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UNITED STATES

PATEN T OFFI CE..H :

CONRAD C SOFLEISS OF WOODBURY NEW JERSEY

HOT AIR

FJU RNACE

SPECIFICATION formmg part of Letters P&ten’t No 500, 821 dated J uly 4, 1893.

Applmatmn ﬁled .T uly 6, 1892 SEI'IELI Nu 43 9;178

(No model )

To all whom at 1Y CONCerTL:

Be it known that I, Coxrap C. SOFL BISS, of
Woodbury, county of Gloucester, and Strlte

of New Jersey, have invented a new and use-

ful Improvement in Hot-Air Furnaces, &e.,
of which the following is a speclﬁcatmn

- My invention relﬂ,tes to hot air furnaces for

~ heating buildings, and it has for its main ob-
1o ity relatively to the amount of fuel consumed,
and ease and convenience in reﬂ‘ulatmg? ma-
nipulating, and clearing out. -

T'o these ends the 1nvent10n consists in
the construction: helema,ftm descubed a,nd
claimed. = -

In the accompanying dmwmﬂs -——mee 1

is a perspective view of a hot-_au fumace ems- .

‘bodying my invention, portions of the casings
being removed to expose the internal con-
struction. Pig. 2 is a vertical longitudinal
section through the same on the line 2—2.

- Figs. 3, 4,5 and 6 are horizontal sections on j
| t.he lines 3—3, 4—4, 5—5 and 6—6 respect-

ively, of Fig. 2. Fig. 7 is a perspective view
tical section on the line 8—8 of FIU"S 2 and 5.
Fig. 9 is a vertical section on the lme 9—9 of
I‘lﬂ' 6. Fig. 10 is a detail view of a dampel
| I‘w 11 1saperspeetwe view of acold air eham-—
30 bel N
- Refemmﬂ' to the drawings,—A represents
the ash-pit; B, the fire-pot or chamber, and C,

. the orate, all of which may be of the 01d1na,ry-

and usual construction. Beneath the ash-pit
is located a cold air chamber or tank ¢, which

35
‘is preferably formed of terra cotta and pro-

vided at its side with an opening having a
neck ¢’ adapted to be connected toa pipe lead-
This chamberis pro-
vlded at its center with a postc¢® onthe upper

~ ing to the external air..
40
. ~edge of which the base of the ash-pit restsso

that the weight of the ash-pit and the super-

imposed parts of the heater are afforded sup-
port at the center. Ilocate thiscold-air cham-
ber beneath the surface of the ground with
its upper edge projecting slightly above the
same, in position to sustain the outer casing
of the heater. Under this arrangement the
access of moisture or water to the cold-au
50 chamber will be prevented.
Within the outer casing and abova the ﬁw-

45

pet I locate a smoke dlum D, contmmng a 8e-

- jeets 1nc1eased efﬁclency and heating capac-

of a modlﬁed form of drum. Fig. 81is a ver-

| ries of hot -air p1pes v d’ &e 1 also locate
-I-WIthll the casing sur roundmﬂ‘ the fire-pot and
ash-pit 1espectwe1y, two smake drums E and
F, each ‘containing a series of vertical air
pipes ee’,&e.,and f 1/, &e. Theupper smoke

| dram D rests upon acylindrical erab G, which
in furn rests upon the fire-pot. This crab
‘contains in its side a series of openings g,
whieh communicate with the smoke drum D,
as more fully described hereinafter. .
Lhe smoke drum D coensists of an upper

| eylindrical ring H and a lower ring I, the lat-
ter seated upou thecrab G, and pr OVId(-}d with
openings g’, commumcatmﬂ‘ with the opening
g, 1n the crab. Between these rings are ar-

ranged the series of vertical hot-air pipes d ’,

“&e., which open at their two ends thmuﬂ'h

the openings inthe respective rings, as shown |

T'hese pipes are inclosed between two casings
IH’ and I’, fixed between the rings at theu
outer and inner edges reSpeetlvely
this arrangement it Will be observed that the
gases and products of combustion pass from
| the fire-pot into the space between the casings

therein.

l H! and I’, and around the hot-air pipe loc&ted-

Under

55
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I provide the drum D aJt its eenter W1th Q. -

casing I* forming a combustion chamber I?,
n direct communication with the 1re-p0t
The annular passage between the casings H’

30

and I? is in communication with the cold |

air space surrounding the fire pot.
| of the combustion chamber I3, is closed by

means of a circular plate 25, Whlch 1s seated

. S1n At its center this plate
is provided with an opening through which a

upon the casing 1<

“hot-air pipeJ, extendsdownward thr ough-the
crab G, to the air space surrounding the fire-
pot. -
with a collar ¢/, beneath which and around
the pipe is 1oca,ted a bar 4%, having its ends
resting on the upper ring H of the drum D.

