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“The present-invention relates to a.cooling unit
for attachment:to.4 warm air furhace-system,

In general, .economics indicate -that as .com-
pared to:the nuiiber of domestic fiirnace instal-
lations for -winter .4ir .conditioning, tle niumber
of installations-required for coniditioning air over
an entire -twelve-ménth périod are relatively
small. +For those Home owrers- heeding-or- desir-
ing summnier - air  éoriditichiing, -suitable air -cool-
ing apparatus stiould-be provided for- use-in con-
nection Wwith .éxistifig-Heating installations-with
the cooling meaiis of -a desigh such that.it will
not ‘interfere -With -the éperation of the -Heating
installation but - -which -eant e operdted in-con-
junctionh therewith to .provide air édoling when
desired.

Aceordingly, -the present invention hds as.its
prineipal.object the provision of a codling unit
adapted to be added ds-a supplement t6.4.do-
mestic warni -air furnace-and to eperate in con~
junction:therewith to: provide & combihsation for
year.arounid. air ¢oridifioning of a home.

A. further -object -of :the present invention  is
to provide a cooling: unit for sumimer air condi-
tioning .which can be employed in conjunction
with existing warm -air furnaces but which is of
such. construction as to be-easily by-passed when
net in-operation.

-Another objeet of the invention is.to provide a
low=cost, : compscet, -cooling -unit :supplement for
a warm-air-furnace.

A-further object: of the invention is to provide
an:automatic- air conditioning installation com-
prising a-warm- air furnace and.a- separate cool-
ing unit-and means for controlhng the seasonal
operation of said units 1o obtain- the maximum
degree of-efficiency from Both.

_Additional objects and features of -the inven-
tion will become apparent from -the following
description taken in connection with. the accom-~
panying -drawing. in. which- the-single- figure -dia-
grammatlcally illystrates the mechanical -and
electrical. arrangement: of  air-conditioning. appa-
ratus. constructed in accordance with the:present
invention.

Referring to the. dxawmg, there is shown  a
typical . warm air furnace | comprising -a -com-
hustion chamber 2, an electrically controlled oil

or.gas. fired heatmg means 3 in-the: combustmn

chamber and a flue 4 for the dxscharve of -the
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2
combustion -products:from,the combustion. cham—
ber. Suirounding the.cambustion chamber 2 :is
an air Reating chamber 5. ¢onnected by means:of
a return duct 6 to an enclosure-1.served by the

: furnace and contairiing .an electrically.driven-fan

& for drawing aif from.the enclosure 7.and.pass-
ing it through the furngce in -heat .exchange
contact -with :thé .combustion .chamber 2. In a
normal operation.of such warm. air furnace, -the
conditioned air is discharged .from the chamber
through .the supply .portion of :the duct systém
to.the enclosure T.

In accordance with the préserit.mvention, there
is provided. a-coolirig:unit.attachiment { 1. adapted
to' be .connected into -the existing duct system
of a.warm- air furnace and tg operate in-cénnec=
tion- therewith. -Preferably, the . eooling unit is
connected into .the .downstream .of the supply
portion of the warm-air duct.system.as.is shown
in the drawing. The cooling unit It .4as .illus<
trated, comprises .a WUsshaped coolirig .chamiBer
12 having an inlet:13-ahd an outlet 4 communi~
cating directly with:.s passageway .15 which is
connected into -and -forms .pdrt.of the . supply
duct.system {9:for the warm: gir:furnace t. -Suit-
ably mounted within the coclitig.chamber 12 is
a cooling chamber fan 16 for drawing-air. through
the chamber and-a cooling unit i7-positioned in
the path of the air-flow -and .supplied .with a
suitable cooling medium by means of. a.mofor-
driven :compressor. and: -.evaporatoer system:.posi-
tioned in the lower part of the unit; the motm
being- mdlca,ted by numersl k8.

Means for’ controlling the .path of flow of air
through the cooling ynit-t1 includes dampers: 28
adapted im their normal-position; that:is during
the heating seasom,:te.close inlet .13 and cutlet
14.0f the cooling: chamber- sorthat. the air-flowing
from the warm air-furnace; £ Jy-passes: the: eool~
ing -chamber .thHrough passageway 5. .Por
summer -air . conditioning, -the -dampers 28 .are
raised to the dotted line position, shown:in:the
drawing, so that:the.air drawn from énclosure 1
and forced through the . duct .System: .passes
through the-coolifig chambér |2 where. it is syit-
ably . cooled before :heing .delivered to :the en=
closure 7.

