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To a,Zthom @tmy concern: B
Be it known that 1. Karr J. ELLISON a

'-.cltlzen of the Umted States, and res1dent;f’
“of Maywood; in- the county of Cook and

have invented a  certain panying drawmos in which— -

" new and useful Improvement in Air Heaters,

= f. heating
~drying and. dehydratmfr purposes.

- of'which the following is a full, clear, con-
~cise, and exact description, refelenee bemﬂf
LT -had to the accompanying dmwmﬂs, formmﬂ'.

%;rt of this specification.

111-

My

. __"'?"-'-'iventmn relates more partmularly to devices
- 15 for controlling the flow of air past the heat
Cradiating surfaces of such furnaces and to

. Lhe a,utomatw 1116&115 of eontmllnw such de-—-f
()ne ob]ect of my mventwn is to prowdu_‘;j_
'meam for reversing the flow' of air to be
- 7. heated under iorced feed and gravity feed
o It is ‘'well understood’ that an
- air heater operates more efficiently when the
- cold air first impinges upon the cooler poi-
- ‘tions of the radiating surfaces because under
-these conditions a ﬂ'Ieater proportion:cf the
_heat may: be eﬁ*{tracted fmm the radiating
surfaces than where the air which 3 lmpinges
~upon:the cooler radiating surfaces has besn
previously lieated by gonmct with the radiat:
- v-ing surfaces of higher temperature.
L f'iumzwes are Tiot or dm.:u ily arranged for the
e 11’11p111gement of ‘alr upon the mdmtnw sur-

g (,endltmns

- taceg in this more efficient order beoau&e this

.35 order ordinarily requires a flow of air which

~ '1s oposite to the natural gravity flow created

by ‘the heat of the air within heater.
accordance with:
°when the air:is caused to flow throucrh thef
40
- sure flow may be temporarily cut off, dam-
" pers are automatically changed so that the-

‘my invention,

heater by gravity at such times as the pres-

alr  to ‘be heated -reverses: 1ts direction of

. flow through the heater and follows the legs

eﬂiu ent, dire ection of gravity flow.

© A further ob]ect of my 1IlVBIlthIl legldes
~in the particular arrangement of- palts which
- divides the usual warm air chamber into two

~compar tments to facilitate the flow of air:
in alternate directions in a sm’lple and eﬂi—a

- '-<31ent manner

A st111 furthef Ob]ect of my mventmn 1‘6-'
~sides in the automatic means for controlling

~~ the damper ‘positions to bring about the .
85

1ever’:‘il of au ﬂowmcr thrmwh the he‘lter

2 1921

section 6 located above the fire box.
radiator section is Sepamted from the fire
box by a‘baffle plate 7 which extends through-

' of heaters and serves
to cause the air to assume horizontal travel
' box section and along the ra-.
| dlator section in alternate chrectlons |

~out.an entire ba,ttely

- a,lon o the {11
Ay

however

AIR HEATEB

Serla,l No 441 7’46 o
Eatﬂl ﬁ:{l‘i}hez Gb"rects of my

:- EARL J. ELLISON, OF MAYWOOD, ILLINOTS, ASSIGNOR, BY MESNE ASSIGNMENTS TOPL.; -
THE XXTH CENTURY HEATING & VENTILATING CO.,-OF AKRON, OHIO, A GORPO-Q '

mventlon wﬂli‘ e
--.;Lppear Irom the i@ljewmo- 'de tailed deserlp-j'
tion and the appended claims.

My 11went1011 18, ﬂlustl ated i 111 the accom-';(

I‘ figure 1 18 .

CO-

”-_"1920
v invention relates to alr heaters for;-; E
and ventilating, high tempera,ture-‘*

_the heater of Higure 1.

pending applica--

. 610 :
VGI‘thE{Ll section’ through a RS
_- battery of heatels of the horizontal air flow™
type, described inmy"

~tion, Serml \To 424 019 ﬁled November 15 -
Flﬂuf“ 2 is a plan partlally m sectlon Ofl‘-'i': =

Figure 8 is a vertlcal Sectlon throufrh a,_f}';*- B
heater of the vertical air flow type 1llustrat-_i*‘_' o

ing the application of my invention thereto: 7q BRI

Throuﬂhout the drawmgs like chflracters"j' R

Higive been used to demgnate sn:mlar pmrts 111-',' "
the various views. R

‘Referring more Spec1ﬁca]ly to I‘wme 1 - E
the heater therein illustrated ‘comprises a

P
fire box 5

“having side walls, rear wall and

top 5ec~t10113 fozmed with’ mdmmﬂ fing for

heating the air which impinges upon them

in.its passage either to or from the radiator

This

v <3
-FHF[

W'hen heatels of thls character .are ar-.

