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To all whony ié may concermn:

Beit known that I, EDwARrD G. HEWITT, a
citizen of the United States, residing at Brook-
Iyn, in the county of Kings and State of New
York, have invented certain new and useful
Improvements in Furnaces, of which the fol-
lowing is a specification, reference being had
to the drawings accompanying and forming a
part of the same.

My invention is an improvement in appli-
ances for introducing heated air into furnaces
abovethe fire or coals, in order to effect a more
perfect combustion of the gases and solid par-
ticles which would otherwise pass off incom-
pletely consumed through the Iack of a suf-
ficient supply of oxygen.

The objects of my invention are to produce
not only a cheap and yet effective means for
accomplishing this, but also one that may be
directly applied to any existing furnace of or-
dinary construction without modification in
any essential particulars of the latter. ‘

In carrying out my invention I apply to the
interior of the furnace above the grate and
around the sides or walls of the furnace a tier
of fire- bricks constructed or applied to the
walls in such a way as to leave air-passage be-
tween the furnaee-wall and the bricks. Upon
these bricks T then build another tier of
bricks or their hereinafter-deseribed equiva-
lents, formed or applied in such manner as to
continue the air - passages for some distance
above the lower tier, and to afford outlets for
theair through narrow slotsorslits. Thelower
tier of fire-brick extends somewhat above the
fire or bed of coals, so that the air which passes
up behind or through the bricks enters the
flame well up above the coal, while the fire
does not clog up nor fall through the slots or
narrow air - passages. This is the general
principle of the construction of the devices
forming the subject of my invention.

In other respeets the invention involves
certain novel features in the construction and
composition of the described devices, which
are these: The bricks of the lower tier are of
the refractory material commonly employed
for fire - brick. I prefer to mold them, how-

ever, with flanges that extend from the lower
edge nearly to the upper edge, and which rest
against the furnace-walls when the bricks are

in place. By this means the bricks may be
made comparatively thin without impairing
their strength, so that the air behind them is
more perfectly heated and a better and larger
air-space is formed. The upper tier may be
made of molded fire brick, but as it is not in
direet contact with the coals it is not neces-
sarily made of such refractory material. I
therefore secure greater cheapness and dura-
bility by using, instead of fire-brick, cast-iron
plates, and these I make with flanges that ex-
tend outward into the furnace, and along the
lower edge is also a flange or equivalent by
which they are more securely held upon the
fire - bricks. The upper edges of the flanges
and plates are beveled off and rest against the
farnace-wall. This arrangement in its pre-
ferred form is illustrated in the accompanying
drawings.

Figure 1 is a sectional view of a furnace {o
whieh my invention is applied. Tig. 2 is a
partial section of the same on line @  of Iig.
1. Fig. 3 is asimilar section in line y v of
Fig.1. TFig.41s a perspective view of a modi-
fication.

A designates any kind of furnace, of which
B B are the grate-bars. Immediately above
these bars and along the furnaee-wall are laid
the flanged briecks C C. As I have before
stated, these may be of any conformation that
affords free passage for the air up through
them, and it is obviousthat they may be mold-
ed in vertical or horizontal sections without
at all departing from the invention.

In the present case the bricks consist of the
slabs C Cwith flanges D, that extend from the
bottom nearly to the top of the briek, and
they are placed with these flanges against the
furnace-wall. The upper tier of iron plates,
E, are laid with their lower edges resting
on the tops of the fire-bricks C, and their up-
per edges resting against the furnace-wall.
They are placed a liftle distance apart, where-
by the long narrow slots or openings I' are
formed. 1 prefer to make these plates with
lower flanges or lugs, G, that abut against the
inner faces of the fire-bricks and hold both
bricks and plates in position. I also make
them with side flanges, H, for the purpose
hereinafter described. If this applianceisto
be used in a circular furnace, the bricks and
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plates should be slightly rounded to conform
to the shape of the same. Inasguare or rect-

angular furnace the corners are built up with’

thebricks deseribed, and any convenient form
of angle-plateisused. Thedevice may beused
entirely around the furnace or only ou two or
three sides. )

