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 UNITED STATES PATENT OFFICE.

CHARLES W. STRAN, OF CLEVELAND, OHIO.

HOT~AIR FURNACE.

No. 807,097.

Specification of Letters Patent.

Patented Dec. 12, 1905,

Application filed February 23, 1904, Serial No, 194,802

To all whom it may concerw:

Be it known that I, CrArLES W. STRAN, a
citizen of the United States of America, re-
siding at Cleveland, in the county of Cuya-
hoga and State of Ohio, have invented certain
new and useful Improvements in Hot-Air Fur-
naces; and I hereby declare the following to

be a full, clear, and exact description of the

invention, such as will enable others skilled
in the art to which it pertains to make and
use the same.

My invention relates to improvements in
hot-air furnaces.

The primary object of this invention is to
construct a hot-air furnace in which inflam-
mable gas or fluid can be burned with great
economy.

With this object in view my invention con-
sists in a hot-air furnace comprising the fol-
lowing: A heater composed of a plurality of
interiorly-chambered heating-drumsarranged
at different elevations, respectively, and in
line vertically with the interior chamber of
the upper of two adjacent drums in communi-
cation at the bottom and centrally with the
interior chamber of the lower of the said
drums; a hot-air chamber extending over the
heater at the top of the furnace and provided
with air-outlets; a cold-air chamber extend-

ing in under the heater at the bottom of the

furnace and provided with an air inlet-or in-
lets; means whereby. the passage of air from
the cold-air chamber below upwardly along
and next exteriorly of the heater-to the hot-
air chamber above is effected, and means for
effecting the passage of air from the cold-air
chamber below to the hot-air chamber above,
centrally of, and through the heater.

My invention comprises also and more es-
pecially meritorious features of construction
and combinations of parts hereinafter de-
seribed, and pointed out in the claims.

In the accompanying drawings, Figure 1 is
a side elevation, in central vertical section, of
a hot-air furnace embodying my invention.
Portions are broken away in this figure to
reduce the size of the drawings and to more
clearly show the construction. Fig. 2 is a
top plan in section on line 2 2, Fig. 1. Fig.
3 is a top plan in section on line 3 3, Fig. 1.
Fig. 4 is a top plan in section on line 4 4, Fig.
1. TFig. 5 is a top plan in section-on line 5 5,
Fig. 1. Fig. 6 is a top plan in section on line
6 6, Fig. 1.

My improved furnace comprises a heater

_ consisting of a plurality of heating-drums

arranged at different elevations, respectively.
The heater of the furnace illustrated com-
prises three hollow or interiorly -chambered
metal heating-drums o, 5, and ¢, which are
circular in plan and arranged a suitable dis-
tance apart and in line vertically. ~ The inte-
rior chamber of the upper of adjacent heat-
ing-drums is in communication at the bottom
and centrally with the interior chamber of
the lower of the said drums. The lowermost
drum ¢ has a conical upper portion 10, which
is provided at its upper end and centrally, as
shown in Figs. 1 and 6, with an upwardly
and annularly flanged circular opening- o’
which forms the outlet from the intérior cham-
ber ¢ of thesaid drum for the products of com-
bustion arising from a heating-burner & ar-
ranged within and resting upon the bottom of
the said chamber. The interior chamber$’ of
the intermediate drum b is provided at the bot-
tom and centrally with an inlet *for receiving
the products of combustion escaping upwardly
from the outlet ¢ of the drum @, which inlet
is formed by an opening formed in and cen-
trally of the bottom of the said chamber and
flanged downwardly and annularly, as at &°,
with the flange #° snugly embracing the up-
wardly-projecting flange ¢* extending around
the outlet ¢* of and formed upon the drum a.
The drums @ and b correspond or approxi-
mately correspond in dimensions transversely
and in general configuration. The drum 6 has
therefore an upper conical portion 12, and the
interior chamber &’ of the said drum is pro-
vided at its upper end and centrally, as shown
in Figs. 1 and 5, with an upwardly and angu-
larly flanged circular opening 4%, which forms
the outlet from the said chamber for the prod-
ucts of combustion passing into the said cham-
ber from the drum @. The uppermost drum
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¢ is provided at the bottom and centrally with

an inlet ¢, arranged to receive the products
of combustion .escaping upwardly from the
outlet 4* of the druth and forms the lower and
open end of a chamber ¢/, formed in and cen-
trally of the drum ¢, which inlet is flanged
downwardly and annularly, as at ¢’, with the
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flange ¢’ snugly embracing the upwardly-pro- -

jecting flange §”, formed and extending around
the outlet 6* of the drum .