‘While: the.apparatis. of -:the. present invention
can “be -controlled manually;, an .automagtic . OF

semiautomatic. control :is . preferred; -both from
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the standpoint of convenience and as will become
more apparent more fully hereinafter, and in
order to provide against the improper operation
of the furnace and cooling unit assembly during
either the heating or cooling seasons.

In the illustrated modification of the inven-
tion, the control system is electrically operated
and comprises in part the usual electrical con-
trol system employed in connection with the
operation of a typical warm air furnace. The
electrical control means {8 for the heating unit
3 is connected in series with a bimetal thermo-
stat 25 positioned within the enclosure 7 and a
transformer 26 for providing a low-voliage cur-
rent for operating the control means. Thermo-
stat 25 includes both an enclosure heating con-
tact 25z and an enclosure cooling contact 28%,
the first-mentioned contact being connected to
the circuit now being described and controlling
the energization of the heating means circuit.
The electrically driven furnace fan 8 is con-
nected through supply conductors 27, 28 to a
source of electrical power 29 with a thermostat-
operated bonnet switch 30 connected in series
with the fan driving means. The bonnet switch
30 is adapted to close the fan mofor circuit only
when the temperature of the air within the heat-
ing chamber § exceeds a predetermined mini-
mum temperature.

For operating the furnace in conjunction with
the cooling unit attachment (i, the heating
means circuit is modified by the inclusion there-
in of a thermally operated switch mechanism 2!
which is shown as including two interconnected
switches 32 and 33 so arranged that only one
switch may be closed at one time. The opera-
tion of these switches is controlled by a thermo-
stat including a bulb &% positioned outside the
enclosure operatively connected to bellows 38
which by means of stem 35 controls the opera-
tion of the switches. As bulb 34 is surrounded
by the outside atmosphere, switch 32 is normally
closed during the heating season, i. e., when the
outside temperature is at or below a predeter-
mined maximum.

The circuits for the operation of the combined
equipment during the cooling season comprise a
power circuit for the cooling unit controlled by
relay 40, comprising two switches 41 and 42.
The cooling chamber fan 15 and compressor
motor 18 are serially connected through switch
41 to the power supply conductors 21 and 28,
while the warm air furnace fan 8 is similarly
connected to the supply conductors in series with
switching means 40. Switches 41 and 42 are in-
terconnected by and connected to the solenoid
44 by stem 43. By this arrangement when relay
coil 48 is energized, both the warm air furnace
fan 8 and the cooling unit are jointly operated
in series in the air circuit during the cooling
season so as to deliver the increased air flow or-
dinarily required for cooling purposes and to pro-
vide the increased pressure necessary to over-
come the higher pressure drop as a result of the
passage of air through the cooling chamber {2,
the fan 16 acting as a booster in the air circu-
lating system.

The confrol circuit for summer operation of
the system includes switch 33 connected in series
with transformer 26, with the coil 46 and
through the high temperature confact 256 on the
enclosure thermostat 28. By this arrangement,
when the temperature of the outside air sur-
rounding bulb 34 exceeds a certain predeter-
mined temperature, switch 33 is closed and at
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such time as the air surrounding the room ther-
mostat 25 also exceeds a predetermined tem-
perature, the confrol circuit including these ele-
ments is energized whereby switches 41 and 42
are closed to provide for the operation of both
the cooling unit and the furnace fan 8. It will
be noted that both switches 32 and 33 and the
switches controlled by thermostat 25 are open
at temperatures intermediate those which call
for the operation of the heating equipment and
those which call for the operation of the cooling
equipment. For example, the thermally respon-
sive switch &{ and thermostat 25 ean be so regu-
lated that the heating circuits are energized for
gutdoor temperatures below 65° F. and enclosure
temperatures below 70° F., while the cooling cir-
cuit ig energized when outdoor temperatures ex-
ceed 80° F. and room temperatures exceed 756° F.
At intermediate outdoor or enclosure tempera-
tures, both ecircuits are de-energized.

