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Patented Nov. 11, 1952

2,617,632

STAT'ES PATENT OFFICE

“2:617, 632
AIR CONDIL[‘IONING SYSTEM

Walter M. :Simpson, Evansville; Ind., :assignor:to.
. Servel;: Inc,; New: York NoX.,a corpora,twn of

Dela,wa}‘e

Centinuation of - abandoned application Serxal ‘No.

-660;747; ‘Apri

946, Thls applxcatlon ‘March

16,1949, ‘Serial No, 81,665
(CL: 257—3)

'8 Clalms

»This: mvenmon relates- to air condltxomng and
more particularly to.a.method.of and asystem: for
3 heamng and.cooling.:an-enclosure. )

“This-application is-.a-continuation:.of . and ,e-
slates: back for -common . subject matter to. my
~eopending -application :Serial- ‘Mo.. 660,747, ﬁled
:Aprll :9,:1946.now- abandoned.

It is-an..object: .of this invention to. prov1de
~an:improved:-method:of heating. and .cooling .an
-enclosure,

:More. specifically it is. the. objeet . .of. tms m-
«yention:to: prov1de an-ajr heater and utilize this
:heater:for ‘both ‘heating .and. cooling.

"I‘h1s is -aecomplished ‘by..supplying ;heated alr

«toan; -enclosure.when ‘heating -thereof:is desired, -

:and-iwhen it -is “desired to . eool : the “enclosure,
-supplying. this-heated air. to.a “heat operated
syefrigerating. apparatus-arranged to cool the en-
»closure

"By way of -example, there.may be. prov1ded i 2

plurahty -of .¢lesed circuits for the cireulation of
-gir, 4wo -of which .circuits. are. -separate .or. in-
dependent during cooling cycles -of .operation. and
-a-third:of ‘which circuits includes; parts-of.each
“of:the: first.two. circuits. during heating .cycles of
>operat1on During - cooling cycles:.of : operation
v first of-said circuits includes- a _closed duet:sys-
tem contammg a-heater, such’ gs-a hot-ajr: fur-~
-nage:and.a. ‘refrigerant.generator;. the -arrange-
“ment.- bemg suchthat air- heated.by the : fur—
‘nace is eontinuously ‘circulated: in. a “closed: path
‘between. the . furnace and - the refrigerant gen-
‘erator. ‘A second of said cireuits ineludes- a ‘duct
system leading-from -and :to. the enclosure: that

“isi o be ‘conditioned and which duct systemmcon-:
itains.a- -cooling.element;. the arrangement bemg"

-sueh-that -air from. the .enclosure is circulated

-over ‘the .cooling .element .and ‘back :to -the.en:’

“closure. ‘The third or combined. circuit includes
that: part. of the:first -circuit-which contains<the
‘het.air furndace and. that: ‘part:of: the second -cir-
cuit which leads from.and-to the.enclosure; the
arra,ngement being -such. -that. -during ‘heating
cycles of -eperation.air from the .enclosure: is.cir-

-closute.. +THe ‘system.is. provided- with .suitable
dampers for.directing -the . flow of -air-through
‘the .different .cireuits.and with suitable. controls
for.governing the operation. of the System,
-+ The dnvention, together with the objects and
ages -thereof, .will . be ‘more fully 2
od from the. followmg description taken i
ction with the aecompanying drawings. form-
8 part of this.specification nd of which:
‘;6'1g 1is.a view more. or less. d1agrammatlca,lly
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-sorbent solution,: such as a.- waber:.soluti
vl'tkuum bromtde 1s supphed to the heade
‘oulated ‘over ‘the . furnace and back. to-the..en- 45 )

‘upward through the tubes (5 td, Khe seps;

2

-illustrating an.air: :conditioning system embody-

‘dng-the invention;

:an enlarged honzontal sectional v1ew

: throu:éh‘ the:refrigerant: generator;. .and

< Fig.:3ds-a view diagrammatically: 111ustrat1ng

-the auxulary equipment-for: the system-and-the
.Several’ electric.civcuits / for .operating - -and con-
strolling -the - system.

Referring to-Fig, 11- of the drawmg, the pres—

.ent:invention is embodied in'an. air cond1t10nmg

system::wherein. the. air is.cooled: by a two-pres-

-~sure. absorption refrigerating apparatus:like:that

‘disclosed. in-the United:States:patent to:A. R.