The operation or effect of this combination
is as follows: When the fire is started, two
causes operate to draw up the air from below
thegrateintothespace inthe farnaceabovethe
fire—the natural draft intheflues and the ex-
pansion of the air behind the bricks and plates
by the heat of the fire, The heat to which
these are exposed raises the air that passes
behind them to & very high temperature. This
is the better cffected by employing the flanges
I, between which the airpasses ina thinfilm.
The air issues then into the flame not in jets,

‘as would be the case if small perforations only

were made in the plates, but in thin and ex-
tended films, by which means a much more
perfect eommingling of the oxygen with the
flaming gases is effected and a more perfect
combusiion obtained.

Iam well aware that a great variety of
means have heretofore been employed for in-
troducing heated air into a farnace above the
grate, and I do not claim this, broadly. The
device which I have invented and described
herein offers, however, these several advan-
tages. It is extremely simple and easily ap-
plied to any kind of furnace. It furnishes a
plentiful supply of hot air by natural draft

> alone, and without requiring any complicated
and elaborate means for heating the air and

foreing it into the furnace. These and other

advantages are due to the novel features in

the construction whick Thave above described.
What T claim is—

1. The combination, with a farnace, ofalin-

ing provided with or forming air-passages ex-
tending from the ash-pit and openinginto the
farnace above the fire, the said lining being
built up upon the grate-bars of a number of
sections of a refractory material,and provided
with Jong narrow openings for the entrance of
air into the flame, as set forth.

2. The combination, in a furnace,of a tier of
fire-bricks lajid above the grate-bars and
formed or applied so as to form air-passages,
and a tier or series of cast-iron plateslaid upon
the bricks, the two tiers or series of bricks and
plates forming a lining for the furnace, the up-
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per portion of which is formed or provided
with openings or outlets for the heated air to
issue into the flame, as set forth.

3. The combination, in a furnace,of a tier of
fire-bricks laid above the grate-bars and
formed or applied so as to form air-passages,
and a tier or series of refractory plates laid
upon the bricks and with their upper edges
resting against the furnace - wall, the said
plates being placed at short distances apart,
80 as to leave long mnarrow outlets for the
heated air to issue into the flame, as set forth.

4. Thecombination, in a furnace,of a tier or
series of fire-bricks laid above the grate-bars
and formed or applied so as to leave air-pas-
sages, and a tier or series of cast-iron plates
Iaid upon the fire-bricks with their upper
edges against the furnace-wall and at short
distances apart, so as to leave long narrow
outlets for the heated air to issue into the
flame, as set {orth.

5. In a furnace, the combination of a tier of
flanged fire-bricks laid above the grate-bars
with their flanges against the furnace-wall, so
as to form air-passages behind the bricks, and
a series of iron plates laid above-the bricks
with their upper edges against the furnace-
wall, and provided with outlets for the air to
issue from the passage into the flame, as set
forth. ‘

6. In a furnace, the combination of a series
ortierof flanged fire brick laid upon the grate-
bars with their flanges-against the furnace-
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wall, and a series of flanged iron plates above

the fire-bricks, their upper edge beveled and
resting against the furnace-wall, the plates be-
ing placed at short distances apart, so as to
leave openings for the heated air to issueinto
the flame, as herein set forth.

7. In a furnace, the combination of a series
or tier of fire-bricks formed with flanges on
their inner faces that extend nearly to the up-
per edges of the bricks, and a tier of cast-iron
plates having flanges or lugsalong their lower
edges adapted to fit over the edges of the fire-
bricks, the plates being laid with their upper
cdges against the furnace-wall and at short
distances apart, to leave ountlets for the air-
passages bekind or in the bricks, as set forth.

EDWARD G. HEWITT.
Witnesses:

PARKER W. PAGE,
JAS. DANIEL COMPTON.
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