June 13, 1939. F. A. WHITELEY 2,162,394
AIR-CONDITIONING APPLIANGCE _
Filed Jan. 21, 1937 6 Sheets-Sheet 1

‘ rar\f\/v ‘ ‘—]l5 5 -4 : 79,
- ‘ ‘ B
3 —
, 7
[ 7‘% 83 82
ns, 118 Al 157
T T N T e 1] 158
199 . .
J1 I | A 4 L E
I T 8l
| 4148 ns a7 ' //
N 1
//lqb
35_// _ . b 8 ] : //./78
. 1
'ﬁg 18—
145 _| '
34‘\~ 26
2{;_7 . 2
37. ~58
58
/ 27 13 271
/ / 1
143
’ SN 56 o 18-
s T
,& 48
———
0 as41 e — = i
~ | — . | (u]
e 1 '
- 1 %6
© 74 1]
46\ il 20
75 1
415 i 7 2
»_‘\‘ @_' ° @
" ) 72 23 2 —a2s 22} 18
4 0 ‘ 4
/
. InvENTOR
FrRank A WH\TELEY

431
, - —Is Frel 1y — ATTORNEYS




Fanl

June 13, 1939.

F. A. WHITELEY
AIR-CONDITIONING APPLIANGE

Filed Jan. 21, 1937

2,162,394

6 Sheets—Sheet 2

\
59
st L 5
48—
47§=_
" _zaq f I ‘
28 < 49 . I | :/37
7 = A
25¢"] T ) I
56 20 | ! :
‘ ! L)
Gl 1] 2[5 L
4 2171 +-21 o ||
i Jzo ——]ll
1 17— lll
BT S B Y | Ee— |
| 55 41
21T )
o
)
18 (72
J
, _L2-'7’
82
//92.
18 ' -
/ Fic 3 ITnvENTOR
87

FrRanx A. WHITELEY

BYW

AT ORNEYS




June 13, 1939. - F. A. WHITELEY 2,162,394

A}RgCONDITIONING APPLIANCE
Filed Jan. 21, 1937 6 Sheets-Sheet 3

//45 ‘ (/ﬂz
58 ' 26
. | 55 1 l
Q|
4 nzzs
57~ /;¢ | 57
=
Al i 72 58
12 ' {
<
. m// ’ J~ .
21— 20 {1 . .
16 \ \\ \\ \t
17—
‘ O 050 Of 25
7,2—// — .4
O
INVENTbR
) FRANK A WHITELEY
( 'BY /&3

Fia. 4 81
. ) . ATTORNEYS




June 13, 1939. F. A. WHITELEY 2,162,394
' AIR-CONDITIONING APPLIANCE ,
‘Filed Jan. 21, 1937 " 6 Sheets-Sheet 4

-—

1o 19 Je
[ [ o
N "1 ~—\3q
e
'qz LI (S .( naadaan

LR LY L-116

12 “
RSN

3 Nl

1 HEAT EXCHANGER ~— 89 16—
13!
139 -74 _-138
+o SEwen /' B
10a. o
121 - o WATER
140 |compreEssor COOLING TANK
. 7 < )
To SEWER / 139 / ’37/(
V35 Fia. b 133 .
106 ) 14
F‘OM?TQ_%
. VYATER s~} ~>
1367 116 a0 19
qq HUMIDIFIER.
// \ 8/9 131
b
3 e Torev e ] Pt o
t | !
}
===
|
} | }
} 130
. InveENnTOR ‘
a ‘ _ FrANK A WHITELEY
— WALl R

ATTORNEYS




June 13, 1939. . F. A. WHITELEY .2,162,394

AIR-CONDITIONING APPLIANCE

Filed Jan. 21, 1937 6 Sheets-Sheet 5
Fia.q /52
I PLLIAL I IY
q Y|l 63
N
41 37
/)
p=/ E_ a9
t
1
/A (2
5
bi
Fia8 © 54 55
/ i/
0]
E,,ZSU
IQ 249 .
/§<FM
S A
,Q_,—Zl ‘
bt N
| b4 [ N/t
4 1 N
P) —1T T -
T il
7 y 50
[/ 7 N}
g /
/ 21 N
7 %
2 Y%
% 4
[ .
/ AR
Y% 5 J
% NN
4/
o 55
/ [l
b2 54
43
! | :MZ
InvENTOR

FrRAaMk A, WHITELEY

B*M‘Zez;u/(m

ATTORNE YS




June 13, 1939. | E. A, WHITELEY' ‘ 2,162,394

AIR-CONDITIONING APi’LIANGE
Filed Jan. 21, 1937 6 Sheets-Sheet 6

- [
: ~2

it

1

Q

m

-

[~

®

g

[+

A}

\

z

-— T |

ooz

(H:r—’ :

3

3 4 4t 9

2 ™ = g g 2
o 5 £ =

INvVENTOR -

FRank A.WHITELEY

Sy oo,

ATTORNEYS




Patented June. 13, 1939

>

UNITED STATES

2,162,394

PATENT OFFICE

2,162,394
AIR-CONDITIONING APPLIANCE
Frank A. Whiteley, Covington, Ky.
Application January 21, 1937, Serial No. 121,518

16 Claims.

My invention relates to°air-conditioning ap-
pliances, and has for its object to provide a com-
pact and simple mechanism occupying substan-
tially the space usually occupied by the ordinary

& hot air furnace which will induce and control
currents of air drawn through returns from .a
room or rooms or enclosure or enclosures in
which the air is to be conditioned and cause
it to move through and be subject to instrumen-

10 talities which during that movement will heat the

" air, impart moisture to it and take from the air
< the dust and dirt which it carries. ‘

It is a further object of my invention to. pro-
vide for use in either heating or cooling the air
a heat exchanger comprising a hollow air-leg
or air-carrying member having cast metal walls,
said member being divided into a multiplicity of

15

air passageways by thin plates integrally cast.

at their sides in the cast metal walls.