-. mll%d in a battery, the ash pits 8 are. ‘pref-

embly connected into a single chamber. | The . o

Various heaters may “be. separated by par-. 90 |
titions to facilitate vepairs. on individual

Tn

‘heaters while other heaters are in operation.

or they may be agsembled in conftmuous .

“chambers extending: throucrhout ‘the lencrthf.,
;__of the battery |

of heaters

In accordance with the embodlment of
Figure 1, a rear wall 10 constitutes a pri-

hereinafter set forth.. The top of the partl—

~tion 13 is cennected to a horlzontal partition

mary. sepamtlon 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 chamber 111t0 two vertical com-
-;_partments for the purpose to be more fully

100..- R

105 -

16 which acts to direct the flow of alr hOI'l-

.?011ta11V qlonﬂ the radiator sections 6. |
The bumed and burmncr oases. ﬂow flom

;-_the rear of the ﬁre bax 5 mto the 1nner pmr

11.& B
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~air passes through the branch conduit 928

into the chamber 29 on the forward side of
The air then passes the
open damper 30 and follows the course of
the solid arrows, passing into the warm air
“chamber throuo*h the opening 31 under the
wall 10. From the lower part of the warm
alr chamber 11, the air passes up between

25

30

35

40

45

50

60

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 1

9 in which

they return to the smoke box 20
they pass off through the flue 21. From
this flow of gases, it will Dbe seen that the
furnace fire box 5 is subjected to the high-
est temperature, whereas the radiating sec-
tions 17 and 19 recelve 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

fire box, 1 provide a
motor 26 and di-

upon the walls of the
suitable fan 25 driven by
recting air into an induction tube 27 for
dehvery to each of the several heaters of
the battery. When the dampers are in the

position shown in solid lines in Figure 1,

the partition 13.

the walls 13 and 14 to the upper spaces

where it is carried to its final destination
through conduits similar to 82. A damper
83 is arranged under the conditions named,
to close the passage between the chambera
29 and the lower portion of the warm air

chamber 11, this damper beine connected

by a rod 34 with the chmper 30 which, in

turn, is connected by means of a rod 85 with
a damper 86 which, under the conditions
named, closes an onenmo 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 arranwed_
‘within a cylinder 40 operated by compressed
air through a conduit 41 and compressor 42

or other means heremafter described so that

whenever the motor 26 is in operation suffi-
ressure will be maintained in the
cylinder 40 to hold the dampers in the con-

cient air p

dltmn just described.

Whenever the fan motor ceases to opera,te- '
and the air is cut off from the conduit 41,
the dampers fmtomaucally
alternate positions shown in dotted lines in.
- Figure I. This movement is preferably ac-

compllshed by overbalancing the train of
dampers as by a weight 44 carmed by one
of the dampers. When the alr pressure 1s

relieved from condmt 41 and these dampers
dotted

assume the 'posfclons indicated by
lines, the flow of air over the mdlatmg sur-
faces of the heater reverses its direction
taking the path illustrated by the dotted -ar-
rows. Under these condltlons the air passes
from the induction conduit 28 ‘into the cham-

from which

pressor such as 49

as 1llustrate
2, may be connected in- the air line and op-

‘blower motor clreuit.

g magnet 48 thus causing a partial rota-

a dmpe‘f"s

move to thelr'

1,440,867

ber 29 thence horlzontally and upwardly

toward the front of the heater and 401N
horizontally rears va,rdly along the mdlator'

“sections 6 and out into the warm air cham-

ber 11 past the now open chmper 36. - Un- 70
der these conditions, the -air ampinges the

~hotter portions of the heater first and there-

fore extracts the heat from the raciating

'Surfa,(,*ﬂs with gomewhat slightly less effi-
ciency than under forced-feed operation. . 75

In some installations compressed air is
available without the use of a separate com-
2 and 1n tl:us case an auto-
matically operating three way valve, such
ed in dotted lines at 46, I‘wure-

80

emteﬁ by the handle of the usual automatic
circuit breaker electrically connected in the -

In accordance with
this 111118‘51 f1t10n vhen the electric circuit 8&n

for the motor is interrupted either at the

main SWltCh or througn scme mﬂure of the

electric  supply, the automatic circuit
breaker arm 47 moves away from its retain-
06
tion ot the valve 46 which is: arranged under
these conditions to cut off the compressed
alr supply and open the atmospheric vent.
V]hen the air supply is thus cut off, the
assume their alternate Tz«osmon , 957
the air from behind the piston then escap-
g through the vent in the three way valve.
In Figure 3 the flow of air into the warm-
alr chamber is exactly the same as described:

in connection with Figures 1 and 2, the only .'100 .