“Thomas-and:P.: P, Anderson, :Jr.: No. 2,282,503,
~granted-May 12, 1942, .and. wherem 2. common
«souree..of ~heat, such.as a . gas . heated : hot .air

furnaee -is.used to:heéat the .air being’ condi-

tioned:.during- heating. e¢ycles: of :operation:and
-to-heat-the generator.of ‘the refngeratmg ap-

parafusduring-.cooling:.cycles :of “operation. A
refrigerating -apparatus of the .above type oper-

-ates at low.pressure.andincludes:a.generator 10,
@ condenser-11, an.evaporator: {2:and an absorbeér
48 :all . of - whieh -are mterconnected in «a .;well
~known:manner. by . suitable. conduits; not: shown,
50 Iorm complete refrigerant.and. &bsorption:solu-
~tion «circuits;
ing -apparatus -as -is- necessary.:for o :complete
-understanding of this invention has been: shown
30~

«aforementioned "Thomas and :Anderson patent

:Only ‘so-‘much-of ‘the refrigerat~

in-the drawing. However,:the .disclosure of:the

-may:-he.-considered as being: :incorporated in: this
-appleation, -and, if .desired, .reference : may ‘be

-made:thereto for a:detailed descnptlon .of: this
-refrigerating : apparatus.

“In.accordance with this invention t;he genera-

:tor 10 is-located in.a cylindricalhousing or «duct
:I4-and: includes a plurality: of: :vertical riser tubes
:t5°having the lower: ends thereof. communicating
:with-an annular-header 16-and ithe.upper :énds
thereof .extending. into.and. above the: bottom:of

a-vapor:separating.vessel - 11. A: refrxgerant—a,b-

nerator ds

‘hea,ted water irapor JS expelled from the solutxon
and & -t

apor A OWS

vessel | l'l through outlet'_’_ “and i
4
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Tates absorbing heat from air which passes over
the evaporator, to be described in more detail
hereinafter. The absorption liguid from which
the refrigerant vapor has been expelled flows
from the bottom of the separating vessel 7
through conduit 26:which conduit is connected
in a suitable manner, not shown, to the upper
portion of the absorber 13. The evaporator 12
is also connected fo the absorber in a suitable
manner not shown. . .

The riser tubes {5, as shown in Fig. 2, are pro-
vided throughout their length with heat’'exchange-
fins 21,
been omitted from the riser fubes in Fig. 1. The
generator is heated by a gas fired hot air furnace
designated generally by reference character 22.

(9]

10

For the sake of eclearness the fins have -

—

This furnace may be of any suitable type but it~

is preferred that the furnace be made up of a
plurality of sections arranged so that the prod--
ucts of combustion from-the gas burners 23, only
-one of which is shown, pass upward through the
inside of the sections and air to be heated passes
downward over the outside of the sections. The
supply of fuel gas to the burners 23 -may he con-
trolled in any suitable manner:as by a’solenoid
soperated valve 13.. Suitable baffles or heat trans-
-fer fins, not shown, may: be applied to.the outer
surface of the furnace sections so as to increase
the heat transfer surface thereof. Products of
.combustion from the furnace are conveyed- from
‘the oytlet 24 to a suitable flue, not shown.
:-~As shown in Fig, 1, the hot air furnace is lo-
‘éated in a housing or duct 25, which housing is
_connected to the generator housing {4 by a lower
«duct 26 and an upper duct 21.
rerated by.an electric motor 29 is located. in' the
.lower portion of -housing 25. ‘When energized,
‘blower 28 circulates air through a closed circuit
.comprising housing 25, lower duct 26, generator
‘housing 14 and upper duct 21 back to housing 25.
‘Housing 25 is also connected .at its lower end by
‘a’duct 30 to a duct 31, which last-named duct in-
.cludes: two vertical passageways 3la and. 31, A
‘blower 32 operated by an electric motor 33 is lo-
cated in the lower portion of duct 31. Flow of air-
tHrough the ducts 26 and 30 is controlled by. a
‘damper :34.- Housing 25 .is connected at its up-
;pef end by a duct 35 with the room or other en-
tclosure 36 that:is to be conditioned.- Duct 35
‘i§ in-open communication with the upper or inlét
‘portion of passageway 3le, in which inlet the
-évaporator:-2 is located.” A pair of dampers 31
.and 38 controls the flow. of air from the duct 35
+to the furnace housing 25 and to the air passage-

