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This invention relates to a refrigeration and heating
system and more particularly to a system of this type
wherein the beat developed and given off in an ordinary
refrigeration system may be used to assist in maintaining
a room at an optimum temperature.

In the operation of an ordinary refrigeration system of
compressing, condensing and expanding a gaseous refrig-
erant, a considerable amount of heat is necessarily. given
off during the condensing phase. Normally this heat is
dissipated as an undesirable by-product of the refrigera-
tion cycle.

Tn many markets and stores there are numerous refrig-
erated boxes or display cases and also the room requires
either heating or cooling to maintain a desirable air tem-
perature. It has been the common practice to provide a
refrigeration system or systems for operating the refrig-
erated boxes and display cases and fo provide separate
and independent apparatus for heating the room or build-
ing to obtain the desired air temperature.

Tt is therefore an object of this invention to provide a
refrigeration system in which means are provided for us-
ing the heat developed in the refrigeration cycle to assist
in maintaining the air in a room or building within an
optimum temperature range.

Anocther object of this invention is to provide a heating
and refrigeration system in which means are provided for
refrigerating one or more separated boxes or cases and
using the heat extracted from said refrigerated spaces to
heat the air of a room or building.

Another ob]ect of this invention is to prowdp a unigie
and novel air conditioning means for heating or cooling
a room as part of a refrigeration system having two con-
densers, each of sufficient capacity to condense the total
output of compressed refrigerant from the compressor,
with one condenser positioned within a room for heating
the air and having a valve for dividing the output of the
compressor between the two condensers.

Other objects and advantages of this- invention, it is
believed, will be apparent from the following detailed
description of a preferred embodiment thereof as illus-
trated in the accompanying drawing.

The drawing is a diagrammatic view of a refrigerating
and heating system embedying the preferred form of the
invention illustrated as incorporated within a building.
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statically controlled by any convenient means, such as elec-
trical lead 184 and 195, respectively, associated with the
refrigerated spaces whereby the flow of refrigerant through
the associated expansicn valves 5a and 5b is controlled
to maintain a predetermined temperature range within
said spaces.

A second condenser 11 is positioned within an air duct
12. A fan 13 having a motor 14 is positioned within the
air duct 12 for drawing air through the duct and discharg-
ing said air into rcom 15. Other air ducts (not shown)
may be associated with the discharge of the said fan 13
for supplying air to other rooms (not shown).

The volume of compressed refrigerant produced by the
compressor is divided between the first condenser 2 and
the second condenser 11 by the valve 16; the percentage
of compressed refrigerant supplied to each being variable
by the valve 16 which is operated by thermostatic control
means 17 being sensitive to the temperature in room 15.
The control means 17 may be set to maintain the room 15
within a predetermined temperature range and is adapted
to actuate the valve 16 to divert compressed refrigerant
to condenser 11 when the room needs heating and to divert
the quantity of compressed refrigerant to condenser 2
which is not needed for heating purposes. Condenser 2
is located apart from room I5 so that the operation of
said condenser does not-affect the temperature in said
room.

Also positioned within the air duct 12 are an air filter
18, an evaporator 12, and an auxiliary heater 28. Vents
21 and 22 are provided for varying the intake air to duct
12 between ouiside air and air from within room 15 as
needed to maintain the desired air conditions.

The evaporator 19 is of the type heretofore described
and is operated when the temperature in room 15 exceeds
the pre-determined range, thereby cooling the air dis-
charged by fan 13. The compressed-condensed refrig-
erant is supplied to evaporator 19 through control valve
23 and thence through expansion valve 24, the control
valve 23 being actuated by thermostatic control means 17
by any convenient means such as electrical lead 25. The
thermostatic control means 17 only opens control valve

" 23 when valve 16 is positioned to divert all the compressed

refrigerant to condenser 2 thereby avoiding heating (by
condenser 11) and cooling (by evaporator 19) of the
same air discharged by fan 13. As illustrated in the

. drawings, the compressed-condensed refrigerant necessary

The refrigeration system empioved in this invention .

includes a refrigerating cycle wherein a gaseous refrig-
erant such as ammonia, Refrigerant 12, Refrigerant 22 or
one of the other commonly used refrigerating gases is
compressed in a compressor 1 to a pressure such that when
the gas is passed through a condenser 2 sufficient heat will
be extracted from the compressed refrigerant for it to be
condensed to a liquid. The condensed refrigerant passes
from the condenser to a receiver 3 and from the receiver
passes through one or more control valves 4g and 45 and
thence through expansion valves 54 ard 5b to the respec-
tive evaporator-6a and 6b whereby the liquid refrigerant
is expanded and evaporated taking heat from the surround-
ing air within the associated refrigerated spaces 7a and
7b and expanding the refrigerant to a gas. The gas is
then returned through an appropriate manifold 8 to the
intake 9 of the compressor 1. '

