, and with the hot gases of con-
bustion, they will absorb great quantities of
heat, which will be radiated from them and dif-
fused through the furnace when the tempera-
ture thereof is lowered. Similar structures or
piles of brick may also be disposed at conven-
ient pointsin the combustion-chamber. These
structures are particularly valuable in sustain-
ing the gases of combustion at that tempera-
tare at which they burn.

Referring again to the shelf H, it may be
observed that its depth or width will depend
in great measure upon the character of the
boiler employed, upon the normal pressure of
steam to be maintained, and upon various
structural characters of the furnace. Ordi-
narily, however, the best results are obtained
from a broad shelf, forany increasein its width
prolongs the calorie-current, which the draft of
the furnace carries rearward, and which may
be said to consist of burning bydroearbons and
the other gases evolved by combustion which
burn with the fuel-chamber, and also those
gases evolved which do not burn until mingled
with the oxygen of the air. Itis well known
that the greatest heating effect of fuel is de-
rived from this caloric-current, and therefore
any prolongation of it will increase the per-
centage of heat from a given amount of fuel.
The upper face of the said shelf is provided
with a recess, I/, which is designed to give
additional room between the boiler and the
shelf, and virtnally enlarge the aperture L.
The recess B also offers a suitable shelter for
the damper A’. A grating, T/, set up in the

forward end of the recess is designed to pre-
vent the fuel from entering it.

Having described my improved furnace in
detail, I will now briefly set forth its method
of operation. .

Tuelisintroduced into the fuel-chamber and
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ignited. Theburningcarbonand gasesevolved,
together with those gases evolved which will
not burn until after oxygenation, are carried
rearward by the draft of the furnace and pro-
longed by the shelf H.. When the current
reaches the aperture L it will be wmixed with
heated atmospheric air, which is forced in jets
through the perforations in the flues T'; but
the gases contained in the current will not be
completely oxygenated until they reach the
commingling-chamber S, where they receive
additional supplies of air from the flues R. In
the chamber the gases ignite and burn with
the evolution of intense heat, the products of
combustion being forced downward and out of
the issues in the structure by which the com-
mingling-chamberis supported. Generally the
gases will be completely consumed in the com-
mingling-chamber; but if theinflow of gas from
the aperture L forces the oxygenated gases
out of the chamber before they are consumed,
their combustion will be completed in the com-
bustion-chamber,

It is apparent that in conforming my device
to the varying demands of circumstances,as I
design to apply my improvements to furnaces
already Duilt, it will be necessary to make
some changes and alterations, which, while not
deviating from the principle on which the im-
provements are based, will cause some devia-
tions from the furnace illustrated in the draw-
ings. I would therefore have it understood
that I do not limit myself to the exact con-
struction shown and described, but hold my-
self at liberty to make such slight changes and
alterations as fairly fall within the spirit of
my .invention.

Having fully described myinvention, what I
¢laim as new, and desire to secure by Letters
Patent, is—

1. The combination, with a commingling-
chamber having closed side and rear walls
supporting an imperforate arch or top, said
walls being provided with flues adapted to in-

‘troduce atmospherie air into the open space

inclosed by them, of a structure, provided with
issues, to support said chamberin an elevated
position, and forming an open space below it,
substauntially as set forth.

2. The combination, with a fuel and a com-
bustion chamber, of a walllocated between said
chambers and having an aperture formed in it,
a commingling-chamber located in the com-
bustion-chamber, having closed side and rear
walls supporting an imperforate top or arch,
and provided with flues adapted to introduce
atmospheric air into the space inclosed by said
walls, and a structure, provided with issues, to
support the commingling-chamber in an ele-
vated position in the combustion-chamber,one
end of said chamber being open to admit the
caloric-current, substantially as set forth,

3. The combination, with afuel-chamberand
a combustion-chamber, of ‘a wall located be-
tween said chambers and having an aperture
formed in it, flues located in said apérture, a

closed oven located within the fuel-chamber,
arranged to prolong the caloric-current, and
having communication with the outer air, and
passages leading from the oven to the flues
aforesaid, substantially as set forth.

4. Thecombination, with a fuel-chamber and
a combustion-chamber, of a wall located be-
tween said chambers and provided with an
aperture, of acommingling chamber, located in
the combustion-chamber, having closed side
and rear walls supporting an imperforate top,
and provided with flues to introduce atmos-
pheric airinto the space inclosed by said walls,
a closed oven located in the fuel-chamber and
communicating with the outer air, and pas-
sages leading from said oven to the flues in
the commingling-chamber, sabstantially as set
forth.

5. Thecombination, with a fuel-chamber and
a combustion-chamber, of a vertical wall lo-
cated between said chambers and having an
aperture formed in it, and a damper having
its lower end pivotally secured to said wall,
and adapted, when elevated, to partially close
the aperture therein, substauntially as set forth.

6. Thecombination, with a fuel-chamber and
a combustion-chamber, of a vertical wall lo-
cated between said chambersand provided with
an aperture, and a damper having its lower
end pivotally secured to said wall,and adapted,
when elevated, to partially close the aperture
in the wall, leaving a narrow space between
the upper end of the damper, and provided
with a recess to receive the damper when de-
pressed, substantially as set forth.-

7. In a furnace,the combination, with a fuel-
chamber, of a shelf located in the rear end of
said chamber, and arranged to prolong the
calorie-current, said shelf being provided with
a recess to give additional roomn between the
boiler and the shelf.

8. In a furnace,the combination, witha fuel-
chamber, of a shelf located in the rear end of
said ckamber and arranged to prolong the
caloric-current, said shelf being provided with
a recess to give additional room between the
boiler and the shelf, and a grate located in the
forward end of said recess.

9. Inafurnace, the combination, with a fuel
and a combustion chamber, of a wall located
between said chambers, and provided with an
aperture, flues located in said aperture, a com-
mingling-chamber located in the combustion-
chamber,and a shelf located in the fuel-cham-
ber, and inclosing an oven provided with Hues
arranged to convey heated air to the flues lo-

cated iu the aperture aforesaid and to the flues
of the commingling-chamber.

In testimony whereof I have sxgned this

specification in the presence of twosnbseribing,

witnesses.
GEORGE B. FIELD.
Witnesses:

JoHN FARRELL,
C. E. Brown.
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