Electrically operated means for controlling the
by-passing dampers 20 comprise a solenoid 51
connected by stem 52 to the damper control lever
arms 53 in such a manner that when coil 58 sur-
rounding the solenoid is energized, the dampers
are raised from their normal position to the
dotted~line position to direct the air through the
cooling chamber 12, The coil 50 is connected to
transformer 26 through switch 33 and is in par-
allel with thermostat 25 and relay coil 46 so that
coil 59 is energized whenever switeh 33 is closed.
To guard against the operation of the furnace
heating means 38 at any time at which the
dampers are in the raised position, there is pro-
vided in conjunction with the damper operating
solenoid, a switch 54 in the heating means con-
trol circuit and operated by the solenoid so as
to open that circuit when the dampers are raised
to their upper or air cooling position.

The cooling unit 14 is preferably connected into
the downstream or supply ducht system of the
farm air furnace as otherwise the cool air from
the cooling attachment would chill the heat
transfer surfaces of the warm air furnace re-
sulting in the unnecessary condensation thereon
and in excessive corrosion of the heating unit. As
the continued circulation of air through the fur-
nace during the cooling season can resulf in a
circulation of air downwardly through the warm
air furnace flue 4 and into the combustion cham-
ber 2, there is provided in the flue 4 a2 damper 57
which is adapted to be in its open position dur-
ing the heating season with the operation there-
of controlled in the same manner as damper
means 28 by means of a solenoid 58 and stem
68 including a coil 58 in parallel with coil 59.
Switching means {1, also operably connected to
stem 60, is connected into the heating means cir-
cuit and provides against operation of the heat-
ing means 3 when the damper 57 is closed.

From the above deseription, it will be seen that
there has been provided a simple and inexpen-
sive air conditioning system for use with or in-
cluding an ordinary domestic warm air furnace.
There has also been provided means for auto-
matically controlling the operation of the sys-
tem to obiain the maximum efficiency from hoth
the furnace and the cooling unit attachment.
During the colder seasons when the outside tem-
perature is below a predetermined maximum,
thermostat controlled switch 22 in the heating
means cireuit is closed and switch 33 opened.
As the cooling unit control circuit is therefore de-
energized, switches 54 and §{ are also closed and
switches 44 and 42 open so that the heating




2,608,397

5

means control ¢ireuit is controlled by the opera-
tien of thermostat 25 with respect to contact 25z
and the power circuit for the cooling unit is also
de-energized. Whenever the outside temperature
exceeds the predetermined minimum, thermostat
1 operates to open switch 82 and until such time
as the outside temperature approaches a temiper-
atire at which switch 33 is closed, both the heat-
ing means eircuit and coolitig eireuits ard de-
energized regardless of tie position of thermo-
stat 25. During the summnier months whes this
outside temperature exceeds thit at which thex-
mostat 7 closes switch 33, the energization of
¢oils 5 and 59 causes damper 51 to close and
the cooling unit dampers 2§ to open to direet
the air bassing through the duct system thi'gugh
the cooling chamber §2. As this condition main-
tains so long as switch 23 is closed, damper 57
closes the flue 4 and substantially prevents any
down draft of outdoor air through the flue which
would result in corrosion of the combustion
chamber and the heating unit. It is to be noted
that the operation of the damper 57 is independ-
end of thermostat 25. Also, under these condi-
tions since the heating means control circuit is
open, the temperature within the warm air
chamber § is always below that which will effect
operation of bonnet thermostat 30 so that the

furnace fan motor supply circuit including the .

bonnet thermostat continues to be de-energized.

Cbviously the safety switches 54 and 61 act,
respectively, to prevent operation of the heat-
ing unit when the stack damper is closed and
operation of the cooling unit when the heating
unit is in operation and the cooling unit is in the
heated air circuit. REither of these conditions
might otherwise arise should the respective one
of the dampers 57 and 20 become stuck in its
actuated position and fail to return after de-
energization of the actuating solenoids 50 and 54.

