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PRy

To all whom it may concermn:

- Be itknown that I, PETER KEIL, Jr., a citi-

zen of the United States, residing in the city |

and county of Phlladelphla, and St&te of Penn-
sylvania, have invented certain new and use-

ful Improvements in Heating Furnaces, of

which the following ig a speelﬁcatmn

My invention 1elates to heating furnaces in
which the fuel is either a 11qu1d a gas or a
vapor, and 1t8 object is the construetmn of
an 1nexpensive and durable furnace, simple

of construction and economical in eonsump-'-

tion of fuel.

A furnace embodymn‘ my 1mp10vements is
represented in the accompanying drawings,
and hereinafter described, the particular sub—
ject-matter which I elaml as novel being here-
Inafter definitely specified.

In the drawmn*s Figure 1 is a transverse

sectional elevatlon throun'h afurnace embody-
Ing my improvements, section 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-

ogitudinal sectional elevation throwﬂl the fur-
, Section bemn' sup- |

nace represented in Kig. 1
posed in the plane of the dotted line 2 2 upon
said Fig. 1, and sight being taken in the di-
rection of _the aArrows 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 4 ¥
in said Kig. 1, and sight being taken in the
direction of the arrows upon said line.

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

furnace being, however, represented 1n lon-

gitudinal sectional elevation in the plane of
the dotted line z 2z in Kig. 1.

~ BSimilar letters of 1efelence 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 restuetlou 1:0 any spe-
cial employment. -

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

Fig.
4 is a side elevational view of the furnace

| any preferred character by the aid of which

the brick work is laterally sustained.

B is the combustion chamber, extending 535

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
send sustained by a longitudinally-extending

metal trough, preferably composed of aseries 6o

of transversely extended connected hearth
plates

D is a bridge wall extending the length of
the combustmn chamber in apprommate par-

allelism with and near one of its side walls. 63

b is the charging door of the furnace, and
b’ the dISGhaI’G‘IIIG‘ “door.

c* 1s a hearth outter of a character em-
ployed when Skelp is being heated.

E is a cold airinlet pr eferably leading near 70

the charging end of the furnace into what 1
term a pre-heating air chamber E* formed
and extending beneath the hearth and termi-
nating in an air down-take F atthe discharg-

ing end of the furnace which leads down and 7=

vents into a recuperating chamber G co-ex-
tensive with the length of the furnace within
the lower portion theleof and preferably of
the general form shown in the drawings.

| H are a series of hot air flues respeetively 8c
leading out from the upper portion of the re-

cupemtmn‘ chamber and respectively termi-
nating each in aseriesof hot air ports 2 open-
ing'in an approximately horizontal direction

into the combustion chamberaboveor against 8s

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 /™ of any usual oo

character, and with a valve or damper /%

T are a series of burner pipes passing in
through the side wall of the furnace and ter-
minating within the combustion chamber 1n

burners 7, disposed to dischargein an approxi- g5

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- 100

ployed and the burner pipes conveniently
connect with any preferred system of supply
pipes ¢* exterior to the furnace. “The pipes,

A* represent buck stays, and a tie rods of | of course, convey the gaseous vaporous or
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______ _ alongside ;'of-fthe;' |
- recuperating chamber.

... K areaseriesof recuperating tub sfpa:sfsi;n .

S transversely through and built solidly into | ;

the heat is taken from the outgoing gasesand =

restored to the furnace at the point of com-
| bustion with theingoing air aseffectually and

------------ 20 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 | furnace is both simple and cheap of construc-

PﬁrtlﬂﬂﬂfthGStaGk. e
The recuperating tubes are preferably but |

R S :35 | BOfiI'eStl‘iGtiVely tiles incased in metal Jack- |

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
discharge through said tubes to the stack,—
| substantially as set forth.

2. In a heating furnace, the following ele-
ments in combination;—a combustion cham-

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 echamber
iraverse 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.

110

115

Irom 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:— |

Thatthe 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 J
rapid and perfect, the temperature being very

rapidly raised;—that by the employment of
the valves in the hot air flues in connection |

ber,~—a pre-heating air chamber beneath the
hearth of the combustion chamberand in com-
munication with a source of cold air supply

and with a recuperating chamber,—a recuper-
ating chamber,—fiues leading from said re-
cuperating chamber to the combustion cham-
ber and each having a series of independent;
portsopeningintosaid combustion 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 conjunection with said ports,—a series
of independentrecuperating tubes traversing
the recuperating chamber and alternated and
staggered in the manner set forth,—and draft
downtakes from the combustion chamber

120

125

1'30

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-

plym oairtothe reeuperatmﬂ' chamber,—flues
1ead1nﬂ' from said chamberand each dlSCh‘:’LI‘D‘-
ing thl ough a seriesof valve-controlled ports
into the eombustion chamber,—valve - con-
trolled fuel burners likewise discharginginto
the combustion chamber and operating in
conjunction with said ports,—a series of re-
cuperating tubes traversing the recuperating
chamber, alternated or 5ta,ggered as set forth,

and d]SCh&l’ﬂ‘lnD‘ tothestack,—and draft down-
takes 1ead1n0' from the combuﬂtlon chamber

and opening into said tubes —usubstantlally
as set forth,

4. In a heating furnace provided with a

combustion- chamber in combination:—a re-

cuperating chamber embodymﬂ' an airinlet,— |

a series 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-
jor transverse 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 Novembel A. D. 1890.

PETER KEIL, JR.

In presence of—
J. BONSALL TAYLOR,
F. NORMAN DIXON.
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