The drum ¢is provided at one side, as shown
in Figs. 1 and 8, with an outlet ¢* for the prod-
ucts of combustion received within the said
drum, which outletis in communication with
a flue ¢, extending from the said drum and
adapted to communicate with a chimney. (Not
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shown.) A passage-way ¢’ is formed interi-
orly of the drum ¢ and extends almost com-
pletely around the chamber ¢’. The passage-
way ¢’ communicates at one end with the cham-
ber ¢’ through an opening ¢, formed in the
wall between the said chamber and the said
passage-way, as shown very clearly in Figs.
1 and 8. The passage-way ¢’ communicates
at its other end with a passage-way ¢* at one
end of the latter through an opening ¢*, formed
in the wall between the passage-ways ¢* and
¢, as shown in Fig. 8. The passage-way ¢
extends almostcompletely around the passage-
way ¢ and communicates atits other end with
the outlet ¢* of the drum ¢, and consequently
with the flue e. It will be observed, there-
fore, that any products of combustion enter-
ing the uppermost heating-drum ¢ at its inlet
¢ must pass through the inner chamber ¢ of
the said drum and successively through the
passage-ways ¢ and ¢ to the flue e.

A cold-air chamber 7 is arranged next be-
low the lowermost heating-drum « and is pro-
vided at one side with an air-inlet 7/, formed
by a flue f7, communicating with the said
chamber and in open relation with the exter-
nal atmosphere.

Means for conductingair to be heated from
the chamber 7 upwardly to a hot-air chamber
g, formed externally of and surrounding and
extending over the uppermost heating-drum
¢, is provided, and comprises, preferably, a
vertically-arranged metal flue 4, which is ar-
ranged -centrally of the series of heating-
drums and extends centrally through the out-
let @* of the interior chamber of the lower-
most heating-drum e, centrally through the
inlet §* of the interior chamber of the central
heating-drum &, centrally through the outlet
b*of the last-mentioned chamber,and centrally
through the central chamber ¢ of the upper-
most heating-drum ¢, and communicates at its
upper end with the chamber ¢, from which hot
air is conducted to the place or places desired
through air-outlets ¢/, with which the said
chamber is provided, as shown in Fig. 1. The
air-flue 4 communicates at its lower end with
the cold-air chamber #.at the top of and cen-
trally of the said chamber and is composed,
preferably,of threecircularsections 4/, 4% and
A, arranged at different elevations, respec-
tively, and in line vertically. The lowermost
flue-section A’ snugly embracesat itslowerend
an upwardly - projecting flange 7, formed
upon the top wall of the air-chamber #around
the air-outlet °, with which the said chamber
is provided centrally of thesaid wall, as shown
in Fig. 1.. The flue-section A’ at its upper end
snugly embraces the diametrically reduced
lower end of the central flue-section A%, which
at the downwardly-facing shoulder 15, formed
upon and externally of the said central flue-
section by the diamefrical reduction of the
lower end of the said central flue-section, rests
upon the upper end of the lowermost flue-sec-
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tion ’. The central flue-section A? within and
centrally of the interior chamber &’ of the in-
termediate heating-drum & is enlarged diamet-
rically, as at 16, so as to overhang the bottom
of the said chamber a suitable distance above
the said bottom and around the inlet 8 of the
said chamber. The said diametrically en-
larged portion 16 of the central flue-section
A* conforms in configuration but is smaller
in dimensions than the drum-section 5. The
upper portion of the central flue-section A*is
conical, therefore, as at 17, and provided at
its upper end with an upwardly-flanged air-
outlet 18 with the flange 20, which extends
around the said air-outlet, snugly embraced
by the lower end of the upper flue-section A%,
which at its upper end adjoins the top of the
uppermost heating-drum ¢, as shown in Fig.
1. 'The diametrically enlarged portion 16 of
the flue-section 74 is provided interiorly with
an air-distributer adapted to distribute or
spread the air received within the said portion
of the said flue-section over the bottom of and
laterally within the said portion of the said
flue-section, so as to prevent the said air from
passing upwardly through the air-flue 4 in a
straight path and too rapidly, and the said
distributer is formed, preferably, by a circu-
lar plate £, arranged horizontally within the
aforesaid diametrically larger portion 16 of
the flue-section 4’ below the upper conical por-
tion 17 of the said flue-section, which plate is
supported in any approved manner and pro-
vided at its edge with an upwardly-projecting
annular flange %', instrumental in causing the
air passing upwardly at the said edge from in
under the said plate to impinge against the
inner surface of the aforesaid conical portion
of the said flue-section.

