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' RATION OF OHIO. .. .

a Appli‘cavtion; filed Pebruary 2, '1921"'

- To allwhom, it may concern.:

10

: Be it ‘known that I Fary J. DLLISON a

citizen: of the Umted States, and remdent
of Maywood, in- the county of Cook and

State of Ilhn01s have invented a certain

‘new and useful Improw ement in Air Heaters,
of*which the following is a full, clear, con- -
~cise, and -exact description, reference belno

had to the accompanying drawmos, formmfr
a part of this specification.

v..invention relates to air heaters for
heatlng and -ventilating

drying and- dehydratln purposes My in-

“'vention relates more partleularly to devices

20

for controlling the flow of air past-the heat i
-radiating: surfaces of -such furnaces and to
the automatle means of" contlolhno such de--

vices. :
:One object of my 1nvent10n is to prov1de
means . for reversing the flow of air to be

7 heated under iorced feed and gravity feed

*conditions.

It is ‘well understood’ that an
air-heater operates more efficiently when the
cold air first impinges upon the cooler por-
tions of the radiating surfaces because under

~these conditions a wleater proportion:cf the

" heat may: be extracte from the radiating

.85

.40

~ing surfaces of: higher tompemtule

surfaces than where the air which impinges

- upon-the cooler radiating surfaces has been

previously Lieated by contact with the radiab:
- Adr
furnaces are 1ot or dinar ily arranged for the

impingement of “air upon the mdmtm«r sur- .

faces 1n this more. efficient order beeause this
order ordinarily requires a flow of airwhich

15 oposite to the natural gravity flow created
Tn.

however,

by the heat of -the air within heater.
accordance with ' ‘my invention,
when' the air:is caused to flow throucrh the

heater by gravity at such times as the pres-
sure flow may be temporarily cut off, dam-
pers are automatically changed so that the-

~-alr. to ‘be heated reverses- its direction of

45
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flow through the heater and follows the less

efficient div ection of gravity flow.

" A ‘further object of my invention resides

in the particular arrangement of parts which
divides the usual warm air chamber into. two
compartments to facilitate the flow of air

in alternate diréctions in a sunple and effi-

clent manner.

A stil]l further object of .my invention ve-
sides in the automatic means for comtr olling
the damper positions to bring about the
1evercql of an ﬁowmcr throuorh the he‘tter

, -high temperature'"

AIR HEATLER

sé‘fial"'xvo 441,746, L
Still further ob1ects of my invention will
appear from the {oll lowing ‘detailed descrlp—
tion-and' the appended claims;
My invention is illustrated i in the accom-

panying drawings, in which—
-Figiire 1 is 2

the heater ot Figure 1.

vertical section’ through ‘8
battery of heaters of the horizontal air flow’
type, described inmy" co-pending applica-
tion, Serial \To 424 019 ﬁled November 15 :
1920,

Floule 2 is a plan, partmlly in sectlon ofg ‘

60,

65.

Figure 815 & ver‘ucal section throuvh a,"'

vheetel of the vertical air flow type 1llustrat~ .
.70
Throuohout the drawings like characters’ "~

ing the application of my invention thereto:

have been used to de31gnate smular parts in

the- various views. -

‘Referring more- s13e01ﬁcally to I‘10u1e 1,

the heater - therein illustrated comprises: a
fire box 5 having side walls, rear wall and

top sectlons founed with” radntmcr ﬁns for -

heating' the air which. impinges upon, them

in its passage either to or from the radiator’

section 6 located above the fire box, This
radiator section is sep(nuted from the fire

box by a-baffle plate 7 which extends through-"

out an entire battery of heaters and serves

75
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to cause the air to assue honaontal travel -

along the fire box section and along the ra’ §:

dlatm section ‘in alternate chrectlons

When heaters of this character are ar-

ranged in a battery, the ash pits 8 are pref-

embly connected info 2 single chamber. The .
various ‘heaters may be separated by par-.

titions to  facilitate repairs on individual

heaters, while other heaters are in operation:
or they may be assembled  in continuous .
- chambers extending throucrhout the lenoth,

of the battery of heaters. _

In accordance with the embodlment of
Figure 1, a rear wall 10 constitutes a pri-
mary separatlon between the heater. sections
and the so-called warm air chamber 11; a
second rear wall 13 is interposed . between
the wall 10 and the rear wall 14 of the warm
air chamber, dividing the rear portion of the
Warm air ehamber mto two vertical com-
partments for the purpose to be more fully
hereinafter set forth.. The top of the parti-
tion 18 is connected to a horizontal partition -
16 which' acts to direct the flow of air hori-
zontally along the radiator sections 6.