This bar and the collar thereon hold the plate

98 ﬁlmly in position on the upper su“le of the
casing I-

The drum E before alluded to, eonsmts of
the upper and lower crescent shaped plates

‘K and E? which are provided with openmws

betweeu whleh the vertical cold-air pipese

¢’ are arranged. These pipes are inclosed

| by means of a contmuous internal and ex-

ternal casing located between the plates B’

At its upper end this pipe is pmwded

The top

90

95

Ioc -




IO

forming a crescent-shaped chamber whose

‘ends terminate in front of the fire-pot ashort

distance on either side of a central line there-
through.

The drum E, communicates at its rear
through a vertical pipe K3 with the upper
drum D. |

The drum I, is of a construction similar to

that of the drum E, and communicates at its

ends through pipes I’ I* with the drum K.
Within the drum E, at its rear, I extend a
diagonal pipe or smoke check E4, dividing the

- drum E intoright and left compartments, the

15

20

25

30
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vertical pipe K3, communicating with one of
said compartments and the pipe E? with the
other. - The pipe E! communicates at its two
ends with the cold-air space.

Between the casing I’ and I’ of the upper
drum D, at the rear, I provide two pipes or
smoke checks L. and I/, which are formred at
their lower ends to completely close the space
between the said casings, and which are re-
duced at their upper ends to admit of the pas-

around. These pipes are in communication
at their ends with the cold air space of the
heater, The pipe K5 through which commu-
nication is afforded between thedrums D and
E, is provided in its side with an opening
communicating with the horizontal direct
smoke pipe E° leading to the chimney and
provided with a damper E% From this pipe

horizontal pipe E? which communicates with
indirect smoke flue and dust flue E°, This
dust flue opens at its upper end into-the in-

- direct smoke flue E® and drum E, and is pro-

4>

vided with a damper K, more fully described
hereinafter. | | _
From the foregoing description it will be
seen that the products of combustion will as-
cend from the fire pot into the combustion
chamber I° thereover, and will be directed

~downward by the plate %, and will enter

through the openings g, inside of the craband
ascend into the space between the casings H’

“and I’ of the drum D, and circulate around

50

55

the hot-air pipes d, d, &ec., located therein.

Owing to the smoke checks L. L, the pro-
ducts of combustion will be compelled to pass
upward around the reduced portions of the
same and then downward through the pipe
B3, and form a direct draft outward through
pipe E° to the chimney. _

For indirect draft when the damper Ef is

- closed the products of combustion will con-

60
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tinue through the pipe E3, downward and
enter drum K, at its back and pass to the
front of the same through one side, circulat-
ing around the hot-air pipes therein, and out-
ward and downward through the vertical pipe

F? to the drum I, through which they will
‘pass around the hot-air pipes to the opposite |

end of the drum, then upward therefrom

1
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R’ at their outer and inner edges the whole | they passed out. They will then pass around

the pipes therein to the rear of the drum,
whence they will pass, through the indirect
smoke flue above the chamber to the hori-

7Q

zontal pipe ES then upward through pipe E7, ¢

to pipe E° and then out through the chimney.
The cold air entering the cold-air tank C, will

‘pass upward within the outer casing through'

the pipes in the drums F and E, and will con-
linue upward through the pipe J,in the com-
bustion chamber and also through the pipes
d d’, &e., located in the drum D.

ther pass into the space between the casings

II’ and I3, all of these passages opening into

the upper portion of the heater, from which

the hot air may be conveyed by suitable pipes,

as usual, to the compartments to be heated.
Under my construection it will be observed

‘that the passages for the produets of ecombus-
tion are exposed on all sides to the cold air

entering at the base of the heater, and ow-
ing to the circuitous and extended course pur-

‘sued by the products of combustion the cold
“air is afforded an extended radiating surface.
sage of the products of combustion there- |

In Fig. 71 have illustrated the upper drum
D, in a slightly modified form. In this con-

through the lower ring, are provided at their
lower ends with elbows, and are located di-
rectly over the openings g, from the combus-
tion chamber, so that the products of com-

. “bustionwillimpingedirectly against the same.
ES5, a vertical pipe EY, extends downward to a |

In order that provision may be made for
removing soot or dust which may accumulate
in the drums E and F, I provide the same in
their under sides with openings from which

inelined pipes M M’, &e., extend which are

connected at their ends with horizontal pipes
These horizontal pipes extend outward
through the outer casing of the heater and
are closed by caps m. They are each pro-
vided with a rake or seraper m’, which is pro-
vided with a suitable handle m?*% By remov-
ing the cap the rake may be withdrawn and
effectually remove the accumulated soot or
dust from the drums, which on account of the

inclination of the pipesleading therefrom will
| enter the horizontal pipe before mentioned,

- Thedamper K, already referred to, is mount-

ed on an operating rod %, which is in turn
~mounted in the dust flue to rock. The dam-
per proper consists of an elliptical plate from

the surface of which two arms extend upward

-and then laterally, leaving a space between

their ends and the surface of the plate. This

‘space is adapted to receive the operating-rod
~which 18 formed to fit snugly therein and rock

the damper.