It is a further object of my invention to pro-
vide for heating or cooling the air a plurality of
said air legs or air-carrying members each divid-
ed into a multiplicity of air passageways by thin
plates integrally cast at their sides in the cast
5 metal walls, said members being secured together
. 80 as to provide between pairs of said members

extensive passageways of small depth for con-
veying the medium (either heat as flame and gas,

20

or cold as cold water) along said cast metal’

39 Walls to effect heat exchange to the air going

through said air legs, and providing means for

securing said air leg members together.
It is a further chject of my invention to pro-
- vide an air-inlet chamber having therein a sec-
g5 ondary heat exchanger through which the smoke
or gases of combustion when the appliance is used
for heating go from said enclosure or enclosures
to and through the appliance -and to form this
heat exchanger of the same elements as are pro-
vided for the primary heat exchanger directly as-
sociated with the combustion chamber as above
recited,
It is a further object of my invention to pro-
vide means in the main casing of the appliance

4

<

45 for causing the gases of combustion when the -

appliance is .used for heating to be positively
moved through the primary and secondary heat
exchanger and to and through the stack.

_ 'This application is a continuation in part of
my application heretofore filed- Serial Number
513,513 for hot-air heating, moistening and
cleaning. means.-
means for constructing the several air-legs mak-
ing up the heat exchangers so that they may
readily be united together in any desired num-

b

(=]

b

It embodies, however, specific’

(Cl. 126—116)

ber and detailed improvements in the hea.t ex-
changer arrangement in the air-inlét chamber
and in the means for controlling the air goéing to
and coming from the enclosure or enclosures to
be air-conditioned and in the type of "air-mois-
tening ‘and cleaning devices.

The full objects and advantages of my inven-
tion will appear in connection with the detailed
description thereof, and its novel features are
particularly pointed out in the claims.

In the drawings, illustrating an appllcation of
my invention in one form,

Fig. 1 is a longitudinal sectional elevation view
through the main air-conditioning appliance.
Fig. 2 is a part sectional plan view taken on line
2—2 of Fig. 1. Fig. 3 is a part sectional plan
view taken on line 3——3 of Fig. 1. Fig. 4 is a
transverse sectional elevation view taken on line
4—4 of Figs. 1 and 2. Fig. 5-is a transverse sec- .
tional elevation view taken on line 5—5 of Fig.
1 and Fig, 2. Fig. 6 is a diagram showing the
-course of travel-of the water when-the appliance
is used for cooling. Fig. 7 is a schematic dia-
gram indicating the flow of water through pipes
immersed in a bath cooled by a compressor op-

“erative in connection with the cooling features
of the appliance. Fig. 8 is an enlarged view in
section of the heat exchanger units showing their
‘formation and manner of uniting to form com-
plete heat exchangers, either primary or sec-
ondary. Fig. 9 is a fragmentary sectional view
of the top of one of said heat exchanger units.
Fig. 10 is a plan view with the top casing re-
moved showing s valve mechanism for control-
ling movement of air to and from selected
groups of ‘rooms. Fig. 11 is a sectional view
taken on line { {—1{ of Fig. 10. Fig. 12 illustrates
the manner of conneéting a hot water tank in’
the water line which furnishes warmed spraying
water for humidifying the air during winter air-
conditioning. Fig. 13 is a fragmentary part sec-
tional detail taken on line 13—I38 of Fig. 1 and
on an enlarged scale. Fig. 14 is a longitudinal
part sectional side elevation view showing the
application of my invention to what iIs known
as a unit heater. Fig. 15 is a sectional view taken
on line 15—15 of Fig. 14.

The ‘heating appliance proper comprises a
main casing having end walls 10 and (1, side
walls 12 and 13, a bottom wall I4 and a top wall' g4
15, all as clearly shown in Figs. 1, 2 and 5.
Inner casing side walls {6 -and I7, inner end wall
{8 and inner bottom wall {8 may be provided
suitably spaced from side walls 12, (3, end wall
ii_and bottom wall 14, and this space either gg
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may be filled with instulating material such as

" mineral wool, or it may be open to circulation

therethrough of return air in a well-known way.
‘Within the main casing, as clearly shown in

