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To allwhom it may concern.:

Be it khown that I, Epwarp P. CozE, &
citizen of the United States, and a resident
of Chicago, in-the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Furnaces, of which
the following is a specification. - ‘

The present- invention relates to hot—air

* furnaces and particularly to the so-called
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“single-register” or “pipeless” type compris-
ing -a heater and inner and :outer casings
providing -an outer, down-draft, cold alr
passage between the casings and an inner,
up-draft, hot-air passage about the heater,
and which passages communicate with each

* other at the furnace base and with a register
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in the floor above the furnace. -

To prevent the transfer of heat to the
descending cold air from, interfering with
the effective circulation of air through the
furnace, the inner casing is usually provided
with a double wall providing a relatively

- narrow- insulating space open at the lower
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end adjacent the base of the furnace and
communicating at the upper end with the
upper portion of the hot air passage. in
theory, a small portion of the air from the
lower end of the descending cold-air passage
circulates upwardly through this narrow in-
sulating space, but because of its great
length and restricted cross sectional area
and because of the suction produced by the
heater in the main hot air passage, it -is
found in practice that there 1s little or no
circulation through the insulating space.
Again, expedients now in use do not effec-
tively insulate the inwardly projecting por-

. tion or cone section of the inner casing above
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" becomes. highly

the heater radiator. The ascending hot air
and the descending cold air strike against
this section of the imner casing so that it
heated and sets up counter
currents and eddies that check the flow of
air, particularly in the cold-air passage, over
this portion:of the inner casing: For thess

reasons, as careful tests have shown, it is

highly important to guard against the trans-
fer of heat to the descending cold air at this
point. ' S

- The present invention seeks to overcome
the difficulties above noted and to provide a
simplified and improved casing construction
which will insure the effective circulation of

Sp.eciﬁcétio_n of Letters Patent. . Patented
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air and thereby increase the efficiency of the:

furnace. The invention consists in the fea-
tures of improvement hereinafter set forth,
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illustrated 1n the preferred form in the ac- -

companying - drawing and  particularly
peinted out in the appended claims. =~
In the drawing: —~ .~ & -
Tig. 1 is a vertical
Fig. 2 is a detail longitudinal section on
the line 2—2 of Fig. 1. e
Referring to the drawings; the furnace: is

section of the furnace,

provided with the usnal combustion heater
5 of any suitable type. ~ This heater is'mount- .

ed on an annular base- 6 and-includés an ash
pit 7, a fire box 8, a combustion chamber 9,
and a heat radiator 10 superposed, as usual,
one above the other. EE N
The heater: is. surrounded by spaced cas-
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ings 11 and 12." The inner casing 11 pro- .
vides an up-draft, hot-air passage 13 about .

the heater. A down-draft, eold-air passage

14 is formed between the inner-and the outer-

casings and communications with the hot-air
passage at, the base of the furnace. The main
vertical section of the cuter easing 12 rests
on a ring 15 at the base of the furnace and
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fits about the rib 16 on this ring. Radial -

arms 17 connect this ring with the base 6.

The main vertical section -of the-inner cas-

ing 11 fits about the ring 18 and rests on the

rib 19 projecting laterally therefrom. “This.

ring is supported by legs 20 resting on'the
‘arms 17 so that the lower end of the inner
casing is located a short distanee above the
base of the farnace and substantially at or
slightly below the level of the lower end of
the fire-pot 8. - '

A ring 21 similar to the ring 18 ‘ﬁ.ts 'Withi-n ‘
the upper end-of the main section of the in-.
ner casing.: A.tapered. or-conical section 22

of theinner casing or shell likewise fits about

85.
90

95

this ring 21 and rests.on the rib 23 thereon.

An upper, vertical, section 24 opens at: the

top fits over the cone section 22. A ring-25

similar to the ring 21 fits within the top of

the main vertical section:of the outer casing
or shell and a tapered or conical section 26,

forming part of the outer shell, fits-about
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this ring and rests on the rib 27 thereon..  An -

upper vertical section 28 fits over the.top of
the cone 26 and forms part of the outer shell.
A corresponding section 29 telescopes with

105
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the section 28 and is suspended from the reg-
ister 30 seated in the floor of the room im-
mediately above the furnace. : ;
Means is provided for forming a relativel
short, np-draft, air circulating and insulat-
ing space about the upper portion of the in-
ner casing above the heater, and which in-
sulating space communicates at its lower

~inlet end directly with the down-draft cold-

air passage 14.. As shown, the upper sec-
tion 24 of the main inner casing terminates
a slight distance below the register 30 and

the air insulating space is formed by a sup-

plemental inner or jacketing casing 31 which
extends downwardly from the register 30
about the upper portion of the main inner
casing and in spaced relation therewith and
terminates, at its lower end, above the level
of the fire-pot 8 of the heater. - In accord-
ance with the preferred embodiment of the
invention, the supplemental inner casing
comprises an upper portion formed-of tele-

