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UNITED STATES PATENT OFFICE.

ALEXANDER HEIL, OF READING, PENNSYLVANIA.

FURNACE.

bPECIFICATION forming part of Letters Patent No, 621 ,8665, dated March 21, 1899,
' Applmatwn filed December 9, 1898, Serial No, 698,733 (No model.)

- 1o all wnom it may concern:

Be 1t known that I ALEXANDER HEIL, of
Readmg, in the eounty of Berks and State of

Pennsylvania, have invented a new and use- -
ful Improvement in Fuarnaces, of which the

following is a full, clear, and exact deserip-

tion.
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The ob;leet of my invention is to so con-
struct a hot-air fu rnace that a large volume of
heat may be obtained from a comparatwely
small body of fuel and whereby the air intro-
duced into the furnace will be conducted un-
der all conditions of weather in a highly-
heated state and free from gas and the waste
produets of combustion to the system of hea‘c-
ing-pipes.

A further object of the invention is to pro-
vide a means whereby the draft may be prac-

~ticallyshut off between the furnace and chim-
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ney or offtake - flue, ample provision at the
same time being made for the escape of gases
into the ehlmney *

Another object of the invention is to con-
struct the furnace in a simple yet effective
and economic manner.

Theinvention consistsin thenovel constl uc-
tion and combination of the several parts, as
will be hereinafter fully setforth, and pointed
out in the claims.

Referenceis to be had tothe aeeompanymw
drawings, forming a part of this specification,
in which similar characters of reference indi-
cate corresponding parts in all the figures.

IFigure 1 is a longitudinal Veltlea,l section
throuo*h the fmnace and its casing, the sec-
tion belnn' taken from front to rear.
1S a Vertlca,l section through the flue that 18

to be connected with the ch1mney and through
the dust-escape flue and the flue eonnected-

directly with the furnace for the escape of the

~ productsof combustion and through the valve

45

adapted to control the draft. Fig. 3isa ver-

_twal section through the furnace and its cas-

Ing practically on the line 3 3 of Kig. 1. Fig.
4 i8 a plan view of the upper p01t1011 of the
body of the furnace, and Fig. 5is a transverse
section taken pr actlcally on the line 5 5 of

- Fig. 3.

A rep1esents the ash-pit of the furna,ee,
which ash-pit is provided with an opening 10
at the back, and guides 11 are located at the

Hig. 2 |

| top and bottom of the opening ‘10, in which

gaides the dust-damper 12 is adapted to slide,

and said damper is provided with a diagonal

slot 13, as shown in Fig. 3. A dust-flue 14 is

introduced into the opening 10, and the said

dust-flue is carried above the upper surface
of the furnace.
shaft 16, which shaft extends from the rear
out to the front of the ash-pit at one side,
and the arm 15 1s provided with a pin adapted
to travel in the slot 13 of the dust-damper,

whereby when the shaft is operated the dan-

An arm 15 is attached to a
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6o

er 12 mav be made to cover or uncover the
P Y

opening 10, as desired. The ash-pit is pro-

vided with the usual front door 17, and at the

upper portion of the ash-pit a grate 18 of any
desired character is located. In Fig. 1of the
drawings the grate 18 is shown as mounted to

revolve upon a support 19.

The fire-box 20 is preferably circular fmd 1S
located above the grate, as usual, and the

body 21 of the furnace corresponds in ¢ross-

section to the cross-section of the fire-box 20

and is adapted to rest thereon. A cold-air

flue B extends through the body of the fur-

nace above the fire-box, which flue consists

body of the furnace in opposite directions be-

yond the outer face of the said body, as is
clearly shown in Fig. 3.

The body 21 of the
furnace is prowded with an extension 22 at
the front, through which the fuel is intro-
duced into the ﬁre-box, and said extension is
normally closed by a suitable door 23. ‘A
longitudinal slot 24 is made in the upper sur-

face of the body-section of the cold-air flue,

as shown in Figs. 3 and 5, and at this por-
tion of the cold-air flue a ﬂanﬂ*e 24*is usnally

'constl ucted, as is also ﬂhown in Fig. 5.