The heating-burner « surrounds the lower
end of the air-flue 2, and a pipe & for supply-
ing inflammable gas or fluid to the said burner
communicates with the burner. A lateral
doorway 9n, which communicates with the in-
terior chamber & of the drum «, affords ac-
cess to the burner ¢, which doorway is closed
at its outer end by a suitably-applied door 7.

By the construction hereinbefore described
it will be observed that the products of com-
bustion arising from the burner ¢ during the
operation of the burner pass from within the
drum ¢ into the drum 5 and against the ex-
ternal surface of the bottom of the upper di-
ametrically enlarged portion 16 of the flue-
section A* and are spread or distributed by
the said portion of the said flue-section over
the bottom of the interior chamber §' of the
said drum 4. The conical portion 12 of the
drum 4 causes the rising products of combus-
tion to pass up over the conical portion 17 of
the flue-section 4% and thence the said prod-
ucts of combustion pass into and through the
drum e¢. It will be observed also that during
the upward passage of the products of com-
bustion from the interior chamber ¢ of the
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lower heating-drum ¢ the air within the cen-
tral air-flue A becomes heated and rises and
an upward current of air through the said
flue between the cold-air chamber f below
and the hot-air chamber ¢ above is established.
The upper diametrically enlarged portion 16
of the central section A? of the flue /& mate-

rially enlarges the exposed surface area of

the said flue and in conjunction with the air-
spreading or air-distributing plate % within
the said flue-section retards the upward pas-
sage of air through the said flue. It will be
observed, therefore, that heat radiating in-
wardly into the flue A4 from the heating-drums
sand b is economically utilized in heating the
air passing upwardly through the said flue.

The drum @ rests upon an annular table 7,
which, as shown in FKig. 1, is arranged cen-
trally of and next below the said drum and
has legs 7’ standing upon the bottom of the
cold-air chamber f.

A vertically-arranged cylindrical open-end-
ed metal shell o surrounds the lower heating-

drum ¢ and the lower portion of the interme-

diate drum & and is enough larger diametric-
ally than the said drums to form an annular
air-chamber 21 around the said drums, which
chamber is in communication at its lower end
with the cold-air chamber f. The open-ended
cylinder o is provided at its Jower end with
legs o', which stand upon the bottom of ‘the
cold-air chamber £ The cylinder o is pro-
vided adjacent the lower end of the upper
conical portion 10 of the drum @ with an an-
nular rib or shoulder ¢°, formed interiorly

1. An annular conical deflector p rests upon
the shoulder ¢* and surrounds the upper coni-
cal portion 10 of the drum « and is enough
larger diametrically than the said conical por-
tion of the said drum to form an annular air-
space 22 between the said dram and thesaid de-
flector. The cylinder o is provided also andad-
jacent the lower end of the conical portion of
the intermediate drum & with an annular rib or
shoulder ¢®, formed interiorly of and upon the
said cylinder. An annular conical deflector »
rests upon the shoulder o° and overhangs the
conical portion 12 of the drum?d and is enough
largerdiametrically than the said portionof the
said drum to form anannular air-space 23 be-
tween the said drum and the said deflector,
which space is in comniunicaticn at the upper
end of the said deflector with the hot-air cham-
berg. It willbeobserved, therefore, thatdur-
ing the operation of the furnace currents of air
upwardly through the annalar chamber 21
from the cold-air chamber f below to the hot-

“air chamber g above are established, that the

lower deflector » deflects the air passing up-

wardly into the said chamber over the conical -

portion 10 of the lowermost heating-drum @
and causes the said air to pass upwardly
against the bottom of the intermediate heat-

of |
and upon the said cylinder, as shown in Fig.

8

ing-drum 8, that the said air is spread or dis-
tributed laterally by and below the last-men-
tioned drum, whence the said air passes up-

wardly around the drum b and is deflected

by vhe upper deflector # over the conical por-
tion of the said drum 5 and guided by the
said deflector v, to and in under the uppermost
heating - drum ¢, by which the said air is
spread or distributed laterally in under the
said drum on its way through the hot-air cham-
ber g. The ascent of the air heated within
and passing upwardly through the chamber
91 is therefore materially retarded, as desired.