~scoping’ sections and a tapering.or conical

. section extending over the corresponding sec-
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tion of the main inner casing and supported
thereon in spaced relation by straps 32 or
other suitable means. The upper portion
of the main inner casing and the supplemen-
tal inner casing thus form an up-draft air
circulating and insulating space, which com-
municates at its lower inlet end directly with
the down-draft cold-air passage at a point
adjacent the junction of the Jower section

~and the tapering or conical section. of the
-maln inner casing. At its upper end the in-

sulating space communicates with ‘the upper
end of the main up-draft air passage. With
this arrangement the supplemental air insu-
lating: space does not, as in the prior strue-
ture referred to, communicate at its lower
end with the down-draft cold-air passage at

“-substantially the same level as the main up-
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draft hot-air
higher level.

In order to prevent any radiation of heat
from the lower vertical section of the casing
11, T have found it advantageous to provide
an inner lining 34 having areflecting surface,
such as bright tin, preferably spaced slightly
from the inner wall of this ‘casing. -Bosses

passage, but at a substantially

35 or any other suitable means may be used

to maintain this spaced relationship. The
space between the casing and its lining is

- closed and, if desired, asbestos or other suit-

able insulating material may Dbe placed
therein.

A cast iron front 36 is secured to the rings
15 and 25 and has flanges at its side edges to
which the lower main section of the outer
casing 12 is secured by bolts or other suitable
means, and vertical channel irons 387 con-

“nected to the front edges of the lower main

~ sections of the inner and outer casings and

connected together at their upper ends form

5 a closure for the cold air passage. These
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channel irons 87 are spaced from the feed
and ash pit snouts 38 and 89, in. the man-
ner indicated in Tig. 2 of the drawing.
Means, well known in the art are also pref-
erably provided for spacing the cold-air pas-
sages from the cleanout passage 40 of the
front of the radiator and from the usual
smoke flue that projects from the rear por-
tion of the radiator. ‘

When the furnace is in use, cold air en-
ters the passage 14 through the outer por-
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tion 41 of the register and passes down- -

wardly to the base of the furnace and be-
neath the lower end of the inner wall 11 into
the hot air passage 13. The heated air rises
in the passage 13 and is discharged through
the central portion 42 of the register.. ,
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The cold air passing downwardly in the

passage 14 likewise enters the air passage 33

between the supplementary inner casing 31
and the main casing 11 and passes upwardly

over the conical and upper vertical sections

of the main inner casing and is conducted.

upwardly through -this passage to the upper
edge -of this casing, where it enters the up-
per end of the main hot air passage. .

Air from the passage 14 is admitted to
the relatively short insulating space or pas-
sage 33 before it has had an opportunity to

become heated, but heat imparted thereto

by the conical section 22 of the main inner
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casing causes. it to rise rapidly -within this

passage. - This circulationis also aided by
the suction effect of hot-air discharged from
the upper section 24 of the main inner cas-
ing. Thus, while the conical section 22 acts
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as a baffle against which highly heated as- : -
cending air strikes and becomes very hot, -

the heat radiated therefrom is carvied off
by the relatively cool air which is main-
tained in .effective circulation through the
passage 33, and the conical section of sup-
plemental inner casing against which the
descending cold air strikes, remains eool
and does not impart heat to the descending
cold air in the passage 14. The lower or
main vertical section of the inner casing

coes not hecome highly leated - and the-

downward movement of the cold air in the
lower vertical portion of the passage 14 is
rapid. Moreover, the lining 84 which forms
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an insulating space and has a radiant heat . ,
reflecting surface, prevents any material ra-

diation of heat into the cold-air passage.

Obviously, changes may be made from the,

details set forth without departure from the
essentials of the:invention as set forth in
the claims, A : :

I claim as my invention:— = -

1. In a hot air furnace, the combination
with a combustion heater and a superposed
register, of outer and inner’ casings having
substantially vertical - sections. about” said
heater and intermediate tapering sections and
substantially vertical -upper sections above

120 -
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the heater, said casings {)’1“oviding main down
and up-draft air circulating passages com-
municating at their upper ‘ends with said

register, and: means providing an up-drait
air insulating passage about thie upper. por-

tion ‘of said inner casing, both of said up-
draft -air passages communicating directly
at their lower inlet-ends with said down-
draft air passages, the main up-draft air
passage communicating with the down-draft
passage at the base of the furnace and ‘the
supplemental up-draft air passage commu-
nicating therewith at a substantially higher
level. :

9. In a hot-air furnace, the combination
with a cumbustion heater having a radiator
at its upper end and with a superposed regis-
ter, of outer and inner casings about and ex-
tending above said heater and providing an
outer, down-draft, cold-air passage and an
inner, up-draft, hot-air passage in communi-
cation at their lower ends and communicat-
ing at their upper ends with said register,
said inner casing having a conical section
above said radiator, and a jacket forming
with said conical section an up-draft air pas-
sage communicating with said cold air pas-
sage at a point substantially at the base
of said conical section.