way 3la, respectively.. Dampers 34; 3T and 38 -

.are interconnected in such manner, not shown,
‘that when damper: 3T is closed, damper 38 is open
and ‘damper 34-is:-in-the full line position showh
in:Fig. 1. When the position of dampers 37 and
.88 is reversed, ‘dampér 34 is moved to the broken
1ine position shown in Fig. 1. . A pair of air filters
39s arranged in the path of flow of air in-duct 35.
* During the cooling cycles of operation the con~
‘denser:11 and the absorber 13 constitute heat
rejecting-elements of the refrigeratinhg apparatus -
and are cooled by suitable cooling medium such
as, for example, water which is cooled and circu-
lated in a closed circuit through a spray cooling
tower, not shown. The cooling water is first con-

‘ducted to the absorber whereby. heat, resulting i

from sbsorption of . refrigerant vapor by the
liquid absorbent medium, is given up to the cool-
ing water. The cooling water is then conducted
from the absorber to the condenser in which heat
of ‘condensation, Tesulting from condensation of

A blower 28 op- :
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4
refrigerant vapor in the condenser, is given up
to the cooling water. The water flows from the
condenser to the spray cooling tower wherein it
is sprayed into an upwardly flowing stream of .
air which is forced through the cooling tower by
a suitable electrically driven fan. The water,
which is cooled by partial evaporation into the
upwardly flowing air stream, collects in the bot-
tom of the tower and is conducted from there to
the absorber by a suitable electrically driven
pump. Only the electric motors for driving the
cooling tower fan and pump are schematically

: shown at 99 and 101, respectively, in Fig. 3. How-

ever, for a complete showing and description of
a cooling tower along with the accessories and
controls therefor that is suitable for use with

- the refrigerating apparatus described in this ap-

plication reference may be had, if desired, to the
United States patent to Sven W. E. Andersson
No. 2,381,427, granted August 7, 1945, This
Andersson. patent is to be considered as incor-

~porated in this application.

In the operation of the air conditioning system
so far described, when it is desired to cool the air

- -in the enclosure 36, dampers 34, 37 and 38 are

each moved to their full line positions shown in
Fig. 1. Assuming that the gas burners 23 and

blowers 28 and 32 are energized, blower 28 draws
-air downward through the housing 25 and over

the outer surface of the furnace 22 whereby the
air is heated.. The heated air is then forced

-through lower duct 26, upward through the hous-

mg 14 and over the riser tubes 15 wherein the air

.gives ‘up its heat to the refrigerant-absorbent

solution contained in the tubes. The air then
passes through the upper duct 27 and back to the
housing 25 completing this closed air circuit.
Circulation of air through this circuit continues
so long as the enclosure 38 requires cooling; the
control of which will be described presently. ‘The
heating of the riser tubes 15, as described above,

_causes water vapor to be expelled from the re-

frigerant-absorbent solution contained therein
which vapor passes to the condenser wherein it
‘is liquefied and the condensate flows from there
into the evaporator 2. The blower 32 being en-
ergized, air is drawn from: the -enclosure 36,
through duct 35, through filters 39, over the coils
of the evaporatoi, downward through air pas-
sageway 3la, through blower 32, upward through
passageway 31b and back to the enclosure. The
air in passing over the coils of the evaporator
gives up its heat to the refrigerant contained
therein causing the refrigerant to vaporize. The
vaporized refrigerant passes from the evaporator
0" the . absorber wherein the vapor is absorbed
into the absorption solution contained therein,
and the enriched. solution is conveyed from the
absorber back to the riser tubes of the generator.
The circulation of air is continued through this
last described circuit :so long as the air in the
:enclosure 36 calls for cooling.