differenca bﬂmﬂ* thmu the How oi QIr over .
the mdmtmo Surfﬂce% o1 thls furnace is in .
o vertical dlfeutl(‘ﬂ The 1T - Unecer Eorced

_ieﬂdm;_-; conditions impinges first pon the _
radiater sections 50 and then upon the fire 10:}

box sections 51 and under ﬂrawty flow con-
ditions reverses and impinges upon the fire
box sections 51 and then. upon the mdmter
sections 50. | o
Although T have ehown and descrlbed my 110 .
mventlon ‘with respect to certain specific
structures, it is to be understood that modi-
fications of these structures may be made
without departing from the sp1r1t zmd scope
of my invention. . |
VVhat I claim is:— - .
. In a heater, the combmatwn Wlth a
warm olr chamber of o nartition dlwdmn

115

the warm air c:hamber mfo two compart-

ments, 2 means for directing the: flow of 120
air through one of said eompart ments 1

one du"ectmn which is opposite to the natural
‘gravity flow of air in t‘mt compartment, and

an automatic means for shifting the ﬁlSl- )
named means to direct the LOW of air 125
thronigh said compartment in the duectmn
of thﬂ natural eravity ﬂ{)W of air m satd

compartment.

9. In a heater, the eombm atlon Wlﬂl 1*:-,1011- .
ating sections, of an 1nduct10n passage fml 150
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an eduction passage, damper
ing the flow of air from the induction pas-
aﬂ‘e to the eduction passage, either with or

aﬂramst the natural gravity flow of air over
said radiating sections dependent wupon
whether or not the air is fed to the mduc—

“tion passage under pressure. __
3. In a heater, the combination with r: ‘Ldi—
ating sections, of a warm alr chamber per-

manenﬂy connected with the lower portion

ot the chamber containing said radiating
“sections, a fresh air induction passage,
‘means connectmg said induction passage
with the top of the chamber containing said
radiating SBOthDS whereby air may be
forced to flow over sald radiating sections
In the direction opposﬂ;e to the mnatural

gravity flow of air thereover a means to

c]ose the path for air between the induc-
‘tion passage and the top
containing the radiating sections and to
open a commumc&tlon between the 1nduc-
tlon passage and the lower portion of the
~chamber containing the radiating sections,
“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 Lhe
warm alr chamber by gravity. . -

4. In a heater, the combination with
radiating sectlon 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 throuoh said

~ paths, one of md dampers @(mtrollmg the

40

- connection between the induction passage
~and the upper portion of said radiating sec-
‘tion chamber, another of said dampe}.s con-
trolling the connect on between the upper

_;]mrtmn of said radiating section chamber

~ and the warm gqir chamber and the third
- .45

of said dampers controlling the connection
between the induction passage and the
lower r)ortlon of the radiating section

for dlrecf‘-

of the chamber

nected SO that when .
damper 1s opened, the second and third

3

chamber, sa,ld dampers bemo'
nected so that when the first- mentioner]
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, wnereby the flow of air through
the racdiating Sectwn ch%mber may be re-

"ﬁfersed

- 5. In a heater, the combmatwn with a
radiating ﬂecmon chamber, of a fresh awr

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- opemtmg dampers
for controlling the passage through sail
paths, one of said dampers controllmo' the
connection between the induction passage
and the upper portion of said radiating sec-

intercon-

a0

55

60

6o

tion chamber, another of said dampers con- .

trolling the connectlon between the upper

jpo-rtlon of said mdlatmo- section chamber

and the warm air chamﬂer and the third

of said dampers controlling the connec-
‘tion between the induction passage and the

lower portion of the I‘&dl&tlllﬁ’ section
chamber, said dampers being “intercon-
the first-mentioned

mentioned dampers are closed, and when
the ﬁrst mentioned damper is closed, the

‘second and third mentioned dampers are
opened, whergby the flow of air through
the radiating section chamber may be re-

versed, means for forcing air into the in-
duc Lion 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 forcmcr means 1s out of opera

t1ion.

my name this 26th da, of January, 1921.
| DARL T ELLISON.
-~ Witnesses:
Epxa V. (xUmmrqow
E J BOURGEOIS |
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In witness Whereof T hereunto subscribe |
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