Fig. 1, is positioned a primary heat exchanger

20 formed with a multiplicity of gas-carrying
passages 21, Figs. 3 and 8, which receive at their
bottoms flame and gases of combustion from
burners 22 supplied with fuel gas from valve
mechanism controls of well-known construction
indicated at 23, burners 22 being located in a
combustion chamber 24 which receives the nec-
essary secondary air through a suitable opening
such as is shown at 26, Fig. 1. The gases of

combustion go from vertical passageways 21 into,

a chamber formed by a preferably cast casing

26 provided with a clean-out door 271 and se--
cured in gas-tight relation to the primary heat

exchanger 20 by flange and bolt connections in-
dicated at 27, in Fig. 1. The gases of combus-
tion reverberate within_the casing 26 and go
through substantially horizontal passageways 28
in a secondary heat exchanger 28, and from

these passages 28 go into a chamber 30 within -

a smoke hood 3f. From the chamber 30 the gases
of combustion are constrained. to move to its
bottom by means of a bafle 32.° They pass
through opening 33 under baffle 32 and go
through a vertical pipe 34. From pipe 34 they
go into smoke pipe 35 which leads the gases of
combustion to the stack. The smoke pipe 35 is
carried by means of a funnel-shaped expander 36
into a pipe 371 which surrounds and is spaced
from pipe 34 so as to leave an annular passage-
way 38, Figs, 1 and 2, about pipe 34. This an-
nular passageway discharges at 39 about the end
of pipe 34 and immediately below the funnel 36,
which forms a restriction above:rsaid annular
opening 39 thereto. The pipe 37 has its bottom
closed by a wall 40 into which discharges a con-
duit #1 connected with a small blower 42 which

" may operate from the shaft of the main blower

60
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motor 43. The blower 42 and motor 43 are lo-
cated within a chamber #4 separated from the
main blower chamber 45 by a preferably-insu-
lated partition 46. This arrangement provides
a blast of air positively moved by blower 42 which
issuing at 39 under the restriction of the conical
casing 36 engages the gases of combustion issuing
from the end of pipe 34 and frictionally moves
them upward into pipe 35, which tends to pro-
duce a vacuum within pipe 34 and chamber 30
and thus positively moves the gases of combus-

tion through the primary heat exchanger pas-.

sages 21, the reverberating chamber in 26, the
secondary heat exchanger passages 28 and the
chamber -30 and pipe 34 to and through pipe 35

.~ and to and out of the stack.

80

65

70

The primary heat exchanger 28 and the sec--

ondary heat exchanger 29 are each formed of
identical air-legs 47 shown in detail in Figs, 2, 8

-and 9 and side plates 48 shown in Fig. 2. Each

of these alr legs or air-carrying members com-
prises a hollow body open at both ends with rel-
atively large extent in two dimensions and small
extent in the third dimension, formed of cast
metal side walls 49 and 56, and cast end walls 51
and 52, Pigs. 2 and 4, the end walls 51 preferably
being V-shaped to form fiaring openings to the
combustion gas passageways 21 as shown in Fig.
4. Walls 49 and 50 are formed on their outside
with cast ribs 249 and 550 which, as shown in
Figs.-2 and 4, are positioned relatively across the
walls 49 and 50 so as to make the passageways
21 and 28 somewhat zigzagged in cross-section

-2,162,394

for causing turbulence and s wiping actiont on
the walls of the flames and gases going through
said -passageways. Walls 49 and 50 are also
formed at their edges with offset portions or lips
83, as well shown in Fig. 8. And from these lips
extend flanges 54 parallel with the walls 49 and

-50. By means of bolts 58 extending through the

flanges 54 groups of air-legs 41 may be united
together, furnace cement being applied to the ad-
justing faces whereby the combustion gas pas-
sage 21 (or 28) are formed along pairs of walls
49 and 50, as clearly shown in Fig. 8. Any num-
ber of air-legs 4T may be thus secured together

to form heat exchangers of any desired width..

The heat exchanger is finished at the sides by
means of side plates 48 which are formed with
offset portions §3 and flanges 54 in exactly the
same manner as the side walls of the air-legs.
The plates 48 are also provided with flanges 56
extending outwardly, see Fig. 1 and Fig. 2, which
are adapted to form unions with corresponding
flanges 58 on hood casting 26 and with flanges
59 on smoke hood 31. The air-legs are also pro-
ided with end flange members 61 and 62 cor-
esponding in all particulars with the ‘flange
members 54 for similarly forming unions with
the casting 26 and the smoke hood 38, as shown
in Figs. 8 and 13.

Within the chamber formed by the side walls
49 and 50 of the air-leg members 41 and inte-
grally cast therewith along their sides are a mui-
tiplicity of thin plates 63, which may be formed
or fabricated in any desired manner, and which
are united with the side walls 49 and 50 at the
time that the air-legs in their entirety are cast.
These plates 63 will preferably be of the same

or similar metal as the main walls 49, 50, 51, 52°

of the air-legs. When used for heat exchange in
heating, a desirable metal for the air-legs is iron,
since cast iron exposed to the hot gases of com-
bustion from burning fuel gases or other fuel is
resistant to corrosive effects of such gases. When,
however, the air-leg is employed for heat ex-
change in cold &ir-conditioning, where the walls
in practice will usually be exposed to moving
water, brass or copper is a desirable metal, since
water does not seriously corrode this metal and it
has characteristics of rapid heat transfer. In
practice the plates employed may be sheet metal
such as sheet iron or sheet copper, and will be
held in position in molds so when the hot metal
for the wall and ends of the air-leg is poured it
will envelop the edges of the plates 63 and said
edges will be fused into the body of hot metal
which will ultimately form the walls of the air-
legs. I have found it advantageous to cast ribs

. of metal 64 along the edges of the plates, as

shown in Fig. 9, whereby a little larger body of
molten metal surrounds sald edges and the fus-
ing of the edges is made more effective and com-
plete.

