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My invention relates to furnaces, and more
particularly to furnaces for heating air or fiuid.

An obiject of my invention is to provide an im-
proved furnace which includes a vertically-dis-
posed tortuous fiue for the products of combus-
tion, thé heating chamber. operatively connected
to the upper end of the flue, and means opera-
tively associated with the flue for drawing the
products of combustion downwardly through the

flue and discharging the same from the lower-

end thereof.

A further object is to provide an 1mproved
furnace such as that last described, which in-
cludes means for separating condensate from the
gaseous products of combustion. .

Other objects’ and advantages reside. in the
particular. structure of the invention, combma-
tion and arrangement of the several parts there-
of, and will be readily understood by those skilled
in the art upon reference to the attached draw=
ings in connection with the following specifica-
tion, wherein the invention is shown,: described
and claimed.

In the drawings:.

Figure 1 is a long1tudlnal vertical sectional
view through the furnace according to the inven-
tion;

Figure 2 is a transverse vertical sectional- view
taken substantially on the plane of the line 2—2
of Pigure 1;

Figure 3 is a horizontal sectional view taken
substantially on the plane of the line 3—3 of
Figure 2;

Figure 4 1s an enlarged fragmentary vertical
sectional view taken substantially on the plane
of the line 4—4 of Figure 1.’

Referring specifically to the drawings, wherein
ke reference characters have been used
throughout the several views to designate like
parts, the form of furnace illustrated herein by
way of an example comprises a housing {0 of any
suitable material, but which. preferably includes
outer and 1nner Walls {{ and 12, respectively,
providing an air space I3 therebetween: The
housing 10 may be partially closed at the top by
a top wall 14. That portion of the top wall (4
overlying the interior chamber {5 defined by the
inner walls 12 is perforated, as at 16, for the pas-
sage of heated air upwardly out of the furnace.
A cold air intake.iT.opens through the walls 11
and 12 adjacent the lower edges thereof. The
housing {0 may be closed at the bottom by a
single bottom wall or floor 18, and the furnace
itself is adapted to rest upon the floor 19 of a
room or the like. Suitable access doors 21 and 22
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2
may be provided as necessary in the outer wall
12 of the housing. Also, an opening 23 may be
formed in a lower portion of the outer -wall (I-
for the entrance of air for supporting. combus-
tion .in a combustion: chamber now to be de-
scribed.

In the. embodiment 1llustrated there has been
provided a pair of combustion chambers 24, but
it is to be understood that but a single combustion
chamber can be used, or that more -than two com-
bustion chambers may be used, if -desired. -As
the  combustion chambers 24 -are substantially
identical, it will suffice to describe but:a:single
one of them.  Thus, each combustion chamber
24 compnses a tubular body extending long1-
tudinally of the housmg 10 and supported at each
end by opposite inner walls {12.. The front ends
25 of the chambers 24 open into the space i3
between the walls i1 -and 12.- An elongated
gaseous fuel burner 26 extends longitudinally of
each combustion chamber -24 interiorly.thereof.
Each burner 28 includes a plurality of upwardly-
directed gas jets 21. 'The burner 26 in the reglon
of the front end 25 of the combustion chamber is
provided. w1tn latei'ally directed ‘apertures "28
Figure - 1. né
burner:£6 in the region of the apertures 28 where-
by to control the mixture of air supplied to the
Jets 21 in & well known manner. Access to.the
sleeve' 29 may be had through the uppermost
access door 21. Gaseous fuel is supplied to the
burners. 26 by any suitable pipe 30 which may
include a cut-off valve 31. Moreover, it is to be
understood that suitable well known automstic
controls, not shown, may be:operatively coupled
to thermostats or the' like, not shown, whereby
to automatmally control the supply of gas to the
burners 26.

‘The rear end 82 of each combustion chamberf
28 opens into a vertically- disposed: flue 33 which
is-of z1g-zag configuration to provide a tortuous‘
flue. The lower -ends of the flues 33 are:con~
nected together by any- suitable header 34 wh1chv :
in- turn--opens into a downwardly-dlrected con—_
duit 35.- A laterally-directed conduit. 38" opens
into the downwardly-directed-conduit 85 1nter-“
mediate the ends of the latter.. The conduit 36
is connected -to- the- intake- -side -of any suitable
suct10n-°enerat1ng dev1ce, such as the blower 37

- which may be driven in any su1table ‘manner, as.

by the electric motor 38:  The outlet port 39 for:
the blower 31 dlscharges into any suitable stack’
or exhaust conduit 40 which leads froin the hous-
ing 10 through an opening 41 formed in the floor
18 thereof and the floor 19 of the room. The
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opening 41 is oversize so as to permit the passage
through the same of a condensate discharge
pipe 42.