A superheatmfr pot or well C is located
above the cold-air flue. The bottom of the
pot or well rests upon the upper or flanged
surface of the body of the cold-air flue, being
attached to the flange by bolts or otherwise,
and the superheating pot or well C is pro-
vided with a slot 25 in its bottom, that regis-
ters with the slot 24 in the body portion of
the cold-air flue, as is illustrated in Fig. 3.
An outer ma,rn*mal flange 26 is formed at the

l upper edﬂ'e of the superheatmﬂ' pot or well,
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~of a horizontal body-section 20* and side sec- -
tions 217, that extend downward through the
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and said flange is adapted to fit into a rabbet

27, produced in the upper end of the body of

the furnace, as is shown in both Figs. 1 and 5.
Ports 28 are made partly in the flange and
partlyin theside walls of the superheating pot

orwell, as is clearly shown in Fig. 3, and the

said ports connect with the space betweéen the
body of the furnace and the pot or well C,
since the latter is of less diameter than the
former. | |

A tubular bridge D, adapted to receive gas
and waste products of combustion, is made
to rest upon the upper surface of the super-
heating pot or well, the legs or side members
30 of the bridge being in communication with
the ports 28. The bridge D is preferably
A-shaped, comprising a horizontal upper sec-
tion 29 and diverging side sections 30. A
collar 31 is located at the upper portion of
the tubular bridge, being in communication
with the interior of the bridge, and a pipe 32
is attached to the collar 31 in any suitable or
approved manner. A valve 33 is located in
the collar 31, which valve is in the form of a
tube, as shown in Fig. 2. When it is desir-
able to shut off the draft and maintain a low
fire, the valve is seated upon the bottom of
the upper section of the tubular bridge D, as
shown in Figs. 1 and 3. The valve is of

slightly less diameter than the inner diame-

ter of the collar 31, so that even when the
valve is seated sufficient space is provided
for the escape of gas between the valve and
the collar. A link 34 is usually attached to
the upper end of the valve 33, and said link
is connected to the inner end of a lever 395,
which extends within the pipe 32 and is ful-
crumed upon the outer surface of the pipe,
as shown in Figs. 1and 2. Said lever may be
held in a position that will cause the valve
to be fully or partially opened by means of a
lock-bar 386, having an eye through which the

lever passes, the lock-bar being pivoted to the .

pipe 32 at a point below the fulerum of the
lever, as is also shown in Figs, 1 and 2. -
An offtake-pipe 37 is connected with the
upper end of the pipe 32, that is in direct
communication with the interior of the fur-
nace, and the dust-pipe 14 likewise connects
with the offtake-pipe 87.asillustrated in Figs.
1 and 2. One end of the offtake-pipe 37 1s
connected with the chimney or flue proper,
while the other end is provided with a cap or

- door 38. When the valve 33 1s closed, the

cap or door 38 is opened, and the current of
air passing through the pipe 37 into the flue
will carry with it practically all of the gas
that may escape from the tubular bridge D
through thespace provided between the valve
33 when closed and the collar 31, thesaid cur-
rent of air serving at the same time to check
the draft from the fire-pot, permitting por-
tions of the gas generated in the fire-pot to
be consumed. - o
A casing E is provided for the furnace, the
casing being of such dimensions that a space
intervenes the sides of the furnace and the

!
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sides of the casing and likewise -the top of

the furnace and the top of the casing. The
side members 21* of the cold-air flue extend
out through the side walls of the casing, as
shown in ig. 3, and opposite the ash-pit A
a door 39 is provided at one side of the cas-
ing, and a door 40 is provided for the oppo-
site side of the casing, as shown in Kig. &.

‘These doors 39 and 40 need be opened only
“during very cold weather, and the object of
the openings ordinarily closed by these doors
is to admit cold air at the bottom portion of

the casing, so as to force the column of hot

casing into the pipes 42, leading into the
apartments of a dwelling, the pipes 42 belng
fitted over openings made in the top 41 of the
casing. When the doors 39 and 40 are opened,
it is evident, that the cold air admitted to the
casing at its base is rapidly heated and min-
oles in its heated state with the airat the up-
per portion of the casing, thus quickly In-
creasing the supply of heated air to the apart-
ments. The cold air that is admitted to the
air-flue B is quickly heated, because the up-
per or body portion of this flue is exceedingly
hot, as all the products of combustion and
the flame from the fire must pass around this
portion of the cold-air flue before it passes
around the superheating pot or well C. The
air primarily heated in the cold-air flue passes

into the pot or well C, where it is further

heated, and the superheated airescapes from
the pot or well at the top of the furnace and
enters the heating-pipes 42.