The arrangement here shown wherein  the
smoke or gases of combustion pass through the
several channels 21 into the reverberating cham-
ber formed by casting 26 through the secondary
heat exchanger passages 28 into the smoke heat
chamber 30 and thence through pipes 34 and 3%

" to the stack is such that, until the gases of com-

bustion leave plpe 34 they will contact nothing
but cast metal walls such as cast iron, thus in-
suring a long life. In going through these pas-

. sages the heat of the combustion gases will be

largely absorbed from the heat exchangers by
the air being passed through the appliance, so
that the moisture carried by the combustion

20
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gases WilI la.rgely be- preciplta,ted in secondary
heat exchanger 29 and hood chamber 30. For
this reason the heat exchanger 29 is positioned
at a slight angle, as clearly shown in Fig. 1, being
secured along its bottom edge adjacent the pri-
mary heat exchanger 20 by. means of bolts 65
going through angularly-disposed flange 66 on
secondary heat exchanger 29 and angularly-dis-

‘posed .flange 67 on heat exchanger 20. Because

10

of this dipping downward of secondary heat ex-
changer 29 the water precipitated as above noted

' will gravitate into hood chamber 30 and to outlet

" to the sewer.
combustion gases through the above-noted pas-

15

aperture: ‘68, from which it goes through pipe 69
In order to insure the travel of

sageways, and to the stack, at their -reduced
temperatures,. as above pointed out the forced
draft mechanism heretofore described is em-

" ployed.
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Referring now to the air travel from the room
or rooms, or enclosure or enclosures, to be air-
conditioned, a blower 70 of standard construc-

tion is positioned within chamber 45 heretofore

described, said blower being mounted upon
standards Ti and driven. by motor 43 through
belt 72. . The blower 70 has connection by means
of a union.13-and funnel member 14, Fig, 1, with
air passages 15 formed in the air-legs between
plates 63 and portions of walls 49, 50.  The air
is drawn through passages 15 in the.secondary
heat exchanger 29 from the air intake chamber
76 and goes through passages 15 .in the primary
heat exchanger 20 to a passdge or chamber 17
adjacent end casing walls 11, 18, From there
it passes under and around the heat chamber
formed by combustion chamber 24, the primary
heat exchanger 20 and the top casting chamber
26 to the air-delivery chamber 78 and thence to
the hot air-delivery duct 19, see Figs. 1 and 10,
from which the hot air is distributed to the dif-
ferent rooms or enclosures to be air-conditioned
in a well-known way. - The air-delivery chamber
18 is formed by end walls {1, {8 and by preferably
insulated partition 80, 8! forming a chamber 82
which discharges through a large opening 83 into
the top of an intake chamber 84, as clearly
shown in Figs. 1, 4 and 5, from which the air
passes first through one or the other of the
sprays hereinafter to be described and thence

- through the secondary heat - exchanger back to

the blower,

The return air duct for conveying the air from
the rooms or enclosures to be air-conditioned is
indicated at 85 in Figs. 4 and 10. The return
air from duct 85 may go directly, as indicated by
arrows 86, Fig. 4, into a vertical passageway 81
and thence through an opening 88 into chamber

. 82 and from there through opening 83 to air-

€0

intake chamber ‘84, and this arrangement for

.direct travel of the return air may be employed

when the appliance is used for heating. . When,
however, the appliance is used for_cooling, or
for heating when it is desired to recover heat
otherwise lost from the spray water for moisten-
ing, the air will be by-passed through a second-
ary cooling heat exchanger 83 by the following
means: An opening 80, Figs. 10 and 11, is formed
across the bottom of return air duct 85. This

- opening is controlled by a damper valve 81 which

70

75

in the up position of Figs. 10 and 11 blocks direct
flow of return air as indicated by arrows 86 in
Fig. 4-and opens the flow of return-air to a ver-
tical ‘duct 92. In the down position of damper
valve 91, shown in dotted lines in Fig. 11, the
vertical duct 92 is closed off and returh air from

3

return pipe 85 goes directly to the afr-inlet cham-
ber following the course of arrows 86.

As indicated In dotted lines at 93, the duct 92
is expanded by an ahgularly-disposed partition
94 for the whole width of the air-inlet pipe 85,
but is contracted by partition 95 joining 94 to
about half that width.

Referring to Fig. 2, the heat exchanger 89 is
shown in plan in dotted lines and the travel of
the air is there indicated as follows: From ver-
tical duct 92 the air goes through heat exchanger
passages 96 in heat exchanger 89, Fig. 5, of sub-
stantially the same construction as primary heat
exchanger 20 and secondary heat exchanger 29
used for heat, excepting that the air-legs of heat
exchanger 89 will preferably be formed of brass
and copper or other water-resisting and quick
heat transfer material. The air passes through
heat exchanger passageways 96 as indicated by

* the dotted-line arrow 91, Fig. 2, into an end

chamber 98 from which it passes back. through
heat exchanger passageways 98, Fig. 5, follow~
ing the course of dotted-line arrows 100. From

10

15

20

heat exchanger passages 99 the return air goes .

to vertical air-leg 81, through which it travels to
cpening 88, chamber 82, through opening 83 and
to the air-inlet chamber 84 as heretofore de-
scribed.