Assuming now that it is desired to heat the air
in enclosure 36, dampers 34, 37, 38 are shifted
from their full line positions to their broken line
positions shown in Fig. 1.- Gas burners 23.and
blower 32 are energized but blower 28 stands
.dormant. With this arrangement, blower: 32
draws air*from enclosure 36, through duct 35,
‘througH filters 39, into housing 23, downward over
the surface of hot air furnace 22, through duct 36,
blower 32 and upward-through passageway 81b
back to enclosure 36. Circulation of air through
this last-named circuit is continued so long gs the
air in’ enclosure 36 requires heat. The controls
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£ Is to be noted that the air cond1tion1ng sys-
includes three closed air c1rcu1ts, two of wh1ch

, housmg 14 and back through dict 27 to the hes ter
housing. ' Should blower 28 fail to opera )
‘:a1r mrthe heater housmg w111 reach an abnorn

switeh, not shown, of this control to snap to ow_wn
pos1t1on in the same manner as descubed b

to the soleno1d valve. During heatmg cye s £
‘operation the blower 32 is 1ntended to for

_fhousmg 25 condult ap, blower 32, passageway'slb
enclosure 36 duct 35 and back to the heater hous-

as mtended the ﬁuld in bulb 45p w1ll as b X
_become heated to such & temperature that
switch of control B w111 be snapped to open p si
tion. : o
During -heating cycles of operation. of. the Sys-
tem, control C operates to delay the energlzat'on
of. blower 32 until the temperature of the ]
“the . heater housing has.reached a predeter_
high. ~ Control Cincludes-a casing 40¢, a. |
actmg toggle. 4ic to° wh1ch is. connected a sw1tch
42¢, -an expansible- contractable diaphragm 43¢,
a capillary tube £4c and a thermal bulb 45¢. . The
toggle is moved to the left, as viewed in Fug 1
by the expansion of diaphragm 43¢ to close switch
42¢ and to’ the right by the. contraction ‘of “the
diaphragm o ‘open the switeh. 'The switch. is
bigsed - -toward. open  position by a spring471.
40 Thermal bulb 45¢ is located in the path of flow
‘and. cl swluch they operate Con- © ofair 1n“heater housing .25 in_much. the same
trol C operates & switch which in- -turn _controls manner as bulb 450 of control B. -In the opera-
j:he energ1zatlon of blower motor. 33. Control E tion of control C when'it is’' desired to heat the
at enclosure 36, the enclosure thermostat 367,
ke descrlbed presently, closes a switch 89 (Fig. 3)
‘which’ energizes the solenold valve .13 to supply
gas to'the burner 23.  When the air in the heater
‘housing reachies a predetermined temperature,
. diaphragni 43¢ expands and staps switch 42¢ o
a casmg 40 ,vn which“shlocated a snap- 0 tlosed :position thereby closing ‘the circuit.to the
toggle LYE whlch 1n urn is' connected toa  electric motor 33 of blower '32. This circuit re-
i mains closed so long ds thé enclosure 3§ requires
dl,thermostat wh1ch includes an "expansible~ heat: ©:When ‘the entlosure reaches the desired
niractable: dxaphragm 43 a capillary tube 44 temperature  the enclosure therinostat  opens
switch 69, deenergizing the solenoid’ of the gis
valve: with ‘the result that thée supply of gas-to
toggle As show n, F1g 1 bulb 45 is located the .burnér “is ‘reduced. and . the temperature ‘in
in‘the air duct 21in'the path-of flow of air flowing housing 25 falls causing diaphragm 43¢ to snap
from the generator housing 14 to the heater hous- switch 42¢ to its open position. -
-___mg -25‘,--1 The arrafigement is such thatif.the air g0 - It is to be noted that the charge in each. of
passing through. the duct 21 reaches s predeter- ‘the thermal bulbs 45, 45b and 45¢c is .either
ined:high temperature the fluid in the bulb 45 directly or. mdlrectly influenced by. the tempera-
-ted ,to‘such an ‘extent .th‘at:the ,diaphra'gm ture of “the air in the Heater housing 25, and
“and throuet le.d since under normal operating “conditions “the
-open; pos1tlon thereby cuttmg off the elec- temperature in this housing will be higher dur-
Y len01d va.lve 13 As stated above, ~ .ingcooling CYCles of operation than during heat-
X _ing cycles of operation, these dlfferent bulbs must
‘be'charged to suit.the different functmns of the
switches with which they are associated. D
In the event that evaporater 12 reaches a pre-
determined low temperature during cooling cycles
of operation, control D operates to cut off the
supply of gas to burner 23.  Control D is similar
to ‘control A'in that it is a snap-acting control
Y .which’ automatically opens a switch in the elec~
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‘tric circuit which energizes solenoid valve 13 and
which control must be manually reset in order
_to close the switch. Control D includes a cas-
“ing 404 in which is contained a diaphragm, a
‘toggle and switch arrangement, not shown, but
which are similar to those of control A, except
that the contraction of the diaphragm of this
~control snaps the switch to open position. - The

