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UNITED STATES

PATENT OFFICE.

PETER KEIIL, JR.,i OF PHILADELPHIA, PENNSYLVANIA.

.HEATING-FURNACE.

SPECIFICATION forming part of Letters Patent No., 482,368, dated September 13, 1892.
Application filed December 2,1890. Serial No. 373,289, (No model.)

To all whom it may concer:

Be itknown that I, PETER KEIL, Jr., a citi-
zen of the United States, residing in the city
and county of Phlladelphla, and State of Penn-
sylvania, have invented certain new and use-
ful Improvements in Heating Furnaces, of
which the following ig a SPGCIﬁGatIOH

My invention 1e1ates to heating furnacesin
which the fuel is either a 11qu1d a gas ora
vapor, and its object is the construetlon of
an inexpensive and durable furnace, simple
of construction and economieal in consump-
tion of fuel

A furnace embodying my improvements is
represented in the accompanying drawings,
and hereinafter described, the particular sub-
ject-matter which I claim as novel being here-
inafter definitely specified.

In the drawings, Figure 1 is a transverse
sectional elevation through afurnace embody-
ing my improvements, beCtIOIl being supposed
in the planes of the dotted line = « upon Fig.
2, and sight being taken in the direction of
the arrows upon said line. -Fig. 2 is a lon-
gitudinal sectional elevation through the fur-
nace represented in Fig. 1, section being sup-
posed in the plane of the dotted linex z upon
said Fig. 1, and sight being taken in the di-
rection of the arrows upon said line. Fig. 3
is a longitudinal sectional elevation through
the furnace shown in Fig. 1, section being
supposed in the planes of the dotted line y ¥
in said Fig. 1, and sight being taken in the
direction of the arrows upon said line. Fig.

4 is a side elevational view of the furnace

represented in the other figures, viewed from
the left hand side of Fig. 1, a portion of said

furnace being, however, represented in lon-

gitudinal sectional elevation in the plane of
the dotted line z # in Fig. 1.

Similar letters of 1efe1ence indicate corre-
sponding parts.

It is proper to state that the furnace repre-
sented in the drawings is especially adapted
to the heating of skelp, but my invention
comprehends a furnace for heating purposes
generally and without restuctlon to any spe-
cial employment.

In the drawings the letter A, wherever ap-
plied, indicates brick work, it being prefer-
able to construct the furnace of bricks.

A* represent buck stays, and o tie rods of

any preferred character by the aid of which
the brick work is laterally sustained.

B is the combustion chamber, extending
longitudinally of the furnace and in the up-
per portion thereof. The hearth C of this
chamber is shown as composed of a bed of
sand sustained by a longitudinally-extending
metal trough, preferably composed of a series
of transversely extended connected hearth
plates c.

D is a bridge wall extending the length of
the combus‘mon chamber in apprommate par-
allelism with and near one of its side walls.

b is the charging door of the furnace, and
b’ the discharging door.

¢* is a hearth gutter of a character em-
ployed when skelp is being heated.

E is a cold airinlet preferablyleading near
the charging end of the furnace into what I
term a pre- heatmw air chamber E* formed
and extending beneath the hearth and termi-
nating in an air down-take F at the discharg-
ing end of the furnace which leads down and
vents into a recuperating chamber G co-ex-
tensive with the length of the furnace within
the lower portion thereof and preferably of
the general form shown in the drawings.

H are a series of hot air flues respectively
leading out from the upper portion of the re-
cuperatmfr chamber and xespectlvely termi-
natingeach inaseriesof hot air ports i open-
ing'in an approximately horizontal direction
into the combustion chamber aboveoragainst
the outside face of the bridge wall as shown
in the drawings. Each of the hot air flues, of
which there may be any desired number each
terminating in any desired number of ports,
is p10v1ded with a clean-out 2™ of any usual
chamcter, and with a valve or damper i%

T are a series of burner pipes passing in
through the side wall of the furnace and ter-
minating within the combustion chamber in
burners %, disposed to dischargein an approxi-
mately vertical direction between the wall of
the combustion chamber and the bridge wall
and almost right angularly with respect to the
direction of the discharge of the hot air ports.
Any desired number of these burners is em-
ployed and the burner pipes conveniently
connech with any preferred system of supply
pipes 7° exterior to the furnace. “The pipes,

of course, convey the gaseous vaporous or
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liquid fuel employed and burned atthe burn-

ers within the combustion chamber, and are

supplied with suitable cocks 2.

Jare a series of escape ports leading out
from the wall of the combustion chamber op-
positetothat through which the air portslead,
and leading into a series of draft-down-takes
J which pass downward through the side wall
of the furnace and conveniently terminate in
a draft-down-take chamber j* extending lon
gitudinally of the furnace alongside of the
recuperating chamber.

K are aseriesof recuperating tubes passing
transversely through and built solidly into
the walls of the recuperating chamber in ap-
proximate parallelism with each other and
preferably in an alternating or staggered dis-
position as shown in Figs. 2 and 3, and com-
municating at their respective extremities
with the draft-down-take chamber upon the
one hand and with a draft discharge chamber
L which leads to and is, in effect, the basal
portion of the stack.