The air-inlet chamber 84 provides in. ef.lfectM
spray tower above the secondary heat exchanger
29. A pair of sloping partitions 104, 102, Fig. 5,
meet at 103, the center longitudinally of air-
inlet chamber 84, and are united short of their
ends with vertical partitions 104 and 105, which
form sets of parallel vertical passageways 106,
108 and 107, 109, as clearly shown in Fig. 5.
Passageways 106, 108 enter and leave a lower
chamber 110 formed by a semicircular bottom
wall 12, and passageways {07,
empty into a chamber 1l formed by a semi-
circular bottom wall 113.

A multiplicity of water pipes (14 on one side
of inlet chamber or spray tower 84 and 1i5 on
the other side have connection with the water
system through pipe 116 and intermediate auto-
matic water valve 11T operated by well-known

25

30

35

109 similarly

40

45

means to admit water under pressure to pipes -

114 and (15 when blower 70 begins operation,
and terminate said water flow when the blower
ceases operation. Baffles 18, 119 of suitable
shape and size are secured to s1de walls 12 and
13 for restrdining upward movement of water.

"along said side walls and causing it to spray

back into the air-inlet and spraying chamber
84. When the water is being delivered under
pressure two sheets of spray, indicated at 120,
move entirely across the chamber 84 in the above

directions and the inlet-air moving to the blower

is caused to pass through these sheets of spray
and move down through outer passages 108, 109
and thence reverse sharply.into passages (06,
107, whereby free water will be thrown out by
gravity action. The air cooled by contact with
cold water from. the system and which air is
preliminarily cooled as hereinafter pointed out,
then goes to chamber 121 above secondary heat
exchanger 29 and thence through the heat ex-'
changer passages 15 therein to the blower and
to be distributed to the rooms. The water drips

" from eaves 122 and 123 of top plates 101 and

102, and also from suitably constructed -baffles
124, 125, and gravitates to the troughs formed
by curved partitions 112, 113. The water from
troughs 110, {11 goes through pipes 126 and 127

50
b5 -
60

66

to a manifold pipe 128 which discharges to re-
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celving funnel 128 from which the water travels
through the heat exchanger pdssageways 130 in
the heat exchanger 89, finally discharging at
the top through pipe l3l which lea.ds to the
sewer,

The water may be supplied directly from the
city mains, and where its temperature is not
higher and preferably lower than 70° F. it will
provide effective cooling of the enclosures to be
air-conditioned. Where, however, tap water is

delivered at too high temperatures it may be.

cooled, as. indicated diagrammatically in Fig. 7,

- by passing it through an extensive length of fin

15
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35.
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tubing 132 in a tank (33 containing a heat ex-
change liquid cooled by evaporator coils {34 from
compressor mechanism indicated diagrammati-
cally at 135. The course of water travel through
the system is illustrated diagrammatically in
Fig. 6. Pipe 116 leads to the water main, being
controlled by cut-out valve 136. Pipe 116 passes
through automatic valve 1171 electrically oper-
ated in unison with the blower 70 as hereinbefore
pointed out. Pipe {16 then may deliver directly

to the sprays 120 and from there excess water"

delivers through pipe 128 to the heat exchanger
89, and from heat exchanger 838 the water may
go through pipe 131 direct to the sewer. In this
form of circulation for the cold-conditioning
sprays no compressor or preliminary cooling of
the water is employed. Where this is done a
three-way valve 13T by-passes the water through
the cooling tank 138, from which it passes
through pipe 138 to pipe 116 and the sprays.
Similarly a three-way valve 139 by-passes the
water from pipe 131 through the compressor 135
for cooling the compressor and then to waste
through pipe 140 to the sewer.

For winter air-conditioning a three-way valve
141 by-passes the water through pipe. 142 to
where it joins a pipe {43 which at one end enters
a'hot water tank {44, Fig. 12, and at the other
end goes through a heating coil {45, Fig. 1. From
the heating coil 145 the water goes to pipe 146
and thence to spray tubes 141, Figs. 1 and 5,
where the water is sprayed into the. air-inlet
chamber 84 for the purpose of moistening and
cleaning the air in the wintertime. Excess wa-
ter flows out of the system through drain pipe
128 and into the heat exchanger 89 in the same
manner as when the appliance is used for cold-
conditioning. To the extent, therefore, that the
water escaplng through- pipe (28 is heated by
passing through the heating coil {45 and adja-
cent the secondary heat exchanger 29, over and
above the heat that the water loses in humidify-
ing the air being conditioned, this heat will be
recovered by the- incoming air passing through

. the heat exchanger 88, and in this manner prac-

70

¢

tically all of the heat generated by the burning
gas will be recovered and utilized.
Pipe 48 has incorporated in it a three-way

solenoid controlled valve {48, of well-known con-

struction, which is normally open to spray pipes
147 and which will automatically be shifted to

by-pess the water through pipe 149 to hot wa-

ter tank 144 by means of a humidostat of well-
known construction, not shown, whenever the
air in the rooms is sufficlently humidified and to
prevent over humidification. In this position
the water heated in coil 148 will move into the
hot water tank i44 and be withdrawn therefrom

. through pipe 1850, all in a customary way.