=

‘diaphragm of control D is connected by a capil- -

lary tube 44d to a thermal bulb 45d, which bulb
is-located, as shown in Fig. 1, on the evaporator

12.

" Control E is a delayed action and on and off
‘control which operates a switch to close an elec-
tric circuit which, in turn, energizes a cooling
tower pump and fan in accordance with the tem-
perature of the generator of the refrigerating
apparatus. That is, when generator (0 is heated
and refrigerant vapor passes from the generator
to the condenser, the cooling tower pump and fan
should be energized. Conversely, when the gen-
‘erator is not being heated or when refrigerant
-vapor is not being expelled fromr the solution in

‘the generator there is no need for operating the.

cooling tower pump or fan. Control E is similar

to control C in that they are both on and off -~
Control E includes a casing 48e which

controls.
contains a toggle switch and an expansible-con-

tractable diaphragm, not shown, but which are

:similar to the toggle switch and diaphragm of

10

15

20

25

30

control C. The diaphragm of control E is con- -

-nected by a capillary tube 44e to a thermal bulb

45e. As shown in Fig. 1, bulb 45¢ is in thermal
contact with separating vessel l'I of the gen-
erator 10,

35

Referring now to Fig. 3 of the drawing. when -

‘it is desired to operate the air conditioning sys-
tem described above, a main switch 60 is man-
-ually closed so.that the primary winding 61 of
“a transformer 62 is connected to a suitable alter-
nating current source of electrical energy.. The
complete circuit for energizing the transformer
82 includes conductors 63 and 64 which are con-
nected to the source of electrical energy and in
‘which: is provided the main switch 60, and con-
-ductors 65 and 66 which are connected to oppo-
site terminals of the primary winding 6.
transformer 62 is a step-down transformer with
rone terminal of the low voltage winding §7 con-
‘nected by a conductor 68 to thermostatic switch

69. This thermostatic switch, which is contained

‘in a room thermostat diagrammatically illus-
“trated at 36, Figs. 1 and 3, may be of any suit-
~able type. However, it is preferred to use a
" ‘thermostatic switch which opens and closes the
~low voltage circuit in accordance with the tem-
‘perature of the enclosure that is being condi-
tioned during both heating and cooling cycles
of operation. A suitable thermostatic switch
"which operates on both the heating and cooling
‘eycles is shown and described in the above
Andersson Patent No. 2,381,427, and, if desired,
reference may be had to this patent for a de-
tailed description of this switch. Thermostatic
switch 69 is connected by a conductor 70 to a
manual switch 1!, Switch-7i is of the friple-
‘pole, double-throw type, as illustrated in Fig. 3.
" During the heating cycles of operation, that is,
when switch Tt has been moved to the left from
the neutral position shown in Fig. 3,-the switch
lever having been moved to the right to the posi-
“tion- marked H, a conductor 72, which contains
‘the switches of safety cut-out controls D, B'and
A, connects the left side of switch 11 to one side
-of the solenoid operated valve 13 for controlling

The

40

“the supply of gas to the burner 23.

8

The opposite
side of the solenoid is connected to the low volt-
age winding of the transformer by a conductor
14. With switch 11 in the above position, a con-
ductor 16 connects this switch to one side of the
switch of safety cut-out C, and a by-pass con-
ductor 11 connects switch Tf to conductor 72.
The opposite side of safety cut-out switch C is
connected by a conductor 718 to one terminal of
a relay 19, the opposite terminal of which relay

"is connected to the low voltage winding of the

transformer by & conductor 80.