90
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The bmned and burnmo gases flow from .

_ the rear of the ﬁre bO\ 5 mto the inner pair

110
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of horizontal radiating sections 17 where
they travel to the forward end of the furnace
and are conducted through the cross-overs
18 to. the outer radiator sections 19 in which
they return to the smoke box 20 from which
they pass off through the flue 21. From
this flow of gases, it will be seen that the
furnace fire box § is subjected to the high-
est temperature, whereas the radiating sec-
tions 17 and 19 receive the burned gases
after a considerable portion of the heat has
been absorbed by the metal of the heater.

In order to direct air under forced feed

. first upon the radiator sections, and later
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upon the walls of the fire box, 1 provide a
snitable fan 25 driven by motor 26 and di-
recting air into an induction tube 27 for
delivery to each of the several heaters of
the battery. When the dampers are in the
position shown in solid lines in Figure 1,
air passes through the branch conduit 28
into the chamber 29 on the forward side of
the partition 13. The air then passes the
open damper 30 and follows the course of
the solid arrows, passing into the warm air
chamber through the opening 81 under the
wall 10. From the lower part of the warm
air chamber 11, the air passes up between
the walls 18 and 14 to the upper spaces
where it is carried to its final destination
through conduits similar to 32. A damper
83 is arranged under the conditions named,
to close the passage between the chamber

29 and the Tower portion of the warm air.

chamber 11, this damper being connected
by a rod 84 with the damper 30, which, in
turn, is connected by means of a rod 85 with
a damper 36 which, under the conditions
named, closes an opening between the cham-
ber 29 and the upper part of the warm air
chamber 11. This series of dampérs all con-
nected together is controlled through a link
38 and piston. rod 39 by a piston arranged

‘within a cylinder 40 operated by compressed

air through a conduit 41 and compressor 42
or other meang hereinafter described so that
whenever the motor 26 is in operation suffi-
cient air pressure will be maintained in the
cylinder 40 to' hold the dampers in the con-
dition just deseribed.’ : v
Whenever the fan motor ceases to operate

and the air is cut off from the conduit 41,

the dampers automatically move to their
alternate positions shown in dotted lines in
Figure I. This movement is preferably ac-
complished by overbalancing the train of
dampers as by a weight 44 carried by one
of the dampers. When the air pressure is
relieved from conduit 41 and these dampers
assume the positions indicated by dotted
lines, the flow of air over the radiating sur-
faces of the heater reverses its direction
taking the path illustrated by the dotted ar-
rows. Under these conditions, the air passes
from the induction conduit 28 into the cham-

_electric
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ber 29 thence horizontally and upwardly
toward the front of the heater and sdgain
horizontally rearwardly along the radiator
sections 6 and’ out into the waim air cham-
ber 11 past the now open damper 36. : Un- 70
der these conditions, the -air impinges the .

‘hotter portions of the heater first and there-

fore extracts the heat from the radiating
surfaceés with somewhat slightly less effi-

-ciency than under forced-feed operation. =~ 75

In some installationis compressed air is
available without the use of a separate com-
pressor such as 42 and in this case an auto-
matically operating three way valve, such
as illustrated in dotted lines at 46, Figure
2, may be connected in the dir line and op-
erated by the handle of the usual automatic
circuit breaker electrically connected in the
blower motor circuit. In accordance with
this illustration, when .the eleciric circuit
for the motor is interrupted either at the
main switch or threugh some failure of the
supply, the automatic —circuit
breaker arm 47 moves away from its retain-
ing magnet 48 thus causing a partial rota-
tion of the valve 46 which is arranged under
these conditions to cut off the compressed
air supply and open the stmospheric vent.
When the air supply is thus cut. off, the
dampers assume their alternate position,
the air from behind the piston then escap-
ing through the vent in the three way valve.