In heat exchange for cold air-conditioning a
larger volume of air relative to the space being

alr-conditioned is requisite than in heat air-

2,162,304

conditioning. It is also frue that in cold air-
conditioning the normal living quarters, such
as living room, dining room, kitchen and the
like is used and occupied during waking hours,
while the sleeping quarters, such as bedrooms,
are occupied during and just preceding and fol-
lowing the sleeping period. ' It follows that cold
air-conditioning may be effectively carried on

by providing means for causing the discharge

of the entire volume of air moved by the blower
78 to one or the other of these groups of rooms,

‘thus to the living quarters in the daytime and

earlier part of the evening, and to the sleeping
quarters in the later part of the evening and the
nighttime. This volume of air being sufficient
to supply the heating requirements for the en-
tire space of both sets of rooms will relatively
greatly increase the volume of air going to either
one or the other-of said sets of rooms in relation
to the total space of such set of rooms. Prac-

10
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tically to effect such a distribution I divide the °

air-delivery passageway 78, Fig. 10, into two
parallel passageways 1581 and 152, of which pas-
sageway 51 will lead to one. group of rooms
only and passageway 152 to the other group of
rooms. Similarly I divide the air-return pas-
sageway 85 into passageways 153 and (54, of
which passageway (53 will return the air from
the same :group of rooms to which the air is
delivered by passageway 151, and passageway
152 will return the a.lr from the other group of
rooms.

Damper valves 155 in air -delivery passageway

.18 and {56 in air-return passageway 85 are

adapted to simultaneously operate through a
link 157 connected with an arm 158 rigid with
the damper (56, and a second arm 59 rigid
with the damper (55. When the damper is in
the full-line position of Fig. 10 all the air de-
livered from the appliance will go through duct
151 to one group of rooms and all the air re-
turning to the appliance will be drawn through
duct 153 from the same group of rooms. When
the damper 156 is taken into the dotted-line
positions of Fig. 10 all the air delivered by the
appliance will go through duct §52 to a second
group of rooms, and all of the air drawn ‘from
those rooms will go through duct- 154 and back
to the appliarice. It will be obvious that when
the damper valve occupies the intermediate po-
sition, as it usually will during heating in winter,
the full volume of air will be distributed through
both groups of rooms.

In Figs. 14 and 156 I have shown a heating
assemblage specifically- disclosed in Figs. 1 to 5
inclusive in a normal heated air air-conditioner,
as applied to a unit heater construction adapted
Ao be suspended in factories, warehouses and the
like for giving direct gas-fired heat. In this
construction the primary heat exchanger 20,
secondairy heat exchanger 28, smoke hood 3i,
discharge pipe 82 and burners 22 are, or may be,
the same as shown in the aforesaid Figs. 1 to 5
A reverberating chamber is formed by casting
160 of a modified form provided with a clean-
out door 161. A special type-of casing is pro-
vided comprlslng parallel side walls §62, 183 and
bottom wall 164 and end wall 188, a partial top
wall 166 and a sloping top wall 18T above cast-
ing 160. The smoke hood 31 and smoke flue 34
are housed in a chamber 168 which admits air
through top apertures 169 and discharges
through a bottom aperture 170 into a blower
chamber 171. Only a small amount of air passes
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drain away the heat from hood 31 and pipe 34.
As shown in Figs. 14 and 15, an adapter 112
embodies a cylindrical extension 113 which forms
a housing for the fan or blower 174. A bar {15
across the cylindrical housing {13 forms a sup-
port for a drive shaft 1716 which is connecied by
suitable universal joint 111 with driving motor
178. Apertures 179 in end wall 165 and 188
about shaft 1716 and inner casing wall 181 permit
air to- flow through the motor chamber 182 to
cool the motor.

The side wall 163 projects somewhat beyond
the end of heat exchanger 20, as indicated at
183, and has supported therein a series of damp-
er plates 184 which may be made adjustable for
deflecting the heated air downwardly. In oper-
ation the air is moved by the fan 174 through
sécondary heat exchanger 29 and flue chamber
168 to discharge to primary heat exchanger 20
(going through the passageways 21 as indicated
in Fig. 156). Some of the air travels about the
outside of the heat exchangers and the casting
160 through passageways such as indicated at
185 in Fig. 14, and all of the heated air is caused
to move downwardly toward the floor by de-
flectors 184. For hanging the unit heater suit-
able members such as the angle iron bars 186,
187 are secured to the secondary heat exchanger
29 and are each furnished with a multiplicity of
holes 188 adapted for adjusting a position of the
unit heater. It will be obvious that so far as
the heating features msdy go the unit heater of
Figs. 14 and 15 will operate to heat the air in
the same way and by the same means as the
heater arrangement of the hot air furnace shown
in other relations.