To initiate a cooling cycle of opera,bwn switch
1i is moved to the right from the neutral posi-
tion shown in Fig. 3, the switch lever being moved

~to the C-position. With switch 71 in this last-

named position a conductor 81 connects this
switch with conductor 72; a conductor 82 con-
nects switeh 71 with conductor 18; and a con-
ductor 83 connects switch T to one terminal of
a relay 84, the opposite terminal of which re-

‘lay is connected by a conductor 83 to conductor

80. As shown in Fig. 3, cooling tower control
switch E is connected on one side by a conductor
86 to conductor 83 and on its opposite side by a
conductor 8T to one side of a relay 88, the op-
posite side of which relay is connected by a con-

»ductor 89 o conductor 80.

Referring again to Fig. 3, a conductor 30 con-
taining a switch 91 operated by relay 19 connects
one side ‘of blower motor 83 to high-voltage con-
ductor 65, the opposite side of which motor is
connected directly to conductor €4 of the high
voltage circuit: Conductor 90 is connected by &
conductor 92, a switch 93 operated by relay 84
and a conductor 94 to one side of the blower
motor 29, the opposite side of which ‘motor is
connected to conductor 64 by a conductor 85. A
conductor 96, a switch 87 operated by relay 88
and a conductor 98 connect one side of cooling
tower fan motor 99 to high voltage conductor 65,
and the opposite side of the fan motor is con-
nected by a conductor 100 to conductor 64 of the
high voltage circuit. As shown, a cooling tower
pump motor 10f is connected in parallel with

- fan motor 99 by conductors 102 and 103.

Assuming now that the enclosure 36 is callifig
for heat, thermostatic switch 69 is closed by the

‘room thermostat and manual switch 71 has been

shifted to the H position thereby energizing the
solenoid valve 13 to supply gas to the burner 23.

When the hot air furnace is brought up to a pre-
determined temperature, control switch C closes
and energizes relay 19 which in turn closes switch
91 and energizes blower 33. When the enclosure

‘reaches fthe desired temperature, thermostatic

switch 69 opens the low voltage circuit deener-
gizing the solenoid valve and the relay 19.
Assume now - that the enclosure is calling for
cooling, that switch T{ has been shifted to the C
position and that thermostatic switch €9 has
been closed by:the room thermostat, solenoid
valve 13 is energized causing gas to be supplied
to the burner.. Also relays 719 and 84 are en-

; -ergized whereby switches 91.and 93 are closed and

blower motfors 33 and 29 are energized. Blower

28 circulates hot air from the furnace over the

refrigerant generator causing refrigerant vapor
to be expelled from the solution contained there-
in. When refrigerant vapor reaches the separat-
ing vessel IT control E operates to close the cool-
ing tower control switch whereby the relay 88 is
energized. The energlzatmn of relay 88 closes

g :switch 971 whereby the fan and pump motors of
5

the cooling tower are -energized. - So long as the



czrcults last described. remam ‘closed, except as
pomted out above, should the. evaporatlon reach
an. abnormally low temperature safety cut-out D

operates to deenergize the solen01d valve. Also.
safety cut-out, A will operate o deenergize, the
solenoid valve in the event that the air passing
through duct 27 reaches an abnormally high tem-
perature... With, normal. operatmn of . the: sys-
tem, when the. enclosure is cooled. to. the des1red
temperature the room thermostat opens sw1tch
63 in the low voltage circuit.which deenerg1zes
the ‘solenoid valve, the blower. motors and the
cooling tower fan and pump- motors .
Although a single embodiment of the. inven-
tion has been shown and described, the 1nvent10n
may obviously take other forms.and may be vari-
ously applied. The invention is therefore limited
only .within the scope “of the followmg claims.
Iclalm R . f—
1 An

sa1d elements to form th
ond closed - air c1rcu1t mcludmg an. enclosure to
‘be. condltroned 2 refngerant evaporator and.air

ducts 1nterconnect1ng said eléements. to. form ‘the.

second .closed circuit, a third closed. air.circuit

taills. the source .of heat. and that part .of. the
second cireuit that- contams the.. enclosure and
the air ducts communicating .with. the enclosure,
and. dampers for. controlling the. flow -of air
thi ugh the” d1fferent c1rcu1ts, the. constructron
and arrangement be1ng such that durmg co0l~
ing cycles of operation air flows through the first
two ‘circuits independently as set out above, and
during heating cycles: of-operation the dampers
are shifted so that air from the enclosure flows
through the third circuit over the source of heat
and back to the enclosure.