The hot-air chamber ¢ is formed by a cy-
lindrical shell %, which has a top, as shown,
and forms the upper portion of the external
casing of the furnace. The shell g is pro-
vided above the uppermost heating-drum ¢
with lateral apertures to form the air-outlets
g of the said chamber. The shell ¢*1is also
apertured laterally, as at g*, to accommodate
the location of the flue ¢. The shell ¢* rests
upon a rib ¢, formed externally of and upon
a ring ¢, which at the said rib rests upon an
annular casing-section s, which surrounds the
upper portion of the cylinder 0. The annu-
lar section s rests at its lower end upon a rib
', formed externally ot and upon a ring ,
which in turn rests at its said rib upon.an an-
nular casing-section w, which surrounds the
Jower portion of the cylinder o, and has legs
w' standing upon the bottom of the cold-air
chamber £. The annular sections s and w and
the rings ¢ and v are enough larger diamet-
rically than the cylinder o to form an annu-
lar air-chamber 25 next externally of the said
cylinder, which chamber communicates at its
lower end with the cold-air chamber 7 below
and isin open relation at the top:with the
hot-air chamber ¢ above. Obyiously during
the operation of the furnace currents of air
upwardly through the air-chamber 25 are es-
tablished, and the air becomes heated as it as-
cends through the said chamber. It will be
observed that the shell g*and the annular sec-
tions s and 2 and rings 7 and « form the ex-
ternal casing of my improved furnace.

1 would here remark that the sectional con-
struction of the different portions of the fur-
nace as hereinbefore described is important
and valuable in the assemblage of the parts
and for repairs. .

The cold-air chamber 7 extends upwardly
around the annular section w, as at £°, and
the said upwardly-extending portion of the
said chamber communicates at its upper end
with the abmosphere externally of the furnace.
Tt will be observed, therefore, that cold air
does not only pass into the cold-air chamber
£ at the air-inlet /', but also directly into the
upper annular portion f 5 of the said chamber.
The direct communication of the upper annu-
lar portion /° of the chamber f with the at-
mosphere externally of the furnace is more

65

70

75

8o

85>

go

95

100

105

I10

115

I20

125




I0

I35

20

25

30

35

40

45

50

55

6o

65

4

especially for the purpose of taking cold air
directly from the room in which the furnace
is located; but obviously the said portion of
the said chamber can be covered, if desired.

To more effectually utilize the heat passing
into the uppermost heating-drum ¢, an air
passage-way 26 is formed next externally of
and extends, as shown in Figs. 1 and 3, almost
completely around the said drum, which air
bassage- way communicates at one end, as
shown in Fig. 3, with the upperend of an air
flue 2, which extends upwardly from and com-
municates with the upper annular portion f°
of the cold-air chamber £, as shown in Fig. 1.
The air passage-way 26, as shown very clearly
in Fig. 2, communicates at its opposite end
with oneend of an air-conducting passage-way
27 through an aperture or opening 28, formed
in the wall between the passage-ways 26 and
27. The passage-way 27 is formed next above
the outer portion of the heating-drum ¢ and
arranged concentrically with the inner air-flue
% and communicates at its other end with an
air- conducting passage-way 30 through an
opening 32, formed in the wall between the
passage-ways 27 and 30, as shown in Fig. 2.
The passage-way 30 is formed next above the
inner portion of the drum ¢and arranged con-
eentrically with the central air-flue %, and the
said inner air-conducting passage-way 30 has
an air-outlet 33 formed in the top wall of the
said passage-way and communicating with the
hot-air chamber, as shown-in Fig. 1. It will
be observed, therefore, that any excess of heat
in the uppermost heating-drum ¢ is utilized
to advantage in heating air conducted from
the flue z to and around and over the said drum.,

What I claim is—

1. A hot-air furnace comprising a heater
consisting of a plurality of heating-drums ar-
ranged at different elevations respectively and
in line vertically with their interior cham bers
in communication; a hot-air chamber exte-
riorly of and adjacent to the upper portion of
the heater and having air-outlets; a cold-air
chamber exteriorly of and adjacent to the lower
portion of the heater and having an air-inlet
communicating with the atmosphere exter-
nally of the furnace; means for conducting air
from the cold-air chamber to the hot-air cham-
ber centrally through the heating-drams, and
means for conducting air npwardly along and
externally of the drums from the cold-air cham-
ber to the hot-air chamber.