The advantages of my inventmn have been
very well given in connection with the preceding
description. = Generally speaking these advan-
tages include a single unit appliance of the gen-
eral character of a hot air furnace or forced-air
air-conditioner in which inexpensive and efi-

cient means for conditioning -air for whatever-

circumstances of .use may be required are pro-
vided, and which are adaptable for the varying
different seasons of the year. For heat condi-
tioning the composite unit air-leg heat exchanger
provides a very large area of heat exchange sur-
face and carries the gases of combustion through
in ‘contact only with cast iron surfaces, thus
adapting it for gas as a fuel. The heat ex-
change surface is highly efficient in a primary
heat exchanger being located entirely close to
the gas flame or source of heat, and the sec-
ondary heat exchanger receives the cooling gases
of combustion amd is subject to contact with the
cooler incoming air, which may be additionally
cooled by being washed and humidified in a water
spray. It is further a great advantage in the
use of the appliance for heating, either as a
home forced-air air-conditioner or as a unit
heater for factory use, that both primary and
secondary heat exchangers are formed of the
same air-leg sections and that the use of such
sections makes it simple and easily practicable
to have the heat exchangers of any desired width
simply by employing a greater or less number of
the Individual air-legs.

The entire organization to whatever use it may
be put, is not only compact and cheap to con-
struct, but extraordinarily efficient relative to
its weight and cubical contents. .

I'claim: |

1. A hot-air heating plant comprising 8 Cas-
ing forming a fire chamber, an air-carrying

5

member extending across said fire chamber hav-
ing cast iron walls, said member being divided
into a multiplicity of air passageways by thin

plates integrally cast at their sides in the cast

metal walls, an air-intake chamber, an air-de-
livery chamber, and means for positively moving
the air to be heated from the air-intake chamber

.through said air passageways and to the air-

delivery chamber,
2. A hot-air heating plant comprising a cas-

-ing forming a central fire chamber and air cham-

bers at the ends thereof, a multiplicity of air-
carrying members extending across said fire
chamber between said last-named chambers, each
having cast iron walls spaced from one another
and from the walls of the fire chamber, each of
said members being divided into a multiplicity of
air passageways by thin plates integrally cast at
their sides in the cast metal walls, and means

for positively moving the air to be heated from .

one of said chambers o the ofher.

3. A hot-air heating plant comprising a casing
forming a'central fire chamber, an air-delivery
chamber above, an air-intake chamber and a
transfer chamber at the ends thereof, a multi-
plicity of air-carrying members extending across
said fire chamber between said last-named cham-
bers each having cast iroh walls spaced from one
another and from the walls of the fire chamber

- each of said members being divided into a multi-

plicity of air passageways by thin plates integral-

ly cast at their sides in the cast metal walls,
~means for positively moving the air to be heated

from one of said chambers to the other and from
there to the air-delivery chamber, and a gas
burner positioned to direct flame and gases of
combustion through said spaces.

4. In a hot-air heating plant comprising a cas-
ing forming a central fire chamber, air chambers
at the ends and embodying a fan for moving the
air, a heat exchanger comprising a multiplicity of
air-carrying members each embodying a multi-
plicity of substantially rectangular ducts ar-
ranged in a vertical series and extending across
said fire chamber between the end chambers and

conjointly dividing the fire chamber .into upper -

and lower compartments, each member having
cast iron walls spaced from one another and from
the walls of the fire chamber to form horizontal-
ly-elongated relatively narrow vertical passage-
ways between said upper and lower compart-
ments, and gas burners positioned to direct flame
and combustion gaseg through said passageways.

10

15

40

" 5. In a hot-air heating plant comprising a cas- -

ing forming a central fire chamber, air cpambers .
at the ends and embodying a fan for moving the -

ir, a heat exchanger comprising a multiplicity
of air-carrying members extending across said
fire chamber between said end chambers, each
member. having cast iron walls spaced from one
another and from the walls of the fire chamber
to form elongated, relatively narrow vertical pas-
sageways, each of said members being divided

into-a multiplicity of shallow broad air ducts by

thin plates integrally cast at their sides in the
cast metal walls, and gas burners positioned to
direct flame ‘and combustion gases through said
passageways.

6. In a hot-air heating plant comprising a cas-
ing forming & central fire chamber, air cham-
bers at the ends and embodying a fan for mov-
ing the air, a heat exchanger comprising a multi-
plicity of air-carrying members extending across

~ said fire chamber between said end chambers,

each member having cast iron walls spaced from
one another and from the walls ot the . fire
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‘chamber to form elongated relatively narrow ver-

tical passageways, gas burners positioned to di-
rect flame and combustion gases through said
passageways, and a secondary heat exchanger in
one of said end chambers for thereafter convey-

ing gases of combustion froin the heat chamber .

to the stack.

7. In a hot-air heating plant comprising a cas- .

ing forming a central fire chamber, air cham-

‘bers at the ends and embodying a fan for mov-

ing the air, a heat exchanger comprising a multi-
plicity. of air-carrying members extending across
sald fire chamber between said end chambers,
each member having cast iron walls spaced from
one another and from the walls of the fire cham-
ber to form elongated relatively narrow vertical
passageways, said vertical passageways having
projections to cause the gases passing through
them to move in an irregular path and impinge
alternately upon sald walls, and gas burners po-
sitioned to ‘direct flame and combustion gases
through said passageways.

8. A hot-air heating plant comprising a cas-
ing forming & central fire chamber and air cham-
bers at the ends thereof, an air-carrying mem-
ber extending across said fire chamber and open-
ing into the end chambers having cast iron walls
subject to the gas and flame in the fire chamber
and being divided into a multiplicity of air pas-
sageways by thin plates integrally cast at their
sides in the cast metal walls, and means for posi-
tively moving the air to be heated through said
air passageways from one of said chambers to
the other.