3. In a hot-air furnace, the combination
with a combustion heater comprising an
ash-pit, fire-pot, combustion chamber and ra-
diator in superposed relation, of outer and
inner casings about and extending above said
heater and providing an outer, down-dratt,
cold-air passage and an inner, up-draft, hot-
air passage in communication at their lower
ends below the level of the fire-pot, said cas-
ings having substantially vertical upper and
lower sections and intermediate conical sec-
tions above said radiator, and a jacketing
casing extending over the conical section of
said inner casing and providing an up-draft
air passage and insulating space communi-
cating at its lower inlet end with said cold-
air passage at a point above the level of the

. fire-pot.
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4. In a hot-air furnace, the combination
with a combustion heater having a radiator
at its upper end and with a superposed regis-
ter, of outer and inner casings about and ex-
tending above said heater and providing an
outer, down-draft, cold-air passage and an
inner, up-draft, hot-air passage in commu-
nication at their lower ends and communi-
cating with said register at their upper ends,
said casings having lower main and reduced
upper sections and intermediate connecting
sections, and a jacket forming with the in-
termediate section of said inmer casing an
air passage and insulating space having its
inlet communicating with said cold-air pas-
sage at a point adjacent the upper end of the
main section of said inner casing.

5. In a hot air furnace, a combustion

‘the register to the furnace base, said main
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heater having a radiator at its upper end,
a superposed register, an-outer’ casing ex-
tending from the register to the furnace base,
a ‘main inner casing terminating at its lower
end slightly above the furnace base and hav-
ing an inwardly extending upper ‘section
above said radiator, and a-second.inner cas-
ing extending downwardly from the register
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‘around the upper portion of said main inner

casing and terminating & substantial dis-
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tance above the lowér -end thereof; said cas-

ings being in spaced relation and providing

main down and up-draft air circulating pas-
sages in communication at the base of the
furnace, and a substantially shorter, up-
draft air passage or insulating space between
the portions of said main air passages above
the heater and communicating directly at its
lower inlet end with said main down-dralt -
air passage. - : 85
6. In a hot air furnace, a combustion
heater comprising an ash-pit, fire-pot, com-
bustion chamber and radiator in superposed
relation,  a register above said heater, an
outer casing, a main inner casing and a sup-
plemental 1nner casing in spaced relation to.
form air circulating passages and having
conical sections above the upper portion of
said heater, said outer casing extending from
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inner casing terminating at its upper end -
below said register and at its lower end
slightly above the furnace base, and said
supplemental inner. casing extending down-
wardly from said register about the upper 100
portion of said inner casing and terminat-
ing above the level of the fire-pot. o

7. In a hot-air furnace, a. combustion
heater having a radiator at its upper end,
a superposed register, an outer casing ex- 105
tending from the register to the furnace base,
a main inner casing terminating at its lower -

“end slightly above the furnace base and at

its upper end slightly below said register,
said casings having upper and lower substan- 110
tially vertical sections'and intermediate con-

ical ‘sections, and a second inner casing ex-
tending from said - register downwardly
about the upper vertical and conical sections
of said main inner casing and terminating 115
adjacent the upper end of the lower vertical
section thereof, said casings being in spaced
relation to provide main down and up-draft

air circulating passages and an intermediate
up-draft air circulating and insulating space 120
about the upper portion of said main inner
casing.

8. In a single-register hot-air furnace, a
combustion heater, and outer and inner cas--
ings surrounding said heater and having re- 126
duced portions extending above the same,
said casings being in spaced relation and
providing main down and up-draft air cir-
culating passages communicating at the fur-
nace base and a substantially shorter inter- 130
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mediate up-draft air circulating and insulat-
ing space arranged between the portions of
said passages above the heater and having
its lower inlet end in direct communication
with said down-draft air passage.

9. In a hot air furnace, a combustion
heater, a superposed register, outer and

Anner casings surrounding said -heater and

having reduced portions extending above the
same, said casings being in spaced relation
and providing down and up-draft air circu-
lating passages in communication at their
lower ends and communicating with said
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register at their upper ends, the section of

‘the inner casing immediately surrounding

the heater having a non-air-circulating, in-
sulating jacket and the section of the inner

casing above the heater having an outer

jacket spaced therefrom to provide an up-
draft air circulating and insulating space
having its lower inlet end communicating
with said down-draft air passage substan-
tially at the level of the upper end of said

heater.

EDWARD P. COLE.
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