The recuperating tubes are preferably but
not restrictively tiles incased in metal jack-
ets &, which jackets,as indicated in the draw-
ings, correspond to the external shape of, and

. fit snugly upon, the bodies of the tubes.
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Having now deseribed a furnace conven-
iently embodying my improvements, its op-
eration will be readily understood;—The air
from the blast through the ecold air inlet in
its passage through the pre-heating chamber
becomes more or less heated, and in its pas-
sage through the recuperating chamber be-
comes further heated until by the time it is
discharged through the air portsintothe com-
bustion chamber it is sufficiently heated to
support and intensify the combustion of.the
fuel at the burners, the flames from which it
is discharged angularly with respect to. The
products of combustion escaping through the
escape ports from the combustion chamber
traverse the draft-down-takes to the draft-
down - take chamber, and in their escape
through them heat the recuperating tubes to
the extent requisite to cause said tubes to
heat the air. ‘

From a consideration of the construction
and mode of operation of my furnace, it will
now be apparent that it possesses the advan-
tagesof both the reverberatory and the regen-
erative furnaces in that it possesses the con-
tinuous and direct action of the reverberatory
and the recuperative action of the regenera-
tive.

Further advantages are the following:—
That the relative arrangement of the air ports
and the burrers is such that the air and fuel
are respectively injected in attenuated con-
tinuous currents into across and against each
other, so to speak, so as to become thoroughly
intermingled, with the result that the com-
bustion with a given quantity of fuel is very
rapid and perfect, the temperature being very
rapidly raised;—that by the employment of
the valves in the hot air flues in connection

482,363

with the cocks in thefuel supply pipes, a per-
fect control of the temperatureof the furnace
at every point throughout its length is se-
cured;—that every part of the furnace is easy
of access for repairs;—that by theemployment
of the draft-down-takes, in connection with
the recuperating chamber and tubes, the heat
is very largely extracted fromn the gaseous
products of combustion in their passagefrom
the combustion chamber to the stack, where-
by the advantages of the regenerative fur-
nace are secured without resort to checker
work and costly valves and without disturb-
ing the action of the furnace by frequent re-
versings, whereby also a large quantity of
the heat is taken from the outgoing gases and
restored to:the furnace at the point of com-
bustion with theingoing air aseffectually and
more cheaply than in the regenerative fur-
nace.

Asisapparent without further mention, the
furnace is both simple and ‘cheap of construe-
tion in comparison with other furnaces em-
ploying the same character of fuel, while the
consumption of the fuel itself is diminished.

Having thus described ‘my invention, I
claim and desire to secure by Letters Patent:

1. In a heating furnace, the following ele-
mwents in combination:—a combustion-cham-

.ber,—a pre-heating air chamber beneath the
hearth of the combustion chamberandin com-

munication with a source of cold air supply
and witha recuperating chamber,—a recuper-
ating chamber,—flues leading from said re-
cuperating chamber to the combustion cham-
ber and each having a series of independent
portsopeningintosaid combustionchamber,—
a series of fuel burners opening into the com-
bustien chamberangularly with respect to the
direction of discharge of-the ports and operat-
ing in conjunction with said ports,—a series
of independent recuperating tubes traversing
the recuperating chamber,—and draft down-
takes from the combustion chamber which
diseharge through said tubes to the stack,—
substantially as set forth.

2. In a heating furnace, the following ele-
ments in combination:—a combustion cham-
ber,~a pre-heating air chamber beneath the
hearth of the combustion chamber and in com-
munication with a source of cold air supply
and with a recuperating chamber,—a recuper-
ating chamber,—flues leading from said re-
cuperating chamber to the combustion cham-
ber and each having a series of independent
portsopeningintosaidcombustion chamber,—
a series of fuel burners opening into the com-
bustion chamber angularly with respect to the
direction of discharge of the ports and operat-
ing in conjunetion with said ports,~—a series
of independent recuperating tubes traversing
therecuperating chamber and alternated and
staggered in the manner set forth,—and draft
downtakes from the combustion chamber
which discharge through said tubes to the
stack, substantially as set forth. ,

3. In a heating furnace, the following ele-
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ments in combination: —a combustion cham-
ber, a recuperating chamber,—means for sup-
plying air to therecuperating chamber,—flues
leading from said chamber and each discharg-
ing through a series of valve-controlled ports
into the combustion chamber,—valve - con-
trolled fuel burners likewise discharging into
the combustion chamber and operating in
conjunction with said ports,—a series of re-
cuperating tubes traversing the recuperating
chamber, alternated or staggered as set forth,
and discharging tothestack,—and draft down-
takes leading from the combustion chamber
and opening into said tubes,—substantially
as set forth,

4. In a heating furnace provided with a
combustion-chamber, in combination:—a re-
cuperating chamberembodyingan air inlet,—

aseries of recuperating tubes traversing said
recuperating chamber, staggered or alter-
nated with respect to each other,non-circular
in cross section, and disposed with their ma-
jortransverse axes in substantially horizontal
arrangement,—a draft downtake in commu-
nication respectively with the combustion
chamber and the recuperating tubes,—and a
hot air flue leading from the recuperating
chamber to the combustion chamber,—sub-
stantially as set forth.

In testimony that I claim the foregoing as
my invention I'have hereunto signed myname
this 26th day of November, A. D. 1890.

PETER KEIL, Jr.

In-presence of—

J. BONSALL TAYLOR,
F. NORMAN DIXON.
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