9. A gas furnace comprising a casing formlng
& central fire chamber with air chambers on each
side thereof, a plurality of hollow rectangularly-
elongated metal heat exchangers extending di-
rectly across the fire chamber, said heat ex-
changers having cast metal walls spaced apart
s0 as to form narrow substantially horizontal
passageways extending across the fire chaml
and opening into the air chambers from top to
bottom 'thereof and forming substantially ver-
tical passageways between adjacent pairs of heat
exchangers, 8 multiplicity of metal plates having
their'edges cast into sald cast metal walls which
divide the horizontal passageways into numerous
smaller horizontal passageways, a gas burner
below and close to the lower opening of each
vertical passageway to cause flame and gases

of:combustion to heat said walls and plates, and -

- means‘to move air from one air chamber through

. .changer comprising a cast metal open-ended air- .

all said horizontal passageways to the other air .

chambet.
10. In air-conditioning appliances. a hea.t ex<

_ leg having spaced side walls, said air-leg being

.70

g

divided within said walls into a multiplicity of
air passageways by thin plates integrally cast
at their sides in the cast metal walls, and means
adapted to be attached to said air-leg to form
open-ended passageways on the outsides of said
walls for constraining a-‘heat exchange medium
to move in contact therewith.

11. In air-conditioning appliances, a heat ex-
changer comprising a cast metal open-ended air-
leg having spaced side walls, said air-leg being
divided within said walls into a multiplicity of
air passageways by thin plates integrally cast
at their sides in the cast metal walls, and means

" adapted to be attached to said air-leg to form

open-ended passageways on the outsides of said
walls for constraining a heat exchange medium
to move in contact therewith, said last-named
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passageways extending along said walls in a di-
rection at right angles to the first-named pas-
sageways.

12. In air-conditioning appliances, a heat ex-
changer comprising a cast metal open-ended air-
leg having spaced side walls, said air-leg being
divided within said walls_into a multiplicity of
air passageways by thin plates integrally cast at
their sides in the cast metal walls, and means on
sald walls whereby a plurality of said air-legs
may be attached together to form open-ended
passageways between pairs of air-legs for con-
straining - a heat exchange medium to move in
contact with the walls thereof.

13. In air-conditioning appliances, a heat ex-
changer comprising & cast metal open-ended air-
leg having spaced side walls, said air-leg being
divided within said walls into a multiplicity of
air passageways by thin plates integrally cast at
their sides in the cast metal walls, and flanged
ribs formed at the margins of said walls and

. extending at right angles to said air passageways

with faces parallel to the -walls for securing a
plurality of said air-legs together to form open-
ended passageways on the outsides of said walls
for constraining a heat”exchange medium to
move in contact therewith.

14. In air-conditioning appliances, a casing

forming a fire chamber, an air-inlet chamber and-

an air-delivery chamber, an air-carrying mem-
ber extending across said fire chamber having
cast metal walls, subject to the heat generated
in the fire chamber, said member being divided
into a multiplicity of air-passageways by thin

plates integrally cast at their side edges in the - .

cast metal walls, an air-carrying member ex-

tending across the air-inlet chamber having cast .

mefal walls also subject to the heat generated
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in the fire chamber, sald member being divided -

into a multiplicity of substantially vertical air-
passageways by thin plates integrally cast at
their side edges in the cast metal walls, and
means for positively moving the air to be heated
through all said air-passageways, about the heat
ber and to the air-delivery chamber.

. A heat exchanger system comprising a cas-
forming a central chamber with end cham-
bers on each side thereof, a plurality of hollow
rectangularly elongated metal heat exchangers
extending directly across the central chamber,
said heat exchangers having cast metal walls
spaced apart so as to form narrow, substantially-
horizontal passageways extending across the cen-
tral chamber .and opening into the end chambers
from top to bottom thereof and forming vertical
passageways between adjacent pairs of heat ex-
changers, a multiplicity of metal plates having
their edges cast into said cast metal walls which
divide the horizontal passageways Into numerous
smaller horizontal passageways, means to move
an exchange medium through the vertical pas-
sageways to temper said walls and plates, and

‘means to move air from one end chamber
- through all said horizontal passageways to the

other end chamber.

16. In alr-conditioning appliances, a casing
formed with air-inlet and air-outlet parts, a
blower in the air-inlet part for moving air
through the air-inlet part and into and out of
the air-outlet part, a primary heat exctznger in
the air-outlet part comprising vertical combus-
tion gas passageways and intermediate horizon-
tal air passageways, a secondary heat ‘exchanger

.in the air-inlet part comprising horizontal com-

bustion gas passageways and intermediate ver-
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tical air passageways, said heat exchangers posi-
tioned adjacent each other at an upper corner

- of one and & lower corner of the other, respec-

tively, and all said combustion gas passageways
being of cast metal, and a cast metal hollow
member having side walls at right angles to each

other united with walls of the said heat ex-
changer and forming a chamber for receiving
combustion gases from the primary heat ex-
changer and conducting said gases to the sec-

‘ondary heat exchanger.

FRANK A. WHITELEY.