The suction of the blower 31T may be varied
in any suitable manner, as my means of auto-
matic controls, not shown, for the motor 38.
However, in the embodiment illustrated, the
laterally-directed conduit 36 is provided with one
or more apertures 43. Also, the conduit 36 has
an apertured sleeve 44 rotatable therearound
whereby to regulate the size of the openings 43
and thereby lessen or increase the suction of the
blower 31. Thus, with the sleeve 44 so positioned
as to completely uncover the apertures 43, a
minimum suction will be created in the condu1t
35 and flue 33. On the other hand, when the
sleeve 44 is rotated as to completely cover the
apertures 43, the maximum suction is created in
the conduit 36 and flue 33.

As best seen in Figure 1, each substantially
horizontal run of the flue 33 is slightly: down-
wardly. sloped so that any condensate formed in
the flue will run downwardly into the header 34,
and. eventually. into the downwardly-directed
conduit 35. To prevent such condensate from
entering the laterally-directed conduit 38, there
has been provided a downwardly-directed bafile

46 which overlies thie entrance to the latérally-

directed conduit 36 whereby to permit the en-
trance of gaseous products. of ‘combustion, but
prevent ‘the entrance of condensate. Such con-
densate continues down a downwardly—duected
condmt ¥IFtoa trap 47 formed at the lower end
thereof The- ‘discharge - end of the trap 47T is
connected to the discharge’ pipe 42 for ‘the con-
densate. 'The trap 47 provides a seal to prevent
air from being sucked 1nto the blower 31 through
the pipe 42. "At the same time, the trap 41 per-
mits 4 constant ﬁow of condensate outwardly
into the pipe 42.

Each combustion chamber 24- and each hori-
zontal run of the flue. 33 is surrounded by a plu-
rality of spaced “fing 45 which’ may be circular
and comprise means for rap1d1y d1ssipat1ng the
heat formed in the flues’ by the products of com—

bustion. Likewise, these fins 45 prov1de an in-
creased ‘surface ares, for contactmfr air entermg

-the furnage from the inlet (7 whereby to heat
such air prior to its passage outwardly of the
furnace through the outlets. 16.

"By providing a forced-down draft, not.only. are
the products of combustxon substantially en-

tirely. cooled by their passage ‘through the tortu-

ous flue, but. virtually ‘all of the condensable,
products of combustion have condensed into, con-.
denisate. and, been separated from the. purely,
Likewise, the tortuous. “flue.

gaseous produdts.”
contains. hot products of combustion whlch are
flowing in substantially the opposn:e direction as

the flow of the air passing. through the. furnace-
"Moreover, virtually no.
heat. is wasted and- substantmlly 21l of it is uti-,

anrd heated by the flue.

lized in heating the. air passing. through the fur-

nace. whereby. to prov1de a h1gh1y efﬁment and;

economical furnace.

While I have shown and- descnbed what: is now.

thought. to be a preferred embodiment - of--the
invention, it.is to be understood that the same is

susceptible of other.forms and. express1ons Con-.

sequently, T do. not limit. myself to- the: precise

structure shown and described. heremabove ex-,

cept as hereinafter claimed.
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I claim:

An air heating furnace, comprising an outer
casing having a bottom wall, upstanding side
walls and a top wall, an inner casing having side
walls spaced from the side walls of the outer
casing, the inner casing having an open top and
and the top wall of the outer casing overlying
the open top of the inner casing and being per-
forated to constitute an outlet, said inner casing
having an air inlet duct adjacent the bottom
wall, said duet being in communication with
the space exterior of the outer casing and with
the space within the inner casing through one of
the spaced side walls thereof a combustlon tube

walls of the inner casing and disposed horizon-~
tally below the top of the outer casing, said tube
havmg an open end communicating with the
space between the side walls of the casings, the
side wall of the outer casing having a combus-
tion air supply opening, said opening being in
communication with the space exterior of the
outer casing and with the space hetween the
casings, a burner mounted in the tube and dis-
posed substantially. coextensive therewith, ad-
justable primary air inlet means for the burner
communicating through the open end of the com-
bustion tube with the space between the casings
and adapted to receive combustion air admitted
to the space between the casings through said
combustion air supply opening, fuel supply
means connectéd to said burner and mounted
withini said space between the casings, an elon-
gated continuous serpentine filue vertically ar-
ranged in the inner casing and including a plu-
rality. of communicated horizontal sections
mounted in veértically spaced superposed relation
below- the combustion tube and affixed at their
ends to the opposing side walls of the inner cas-
ing, heat exchange fins on said flue sections, the
uppermost flue section being connected to the
end of the combustion tube opposed to said open
end thereof, the lowermost section being dis-
posed adjacent to the air inlet duct, and an ad-
justable’ suction means mounted within the in-
ner casing and operatively-connected to said low-
ermost flue section for creating a downdraft in
the flue in opposition to the upward travel of
the air heated by the heat exchange fins.

JOHN HORACE BEAUCHAMP.
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