2. A hot-air furnace comprising  a heater
consisting of a plurality of heating-drums ar-
ranged atdifferent elevations respectively and
in line vertically with their interior chambers
In communication; a hot-air chamber extend-
ing over the heater; a cold-air chamber ex-
tending below the heater and in communica-
tion with the atmosphere externally of the
furnace; means for conducting air from the
cold-air chamber to the hot-air chamber cen-
trally through the heating-drums, and means
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for conducting air upwardly along and exter-
nally of the drums from the cold-air chamber
to the hot-air chamber.

3. A hot-air furnace comprising a heater
consisting of a plurality of heating-drums ar-
ranged at different elevations respectively and
in line vertically, with their interior chambers
in communication; a hot-air chamber extend-
ing over the heater; a cold-air chamber ex-
tending below the heater and in communica-
tion with the atmosphere externally of the
furnace; a flue arranged to conduct air from
the cold-air chamber to the hot-air chamber
through the heating-drums, and means for con-
ducting air upwardly along and externally of
the drums from the cold-air chamber to the
hot-air chamber.

4. A hot-air furnace comprising a heater
consisting of a plurality of heating-drums ar-
ranged at different elevations respectively,
with their interior chambers in communica.
tion; a hot-air chamber exteriorly of and ad-
Jacent to the upper portion of the heater; a
cold-air chamber extending below the heater
and in communication with the atmosphere
externally of the furnace; an upright air-flue
extending through the heating - drums and
communicating, at its lower end, with the
cold-air chamber, which flue communicates, at
its upper end, with the hot-air chamber.

5. A hot-airfurnace comprising a heater; a
hot-air chamber exteriorly of and adjacent to
the upper portion of the heater; a cold-air
chamber extending below the heater and com-
municating with the atmosphere exteriorly of
the furnace; an upright flue extending through
the heater and communicating, at its lower
end, with the cold-air chamber, which flue
communicates, at its upper end, with the hot-
air chamber, and means for retarding the
passage of air upwardly through the said flue.

6. A hot-air furnace comprising a heater; a
hot-air chamber extending over the heater; a
cold-air chamber extending below the heater
and communicating with the atmosphere ex-
teriorly of the furnace; an upright flue ex-
tending through the heater and communicat-
ing, at its lower end, with the cold-air cham-
ber, which flue communicates, at its upper
end, with the hot-air chamber; means for re-
tarding the passage of air upwardly through
the said flue; means whereby the passage of
air exteriorly of the heater from the cold-air
chamber to the hot-air chamber is effected,
and means for retarding the last-mentioned
passage of air.

7. A hot-air furnace comprising - a heater
consisting of a plurality of heating-drums ar-
ranged at different elevations respectively and
in line vertically, with their interior chambers
in communication; a hot-air chamber exte-
riorly of and adjacent tothe upper portion of
the heater; a cold-air chamber extending be-

low the heater and communicating with the

atmosphere exteriorly of the furnace; an up-
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right inner flu¢ extending through the heat-
ing-drums and communicating, at its lower
end, with the cold-air chamber, which flue
communicates, at itsupper end, with the hot-
air chamber; and means for conducting air up-
wardly along the exterior of the drums from
the cold-air chamber and comprising an up-
right outer flue communicating, at its lower
end, with the cold-air chamber; air-conduct-
ing passage-ways formed next exteriorly of
the upper portion of the heater and establish-
ing communication between the aforesaid
outer flue and the hot-air chamber.

8. A hot-air furnace comprising a heater; a
hot-air chamber exteriorly of and adjacent to
the upper portion of the heater; a cold-air
chamber extending below the heater and com-
municating with the atmosphere exteriorly of
the furnace; an upright inner flue extending
through the heater and communicating, at its
lower end, with the cold-air chamber, which
flue communicates, at its upper end, with the
hot-air chamber; and means for conducting
air upwardly along the exterior of the heater
trom the cold-air chamber to the hot-air cham-
ber .and comprising an upright outer flue com-
municating, at its lower end, with the cold-air
chamber; an air - conducting passage - way
formed next exteriorly of and extending
around the upper portion of the heater and
communicating, at one end, with the afore-
said outer flue, and another air-conducting
passage-way formed nextabove the heater and
communicating, at one end, with the first-
mentioned passage-way and in communica-
t)ion, at its other end, with the hot-air cham-

er.