2. An air conditioning system comprlsmg a

hot air furnace, an absorption.refrigerating.ap-.

paratus. including a_generator, .a .condenser, .an
evaporator and an absorber, an. air duct. system
connectlng said hot air furnace to said generator
o form a first closed circuit for circulation of
air from the hot air furnace to the generator and
back to the hot air furnace, o blower in said first
cireult, a second closed circuit including an en-
closure to be conditioned, an air duct system
containing the evaporator and arranged to cir-
culate air from the enclosure over the evaporator
and back to the enclosure, a blower for, forcing
air through the second circuit, a third closed air
circuit including that part of the first circuit that
contains the hot air furnace and that part of
the second circuit that contains the enclosure,
the second blower and the air ducts communi-
cating with the enclosure, and dampers arranged
in each of said circuits, the construction and ar-
rangement being such that when it is desired to
cool the enclosure air is circulated through the
first circuit to operate the refrigerating appara-
tus and air is circulated through the second cir-
cuit to be cooled by the evaporator, and when it
is desired to heat the enclosure the dampers are
shifted so that air is drawn from the enclosure,
passed through the third circuit over the hot air
furnace and returned to the enclosure.

3. An air conditioning system comprising a hot
air furnace, a heat operated refrigerating ap-
paratus including a generator, a condenser, an
evaporator and an absorber, a first closed air
circuit including an air duet system, the furnace,

osed c1rcu1t & sec

including that part of the. first circuit that eon-
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the generator and a blower, a second closed air
circuit including an enclosure to.be. ‘conditioned,
an; air duct system leading.from and to the en-
closure, -the evaporator and a second blower, a
third closed air. circuit.including.the enclosure,
the hot air furnace, the second blower and parts
of the air duct system. of the second closed ecir-
cuit -which lead. from and.to. the enclosure, a !
plurality of dampers for .controlling the circula-
tion of air. through the different air. circuits, said
dampers and said air circuits being so constructed
and arranged that when it is.desired to cool the
enclosure. the _dampers are moved to.certain po-
sitions. whereby. the. first. and second. air.circuits

5 are separate and. independent, air is. circulated

through the first, c1rcu1t to operate the refrigérat-
ing system and air is circulated through the sec-
ond circuit to-cool the;enclosure, and when, it: is
des1red to heat the. enclosure the. dampers are
moved to other “Positions. whereby parts of the
ﬁrst and second cirg its,._,are combined to.,form
the- th1rd c1rcu1t and..air is.circulated through
this third circuit to heat the enclosure. R

-4, An.air. condrtronmg system comprising a gas
ﬁred ‘hot . air furnace means.responsive. to the
temperature of an.: enclosure . being. conditioned
for--controlling.. the supply.-of. gas to the hot air
furnace; a- ‘heat operated refrrgera,trng apparatus
mcludmg a generator a.condenser, an evaporator:
and.-an- absorber & -first. closed. air .circuit..in=-
cluding. -a. duct system contammg the hot, air.
furnace; the generator and afblower, .8, second’
closed -air circuit: including-the enclosure, a.duét.
system leading -from. and.to-the enclosure which
dugct system contams the evaporater.and a-sec-.
ond blower, dampers Jn..each- of. the. circuits, .a
third c1rcu1t ineluding:that part of the first cir-,
cuit-that-contains. ther Jot air furnace and. that
part:of the second-cireuit-that leads. from: and.
to the engclosure- and.which contains the:second.
blower; the constr on ; and arrangements of
said- air-. crrcurts and sa1d dampers being. :such:
that -whern.it. is desrred t0-cool the-enclosure. the.
dampers. are posrtroned in such manner: that the
first -two:.circuits -are: separate. and. independent;,
air:is circulated through the-first eirenit to .oper-.

'ate the refrigerating apparatus and air is simul-

taneously circulated through the second circuit
to cool the enclosure, and when it is desired to
heat the enclosure the dampers are positioned
in such manner that the third circuit is formed
and air is circulated through this circuit to heat
the enclosure.