It is evident that all the gases and waste
products of combustion passout:from the fur-
nace through the ports 28, entering thetubu-

lar bridge D, from whence the waste products

of combustion find their way to the offtake-

flue 37. S | o
Having thus described my invention, I

claim as new and desire to secure by Letters

" Patent—

1. In a furnace, a cold-air flue extending
through the body of the furnace above the
fire-pot, a superheating well or pot located In
the upper portion of the body of the furnace,
being open at the top and having communi-
cation with the cold-air flue, pipes connected
with the space between the body of the fur-

‘nace and the pot or well, a valve for the said

pipes, and a connection between the said pipes
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“air contained in the upper portion of said
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and the offtake-flue, as and for the purpose

“set forth. -

2. In a furnace, a cold-air flue extending
through the body of the furnace over the
grate and beyond its sides, a superheating
pot or well, provided with a.flange fitted in
the upper portion of the furnace, said flange
having ports, the well or pot being of less di-
ameter than the diameter of the furnace, the
said pot or well having also an open upper
end and a connection between its bottom and
the cold-air flue, pipes connected with the
ports in the flange of the well, an offtake-
flue connected with said pipes, and a valve
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~ of connection of sald pipes with said well, as

621,665 - . 3

located between the off

take-flue and the point

. sef forth.

3. In a furnace, the combination, with the

- body of the furnace, and a cold-air flue passed

through said body at a point above the grate,
of a well, open at the top and having com-

| munication at the bottom with the cold -air

10

flue, the well being of less diameter than the
diameter of the body, a flange for suspend-
ing the well within the body of the furnace,

salid flange having ports therein, a bridge-

- pipe extending from port to port, an offtake-
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flue and a communication between the upper
portion of the bridge-pipe and the offtake-

flue, and a valve located where the offtake-

flue connects with sa,ld bridge-pipe, as de-
scribed. |

4. In a furnace, the combination, with the
body of the furnace and a cold-air flue passed
through the said body at a point above the
grate, of a well, open at the top and having
communication at the bottom with the cold-

alr flue, the well being of less diameter than
the dmmeter of the body, a flange for sus-

pending the well within the body of the fur-
nace, said flange having ports therein, a
bmdn*e -pipe ettendmw from port to port, an
O‘Tta,ke flue, a eommumeatwn between the
upper porfion of the bridge-pipe and the off-

take-flue, a valve located where the offtake-

flue connects with said bridge-pipe, a lever

connected with said valve, :emd a locking de-
vice for said lever, as set forth

5. In a furnace the combmatwn, with a
body, a cold-air flue extending through the
body at a point above the grate, a superheat-

ing well or pot of less diameter than the di-

ameter of the body, the well having an open
top and a connection at its bottom with the
cold-air flue, and a projection from the upper

portion of the well, resting upon the body of |

| the furnace, said projection having ports
therein, of a tubular bridge extending from

port to port an offtake-flue provided with a
device for opening and closing one of its ends,

a connection between the oﬂ?take flue and the
tubular bridge, a valve adapted tohave move-
ment in the connecting medium between the
ofitake-flue and the said tubular bridge, en-
tering the latter, and means, substantially as
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deserlbed for 0peratmﬂ' the valve forthe pur-

pose set’ forth.
6. Afurnace,thebody of which is prowded
with a cold-air flue extending through it at
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a point above the grate, and a superheating

pot or well of less diameter than the diameter

of the furnace, said pot or well ha,vmg an
open top and an opening in its bottom in di-
rect communication with the cold-air flue,
and a valve arranged to regulate the draft,

and when closed adn:nt of the passage ol gases

from the body of the furnace to the ﬂue, as
set forth.

7. In a furnace, the comblnatlon with the
body thereof, a cold-air flue passed through
the body at a point above the grate, a super-
heating pot or well located at the top of the

60

body, its upper portion being open and its

“bottomin direct communication with the cold-
flue, and an extension from the sides of -

alr
the pot or well, supporting it upon the body
of the furnace, the extension having ports
therein, of a tubular bridge extendmﬂ' from
port to port a tubular Valve open at top and
bottom, adapted to be seated within the tu-
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bular bridge, the valve being of less diameter

than that portion of the tubular bridge in
which it has movement, and means for rais-
ing and lowering the valve, as set forth.

- 7 ALEXANDER HEIL.
Witnesses:
GEORGE COZX, _

JAMES MiLTON MILLER.
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