9. In a hot-air furnace, an interiorly-cham-
bered heating-drum having a conical upper
portion and provided with an outlet; means
for conducting products of combustion from
the said outlet; a hot-air chamber above; a
cold-air chamber below; an upright flue ex-
tending through the interior chamber of the
drum, which flue communicates, at its lower
end, with the cold-air chamber and is in ¢com-
munication, at its upper end, with the hot-air
chamber; an open-ended cylinder surround-
ing the drum and enough larger diametrically
than the drum to form an annular chamber in-
teriorly of the cylinder and exteriorly of the
drum, and an annular deflector supported
from the cylinder and overhanging the conical
portion of the drum and enough larger dia-
metrically than the said conical portion to
form a space around the said conical portion,
which space is in communication below with

‘the cold-air chamber and communicates above

with the hot-air chamber.

10. In a hot-ajr furnace, an interiorly-
chambered heating-drum having a conical up-
per portion and provided with an outlet at
the upper end and centrally of the said con-
ical portion; means for conducting products of
combustion from the said outlet; a hot-air

S

.

chamber above: a cold-air chamber below; an
upright flue arranged centrally of the drum
and extending through the aforesaid outlet,
which flue communicates, at its lower end,
with the cold-air chamber and is in commu-
nication, at its upper end, with the hot-air
chamber; an open-ended cylinder surround-
ing the drum and enough larger diametrically
than the drum to form an annular space inte-
riorly of the cylinder and exteriorly of the
drum; and a conical deflector supported from
the cylinder and overhanging the conical por-
tion of the drum and enough larger diametric-
ally than the said conical portion to form a
space around the said conical portion, which
spaceis in communication below with the cold-
air chamber and communicates above with the
hot-air chamber. »

11. In a hot-air furnace, an interiorly-
chambered heating-drum having a conical up-
per portion and provided with an outlet; means
for conducting products of combustion from
the said cutlet; a hot-air chamber above; a
cold-air chamber below; an upright flue ex-
tending through the interior chamber of the
heating-drum, which flue communicates, at
its lower end, with the cold-air chamber and
is in communication, at its upper end, with
the hot-air chamber; an open-ended cylinder
surrounding the drum and enough larger dia-
metrically than the drum to form an annular
space interiorly of the cylinder and exteri-
orly of the drum, which ¢ylinder is provided
with legs standing upon the bottom of the
cold-air chamber, and a conical deflector sup-
ported from the cylinder and overhanging the
conical portion of the drum and enough larger
diametrically than the said conical portion to
form a space around the said conical portion,
which space is in communication below with
the cold-air chamber and communicates above
with the hot-air chamber. .

12. In a hot-air furnace, an interiorly-
chambered heating-drum having a conical up-
per portion and provided with an outlet; means
for conducting products of combustion from
the said outlet; a hot-air chamber above; a
cold-air chamber below; an upright flue inte-
riorly of the drum, which flue communicates,
at its lower end, with the cold-air chamber
and is in communication, at its upper end,
with the hot-air chamber; an open-ended cyl-
inder surrounding the drumand enough larger
diametrically than the drum to form an annu-
lar chamber interiorly of the cylinder and ex-
teriorly of the drum; an annular deflector sup-
ported from the cylinder and oyerhanging the
conical portion of thedrumand enoughlarger
diametrically than the said conical portion to
form a space around the said conical portion,
which space is in communication below with
the cold-air chamber and communicates above
with the hot-air chamber, and an annular
chamber formed externally of the aforesaid
cylinder and communicating, at its lower end,
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with the ¢old-air chamber and, at its upper
end, with the hot-air chamber.

13. A hot-air furnace comprising a heater
having two interiorly - chambered heating-
drums arranged one above the other, with the
upper portion of each drum conical, and with
the interior chamber of the higher drum com-
municating, at the bottom, with the interior
chamber of the lower drum; means for con-
ducting products of combustion from the in-
terior chamber of the higher drum; a hot-air
chamber adjacent the upper portion of the
heater and having an outlet; a cold-air cham-
ber at the bottom of the heater and in com-
munication with the atmosphere externally
of the furnace; an upright flue extending
through the drums, which flue communicates,
at its lower end, with the cold-air chamber
and, at its upper end, with the hot-air cham-
ber, and means whereby air is conducted from
the cold-air chamber upwardly around the
drums and over the conical portions of the
drums to the hot-air chamber.