75

It will fur-

80

35

J1e,

struction tne hot air pipes, instead of being
vertical and opening at their lower ends

I0O

105
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Under this construction it will

be seen that the damper proper may be re- -

ing necessary to remove the latter from the

: pipe' |

The damper K is located in the dust flue

_ ‘opposite the horizontal pipe E8 and the latter
through the pipe F’, to the drum E entering |

i8 closed at its outer end bya removable cap.

the latter at the end opposite that at which | By taking off this cap the damper may be

~moved from the operating rod without it be-

130
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reachod and removed or ropmood from the | through said chambor and smoke oheoks lo- 50

outside without separating the plpe or dis-

” _turbmo' any part of the furnace.

IO

It is to be understood, of course, that my.
“furnace may be employed as a steam or wa-
ter heater provided the construetion herein
described is r_etained and 1ts operation is es-
‘sentially the same, in' which case the steam

or water will pursuo the course followed by
the air,

Havingthus dGSOI 1bed my 1nvent1on wha,t I

~ eclaim is—

20

- 1. The ecombination Wlth the ﬁlo pot of the
crescent shaped smoke drums each provided
with vertical cold-air passages, said droms.
being located one above the other and com-

mumoatmw with each other at the ends, one
of said drums divided into two parts b} a
partition at the rear, and having draft inlet

and outlet at oppoolto sides of said partition. |
- 2. The combination of the ash-pit, the fire-
"box, and the combustion chamber, with the

smoke drums surrounding said parts, the
- drum of the fire-pot communicating with the

ash-pit and with the drum Sumoundmﬂ' the |

latter,and the drum of the combustion oham-—

‘ber h:swmﬂ' direct connection with the outlet.

flue, and also a cireuitousconnection through

30
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~ ber, the smoke drum E, communicating with
| tho smoke drum D &nd surrounding t_ho fire

4e

the other drums, and a dampol for ohano*mtr
or reversing sald connections at will.

3. The combmatmn with the oombustmn‘

chamber, and the ash-pit, of the smoke drum

D, sur mountmwtho combustion chamber and -

commumoatmﬂ' thoromtb the series of air

pipes o*s:tendmfr through tho smokedrum and
oommumoatmn‘ with tho cold air space be-

tween the casing and the oombusuon cham-

pot, the series of air pipes extendmn‘ there-
through, the smoke drumF, 511rrounchnn* the

- ash- plt and communicating with smoke drum

45

~ with each

K, and the series of air plpes ottendmcr_'
hand, this 1st day of July, 1892, in the pres-

throuﬂ'h the same.

comprising a vertical annular chamber closed

at the top and having through its bottom in-

let and outlet smoke passages alternating
other, vertical air pipes passing

\

4. Tho smoke drum for hot air furnaoes_

|

‘smoke checks in
communicating at one side with the drum D
the series of air pipes therein, the drum F |
communicating at its ends with the ends. of
‘the drum K, tho air pipesin said drum F, and

cated between the smoko passages and clos-
ing the lower part of the chamber but leav-

of combustion entering and leaving at the

bottom are caused to ascend tothe top of the

drum in their passage therethrough. |

3. In a hot-air furnace, the oombination of
the combustion chamber, the drum D sur-
rounding the same, communicating there-
with and provided with cold air pipes, the
sald drum, the drum E,

the pipe loa,dmfr from the said drum to the

chimney.

6. The eombmatlon with the smoko drum
provlded at intervals with the cold air pipes
extending therethrough of inclined pipes ex-
tending f1om the undor side of said drum be-

tween tho cold air pipes and the horizontal

pipe into which the inclined pipes lead.
7. In a hot-air furnace, the oombmatlon of
the combustion chamber, the external casing,

the intermediate smoke drum, the series of
pipes extending thorethrouﬂ'h and the pipe

14, also oxtonding thnoughsaid druom and di-

ing passages atthe top whereby the products

55
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viding the same into two compartments, said

pipe communicating at its ends with the air

space between the external casing and the
combustion chamber. |

8. The combination with the dust-flue o,nd
with the pipe E? open at its outer end and
provided with a removable eap, of the rotat-

the dust flue, and the damper plate supported

30

‘able damper-rod passing transversely through

on said rod and removable therefrom in a di- -

rection at right angles to its axis, whereby"
the damper plate 18 ada,pted to be 1omove(‘1.

and replaced through the pipe ES.
In testimony whoreof I hereunto set my

onco of two attestmﬂ' witnesses.

CONRAD C SOI‘LEISS
Witnesses:

W. R. KENNEDY
- F. 8. KLMORE.
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