5. An air conditioning system comprising a gas
fired hot air furnace, means for supplying gas to
said furnace, means responsive to the temper-
ature of an enclosure being conditioned for con-
trolling the supply of gas to the furnace, a heat
operated refrigerating apparatus including a
generator, a condenser, an evaporator and an ab-
sorber, a first closed air circuit including an air
duct system, the furnace, the generator and a
blower, means responsive to an abnormal high
termaperature of air in said circuit for cutting off.

5 the supply of gas to the furnace, a second closed

air circuit including the enclosure, an air duct
system leading from and to the enclosure, the
evaporator and a second blower, a third closed
air circuit including the enclosure, the hot air
furnace, the second blower and parts of the air
duct system of the second closed circuit which
lead from and to the enclosure, a plurality of
dampers for controlling the circulation of air
through. the different air circuits, said dampers .
and said air circuits being so constructed and
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arranged that when it is desired to cool the en-
closure the dampers are moved to certain posi-
tions whereby the first and second air circuits
are separate and independent, air is circulated
through the first circuit to operate the refrigerat-

2,617,632

ing system and air is circulated through the sec- _;

ond circuit to cool the enclosure, and when it is
desired to heat the enclosure the dampers are
moved to other positions whereby parts of the
first and second e¢ircuits are combined to form
the third circuit and air is circulated through this
third circuit to heat the enclosure.

‘6. An air conditioning system having heating
and cooling cycles of operation and comprising
a gas fired hot air furnace, means for supplying
gas to said furnace, means responsive to the
temperature of an enclosure being conditioned

10

for controlling the supply of gas to the furnace, . '

3 heat operated:refrigerating apparatus includ-

mg a generator, a condenser, an evaporator and
an absorber, a first closed air circuit including.

an air duct system, the furnace, the generafor
and a blower, means responsive to an abnormal
high temperature of air in said circuit for cut-
ting off the supply of gas to the furnace, a sec-
ond closed air circuit including the enclosure,
an air duct system leading from and to the en-
closure, the evaporator and a second blower,

means responsive to an abnormal low tempera- "~
ture of the evaporator for cutting off the supply ':

of gas to the furnace, a cooling system for cool-
ing the absorber and condenser of the refriger-

ating apparatus, means responsive to the tem- .
perature of the generator for controlling the op-

eration of said cooling system, a third closed air
circuit including the enclosure, the hot air fur-
nace, the sécond blower and parts of the air
duct system of the second closed circuit which
lead from and:-to the enclosure, means respon-

sive to the temperature of the hot air furnace

for cutting off the supply of gas to the furnace
and for controlling the operation of the second
blower during heating cycles of operation, a plu-
rality of dampers for controlling the circulation
of air through the different air circuits, said
dampers and said air circuits being so construct-
ed and arranged that when it is desired to ¢ool

40
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the enclosure the dampers are moved to cer-
tain positions whereby the first and second air
circuits are separate and independent, air is cir-
culated through the first circuit to operate the
refrigerating system and air is circulated
through the second circuit to cool the enclo-
sure, and when it is desired to heat the enclo-
sure the dampers are moved to other positions
whereby parts of the first and second circuits
are combined to form the third circuit and air
is circulated through this third clrcult to heat

the enclosure.

7. An air conditioning system comprising a
first closed air circuit including a source of heat,
a refrigerant '‘generator and air ducts connect-
ing said elements to form the closed circuit, a
second closed air circuit including that part of
the first circuit that contains the source of heat,
an enclosure. to be conditioned and air ducts
leading from and to the enclosure and cooper-
ating therewith to form the second circuit, and
mechanism for shifting the flow from one fto
the other of said circuits.

8. A system for conditioning air mcludmg an
enclosure to be conditioned, air ducts forming
at least two closed circuits for flow of air there-
through, a heater in said air ducts, a refriger~
an{ generator in said air ducts, said air ducts
being connected to the enclosure for flow of air

from and to the enclosure, and control mecha-

nism in the air ducts operable in one position to
cause air to flow in one closed circuit between
the heater and the enclosure and in a second
‘position to cause air to flow in a second closed
circuit between the heater and the refrigerant
generator.

WALTER M. SIMPSON.
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