14. A hot-air furnace comprising a heater
having two interiorly - chambered heating-
drums arranged one above the other, with the
upper portion of each drum conical, and with
the interior chamber of the higher drum com-
municating, at the bottomn, with the interior
chamber of the lower drum; means for con-
ducting products of combustion from the in-
terior chamber of the higher drum; a hot-air
chamber adjacent the upper portion of the

heater and having an outlet; a cold-air cham--

ber at the bottom of the heater and in com-
munication with the atmosphere externally
of the furnace; an upright flue extending
through the drums and provided, within the
interior chamber of the higher drum, with a
diametrical enlargement overhanging the bot-
tom of the said chamber, which flue communi-
cates, at its lower end, with the cold-air
chamber and, at its upper end, with the hot-
air chamber, and means whereby air is con-
ducted from the cold-air chamber upwardly
around the drums and over the conical por-
tions of the drums to the hot-air chamber.
15. A hot-air furnace comprising a heater
having two interiorly - chambered heating-
drums arranged one above the other, with the
upper portion of each drum conical, and with
the interior chamber of the higher drum com-
municating, at the bottom, with the interior
chamber of the lower drum; means for con-
ducting products of combustion from the in-
terior chamber of the higherdrum; a hot-air
chamber adjacent the upper portion of the
heater and having an outlet; a cold-air cham-
ber at the bottom of the heater and in com-
munication with the atmosphere externally
of the furnace; an upright flue extending
through the drums and provided, within the
interior chamber of the higher drum, with a
diametrical enlargement overhanging the bot-
tom of the said chamber, which flue communi-
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cates, at its lower end, with the cold-air chani-

ber and, at its upper end, with the hot-air
chamber, and means within the aforesaid dia-
metrically - enlarged portion of the flue for
spreading and distributing the air received
within the said portion over the biottom of
the interior space of the said portion.

16. A hot-air furnace comprising a heater
having two interiorly - chambered heating-
drums arranged one above the other, with the

upper portion of each drum conical, and with

the interior chamber of the higher drum com-
municating, at the bottom, with the interior

chamber of the lower drum; means for con-

ducting products of combustion from the in-
terior chamber of the higher drum; a hot-air

chamber adjacent the upper portion of the-

heater and having an outlet; a cold-air cham-
ber at the bottom of the heater and in com-
munication with the atmosphere externally of
the furnace; anuprightflueextending through
the drums and provided, within the interior
chamber of the higher drum, with a diamet-
rical enlargement overhanging the bottom of
the said chamber, which flue communicates, at
its lower end, with the cold-air chamber and,
at its upper end, with the hot-air chamber,
and a horizontally-arranged plate within the
said diametrically-enlarged portion of the flue,
which plate overhangs the bottom of the space
within the said enlarged portion of the flue
and is provided with an upwardly-projecting
flange extending along the edge of the plate.

17. A hot-air furnace comprising a heater
having two interiorly - chambered heating-
druros arranged one above the other, with the
upper portion of each drum conical, and with
the interior chamber of the hicher drum com-
municating, at the bottom and centrally, with
the interior chamber of the lower drum at the
upper end and centrally of the conical portion
of the lower drum; a hot-air chamber adja-
cent the upper portion of the heater and hav-
ing air-outlets; a cold-air chamber at the bot-
tom of the heater and in communication with
the atmosphere externally of the furnace; an
upright flue arranged centrally of the drum
and provided, within the interior chamber of
the higher drum, with a diametrical enlarge-

ment having a conical upper portion and over-

hanging the bottom of the interior chamber
of the said drum, which flue communicates, at
its lower end, with the cold-air chamber and,
ab its upper end, with the hot-air chamber,
and means within the aforesaid diametrically-
enlarged portion of the flue for spreading and
distributing the air received within the said
portion over the bottom of the interior space
of the said portion, and means whereby air is
conducted from the cold-air chamber upwardly
around the drums and over the conical por-
tions of the drums to the hot-air chamber.
18. A hot-air furnace comprising a heater
consisting of three interiorly - chambered
drums arranged at different elevations respec-
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tively and in line vertically, with the interior
chambers of adjacent drumsin communication
with each other; means for conducting prod-
uets of combustion from the heater; ahot-air
chamber extending around and over the up-
permost drum and having air-outlets; a cold-
air chamber extending in under the lowermost
drum and upwardly around the lower portion
of the heater and communicating, at the up-
per end of its upwardly - extending portion,
with the atmosphere externally ‘of the fur-
nace; a flue extending through the drums and
communicating, at its lower end,with the cold-
air chamber and, at its upper end, with the
hot-air chamber; means for retarding the pas-
sage of air upwardly through the said flue,
and means whereby air is conducted from the
cold-air chamber upwardly externally of the
heater to the hot-air chamber. =