Whenever, under the warm weather conditions,
the temperature within the enclosure 7 reaches
the point where the cooling unit eontrol cireuit
including contact 25b is energized by operation
of the thermostat 25, switches 41 and 42 are closed
due to the energization of coil 46 in series with
"~ contact 25b and power is supplied by these
switches to both the cooling unit and to the fur-
nace fan 8. By providing for the joint opera-
tion of fans 8 and 16 during the cooling season,
the furnace fan need be no larger than would
otherwise be required for normal heating pur-
poses and the cooling unit fan need be only
sufficiently powerful to provide the increased air
circulation ordinarily desired for cooling purposes
and the increased pressure necessary to overcome
the added pressure drop through the cooling
coil. Since the cooling unit is completely by-
passed during the heating season, by-pass pas-
sageway I8 is in effect merely s continuation
or part of the normal air duct system for the
furnace and the furnace for al] practical pur-
poses functions as a standard warm air furnace.

While certain specific embodiments have been
shown and described, it will, of course, be under-
stood that various modifieations may be made
without departing from the invention. The ap-
pended claims are, therefore, intended to cover
any such modifications within the true spirit and
scope of the invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. In combination, a warm air furnace includ-
ing an electrically controlled heating means, an
alr heating chamber and means including an
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electrically driven. fan for drawing air from: ait
enclosure through said chamber, & separate cools
ing unit including & cooling chamber and an elee=
trically driven cooling unit fan for circulafing
air through said cooling. chamber, air conduit
mears connecting said cooling chamber with said
heating chamber and with said enclosare, ‘elecw
trically operated means for by=passing said ¢ool=
ing chamber, and control means for cofttrolling
the operation of said heating mesns and said
fans and Ssaid by-passing Means, szid control
means including a two-positicn switching measis
adapted to interrupt the ‘circuit for said heating
means wheh the outside temperature exceeds &
predetermined temperature and to interrupt the
cireuits controlling the operation of said cooling
fan and by-passing means when the outside tem-
perature is below a second predetermined tem-
pberature higher than the first predetermined
temperature.

2. In combination, an air heating furnace in-
cluding electrically controlled heating means and
an electrically driven fan operable to discharge
a stream of air through said furnace, a separate
cooling unit including a cooling chamber, an
electrically driven discharge fan and cooling
means in said chamber, means for conducting
the stream of air discharged from said furnace
to said cooling chamber and from said chamber
to an enclosure, an air passageway in said cool-
ing unit by-passing said cooling chamber, elec-
trically controlled damper means for directing
the flow of said air stream through said cooling
unit, said damper means normally directing the
air flow through said passageway, damper con-
trol means operable to move said damper means
to a position directing the air flow through said
cooling chamber, a power circuit for the heater
fan, a second power circuit for the joint operation
of the heater fan and cooling unit fan and cool-
ing means, control means for controlling the
operation of said heating means and fans and
damper means and including an outdoor thermo-
stat-operated switching means and an enclosure
thermostat-operated switching means each
adapted to interrupt the circuit for said heating
means when the ambient temperatures respec-
tively exceed predetermined minimum tempera-
tures and to interrupt the circuits controlling
the operation of the cooling unit fans and cooling
means and said damper control means when the
ambient temperatures are respectively below pre-
determined temperatures higher than said prede-
termined minimum temperatures.

3. An air conditioning system for heating and
cooling the air in an enclosure comprising a hot
air furnace having a main fan for circulating air
therethrough and for discharging hot air there-
from, a conduit for conveying the discharged air
to the enclosure to be conditioned, an air cooling
unit having a fan for circulating air there-
through, means for by-passing thé air in said
conduit through said cooling unit whereby said
furnace and said unit are connected in series in
the path of air flowing to the enclosure, and
means effective upon operation of said by-passing
means for rendering said furnace ineffective to
heat the air and for maintaining both said fans
in operation to circulate air to said enclosure
through said cooling unit whereby said cooling
fan acts as a booster for said main fan.

4. An ajr heating and cooling system for an
enclosure comprising a heating unit and conduit
means connecting said unit to supply heated air
to the enclosure, a heating fan for forcing air
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through said unit and conduit means, a cooling
unit having a fan therein for forcing air there-
through to cool the air, means for connecting said
cooling unit in the path of air flowing from said
heating unit through said conduit means, heat-
ing control means for said system arranged to
effect operation of said heating fan and to pre-
vent passage of air through said cooling unit,
and cooling control means for said system ar-
ranged to prevent operation of said heating unit
and to effect operation of both said fans and 1o
cireulate air through sald heating and cooling
units in series whereby said cooling fan is ef-
fective as a booster to said heating fan.

SAMUEL J. LEVINE.
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