In Figure 3 the flow of air into the warm
air chamber is exactly the same as described:
in connection with Figures 1 and 2, the only
difference being that the flow of .air over
the radiating surfaces of this furnace is in.
a vertical direction. The air under forced
feeding conditions impinges first upon the
radiator sections 50 and then upon the fire 105
box sections 51 and under gravity flow con-
ditions reverses and impinges upon the fire
box sections 51 and then upon the radiator
sections 50. L S

- Although I have shown and described my 110
invention with respect to certain specific
structures, it is to be understood that modi-.
fications of these structures may be made
without departing from the spirit and scope
of my invention. ; ~
. What T claim is:— o .

1. In a heater, the .combination. with 4
warm air chamber, of o partition dividing
the warm air chamber into two compdirt-
ments, a means for directing the: flow of 120
air through one of said compartments in
one direction which is opposite to the natural
gravity flow of air in that compartment, and
an automatic means for shifting the first-
named means to direct the fiow of air 125
through said compartment in the divection
of the natural gravity flow of air in said
compartment. o o

2. In a heater, the combination with radi-
ating sections, of an induction passage and 150

80
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an eduction passage, dampers for direct-
ing the flow of air from the induction pas-
sage to the eduction passage, either with or
against the natural gravity flow of air over
said radiating sections dependent wupon
whether or not the air is fed to the indue-
tion passage under pressure. :

3. In a heater, the combination with radi-
ating sections, of a warm air chamber per-
manently connected with the lower portion
of the chamber containing said radiating
sections, a fresh air induction passage,
means connecting said induction passage
with the top of the chamber containing said
radiating sections whereby air may be
forced to flow over said radiating sections
in the direction opposite to the natural
gravity flow of air thereover, a means to
close the path for air between the induc-
tion passage and the top of the chamber
containing the radiating sections and to
open a communication between the induc-
tion passage and the lower portion of the
chamber containing the radiating sectionms,
and further means to open a connection be-
tween the upper part of the chamber con-
taining the radiating sections and said
warm air chamber in order to permit air
to flow from the induction passage into the
warm air chamber by gravity.

4. In a heater, the combination with a
radiating section chamber, of a fresh air
induction pipe, a warm air chamber, means
for directing air from the induction pipe
to the warm air chamber through -either
of two paths and three co-operating damp-
ers for controlling the passage through said
paths, one of said dampers controlling the
connection between the induction passage
and the upper portion of said radiating sec-
tion chamber, another of said dampers con-
trolling the connection between the upper
portion of said radiating section chamber
and the warm air chamber and the third
of said dampers controlling the connection
between the induction passage and the
lower . portion of the radiating section

8

chamber, said dampers being intercon-
nected so that when the first-mentioned
damper is opened, the second and third
mentioned dampers are closed, and when
the first-mentioned damper is closed, the
second and third mentioned dampers are
opened, whereby the flow of air through
the radiating section chamber may be re-
versed.

5. In a heater, the combination with a
radiating section chamber, of a fresh awr
induction pipe, 2 warm air chamber, means
for directing air from the induction pipe
to the warm air chamber through either of
two paths and three co-operating dampers
for controlling the passage through saidl
paths, one of said dampers controlling the
connection between the induction passage
and the upper portion of said radiating sec-

tion chamber, another of said dampers con-.

trolling the connection between the upper
portion of said radiating section chamber
and the warm air chamber and the third
of said dampers. controlling the connec-
tion between the induction passage and the
lower portion of the radiating section
chamber, said  dampers being intercon-
nected so that when the first-mentioned
damper is opened, the second and third
mentioned dampers are closed, and when
the first-mentioned damper is closed, the
second and third mentioned dampers are
opened, whereby the flow of air through
the radiating section chamber may be re-
versed, means for forcing air into the in-
duction passage and automatic means for
opening the first-named damper when the
alr forcing means is in operation and for
closing the first-mentioned damper when-
ever the air forcing means is out of opera-
tion, ‘

In witness whereof, I hereunto subscribe
my name this 26th day of Janusry, 1921.

. EARL J. ELLISON.
Witnesses:
Epwa V. Gusrarson,
E. J. Bourezois.
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