19. A hot-air furnace comprising a heater
consisting of three interiorly - chambered
drumsarranged at different elevations respec-
tively and in line vertically, with the inte-
rior chamber of adjacent drums in commu-
nication with each other centrally of the re-
spective drums; means for conducting prod-
ucts of combustion from the heater; a hot-
air chamber extending around and over the
uppermost drum and having air - outlets; a
cold-air chamber extending in under the lower-
most drum; and having an air-inlet commu-
nicating with the atmosphere externally of
the furnace; a flue extending through the
drums and communicating, at its lower end,
with the cold-air chamber and, at its upper
end, with the hot-air chamber; means for re-
tarding the passage of air upwardly through
the said flue; means whereby air is conducted
from the cold-air chamber upwardly exter-
nally of the heater to the hot-air chamber,
and a deflector for deflecting the last-men-
tioned air, during its ascent, inwardly against
the heater.

90. A hot-air furnace comprising a heater
consisting of three interiorly - chambered
drums arranged at different elevations respec-
tively and in line vertically, with the upper
portions of the intermediate and lowermost
drums conical and with the interior chambers
of adjacent drums in communication with
each other; means for conducting products of
combustion from the heaters; a hot-air cham-
ber externally of the upper portion of the
heater and having an outlet; a cold-air cham-
ber extending in under the heater and pro-
vided with an air-inlet communicating with
the atmosphere externally of the furnace;
means for conducting air from the cold-air
chamber upwardly through the heating-drums
to the hot-air chamber; an open-ended cylin-

7

der surrounding the intermediate and lower-
most drums and enough larger diametrically
than the said drums to form an annular cham-
ber interiorly of the cylinder and exteriorly

of the said drums, and annular deflectors sup- 65

ported from the said cylinder and overhang-
ing the conical portions of the intermediate
and lowermost drums and enough larger dia-
metrically than the said conical portions to

form air-spaces around the said conical por- 70

tions, which air-spaces are in communication
with the cold-air chamber below and with the
hot-air chamber above.

91. A hot-air furnace comprising a heater

consisting of three interiorly - chambered 75

drums arranged at different elevations respec-
tively and in line vertically, with the upper
portions of the intermediate and lowermost
drums conical and with the interior chambers

of adjacent drums in communication with 8o

each other; means for conducting products of
combustion from the heater; a hot-air cham-
ber externally of the upper portion of the
heater and having an outlet; a cold-air cham-

ber extending in under the heater and pro- 85

vided with an air-inlet communicating with
the atmosphere externally of the furnace;
means for conducting air from the cold-air
chamber upwardly through the heating-drums

to the hot-air chamber; an open-ended cylin- 9o

der surrounding the intermediate and lower-
most drums and enough larger diametrically
thap the said drums to form an annular cham-
ber interiorly of the cylinder and exteriorly

of the said drums, which cylinder is provided 95

with legs standing upon the bottom of the
cold-air chamber; annular deflectors support-
ed from the said cylinder and overhanging the
conical portions of theintermediate and lower-

most drums and enough larger diametrically 1o

than the said conical portions to form air-
spaces around the said conical portions, which,
air-spaces are in communication with the cold-
air chamber below and with the hot-air cham-

ber above; an annular chamber formed next 105

exteriorly of the aforesaid cylinder-section by
a casing having legs standing on the bottom
of the cold-air chamber, and the last-mentioned
chamber communicating, at its lower end,

with the cold-air chamber and, at its upper-11o

end, with the hot-air chamber. '

In testimony whereof I sign the foregoing
specification, in the presence of two witnesses,
%llis 4thday of February, 1904, at Cleveland,

hio.

CHARLES W. STRAN.

Witnesses:
C.-H. DorERr,
G. M. Havyss.