The refrigerated spaces 7a and 7b may be used for
any appropriate purpose such as display cases, walk-in
boxes, holding boxes, etc., as required in the particular
installation. The control valves 4a and 4b are thermo-
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to operate evaporator 19.is compressed in compressor 26,
passes through condenser 27 where it is condensed to a
lignid as in the above described cycle and then into
receiver 28, From receiver 28 the liquid passes throngh
conduit 33, through valve 23 to valve 24 where it is
expanded to pass through evaporator 9. The refrigerant
evaporated in evapcrator 19 returns to the intake 29 of
compressor 26 through conduit 38. The condenser 27 is
preferably located outside the building to avoid affecting
the air temperature of rcom 15. In some installations
where proper climatic conditions and refrigeration require-
ments are present, it may be possible to operate evaporator
19 through the use of compressor 1 and condenser 2
rather than compressor 26 and condenser 27 thereby elimi-
nating the need for compressor 26 and condenser Z7.
The auxiliary heater 28 may be of any convenient
type and size capable of supplying sufficient additional
heat to maintain the room 15 within the predetermined
temperature range when all the compressed refrigerant is
diverted to the condenser 11 and the heat extracted from
said refrigerant is insufficient to maintain said tempera-
ture range. The auxiliary heater 20 also is operable to
maintain the room temperature when the . compressor
need not be operated to supply refrigerant to the evap-
orators. To assure the proper co-ordinating of opera-
tion ‘of the heater 28 with the operation of condenser
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11 and evaporator 19 to prevent simulianeous heating and
cooling of air passing through duct 12 and resultant
inefficiency. - I prefer to control the operation of heater
29 with -thermostatic control means 17 which also con-
trols the supply -of refrigerant furnished condenser 11
and-evaporator-19.

In ordinary operation, the system requires no manual
“regulation after the initial settings to maintain the one
or more. refrigerated spaces and the room -or building
within their respective predetermined temperature ranges.
Each:of the.compressors operates upon demand of their
associated -evaporators by commonly employed ‘means,
Thus the requisite function of heating a room or build-
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room, said first and second condensers for condensing the
refrigerant gas compressed in said first compressor, a
second compressor for compressing a refrigerant gas, a
third condenser posiiioned outside the room for con-
densing the refrigerant gas compressed in said second

" compressor, an evaporator adjacent said first condenser

10

ing is accomplished as an adjunct to op»rating refriger- -

ated dlsmay -cases or boxes at no appremable increase in
cost of operation.

Having fully described my invention, it is to be under-
stood that I do not wish to be limited to the details
herein set forth or illustrated in the drawings, but my
invention is of the full scope of the appended claims.

I claim:

1. In an integral refrigeration and heating.system for
maintaining a room within a predetermined temperature
range and refrigerating at least one refrigerated space
including a compressor. for compressing a refrigerant
gas, a first condenser-in communication with the room,
a second condenser positioned outside the room, said
condensers -for condensing the compressed refrigerant
gas, an evaporator positioned near said first condenser
and in communication -with the room, means for cir-
culating air past the first condenser and said evaporator,
thermostatically controlled valve means associated with
the room for selectively feeding the compressed refrigerant

gas to said first condenser in response to the room tem-

erature, second thermostatically controlled valve means
associated with the room for directing compressed-con-
densed refrigerant to the said evaporator for evaporating
the said refrigerant to absorb heat from the air circulat-
ing past said evaporator in the event the first valve means
is diverting all the compressed refrigerant to the second
condenser and. the air temperature. of the room exceeds
the maximum - predetermined temperatare, and at least
one other evaporator positioned in each refrigerated space
for evaporating -compressed-coridensed refrigerant to ab-
sorb heat from the refrigerated space.

2. In an integral refrigeration and air condition .sys-
tem for maintaining a room  within a predetermined
temperature range and refrigerating at.least one refriger-
ated space including a first compressor for compressing a
refrigerant gas, a first condenser in communication with
the room, a second condenser positioned outside the
room, said first and second condensers for condensing the
refrigerant gas compressed in said first compressor, a
second compressor for compressing a refrigerant gas, a
third condenser positioned outside said room for con-
densing the refrigerant gas compressed in said second
compressor, an evaporator adjacent said first condenser
for evaporating the compressed refrigerant gas condensed
in said third condenser to absorb heat from the air with-
in the room, means for contmuously circulating air past
the said first condenser and said evaporator to said room,
thermostatically controlled valve means for selectxvely
feeding refrigerant for operating the said first condenser

and said evaporator for maintaining the air temperature .

in the room within the predetermined range, and at least
one other evaporator positioned in each said refrigerated
space for evaporating the compressed  refrigerant con-

densed in said first and second condensers to absorb heat

from said refrigerated spaces.
- 3. In an integral refrigeration and air condmon sys-
tem for maintaining a room within a predetermined

temperature range and refrigerating at least one refriger-

ated space including a first compressor for compressing a
refrigerant gas, a first condenser in communication with
the room, a second condenser positioned outside the
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for evaporating the compressed refrigerant gas condensed
in said third condenser.to absorb heat from the air within
the room, a heat generating means adjacent said first
condenser and said evaporator to said room, means for
continuously circulating ‘air past the said first condenser,
said heat generating means and said evaporator, thermo-
statically controlled valve means for selectively operating

the said first condenser; said heat generating means and said

evaporator ‘for maintaining the air temperature in the
room within the predetermined range, said thermostatical-
1y -controlled valve means having means for selectively
feeding the refrigerant gas from said first compressor to
said first and second condensers, and at least one - other
evaporator positioned in each said refrigerated space for
evaporating the compressed refrigerant condensed in said
first and second condensers to -absorb heat from said
refrigerated spaces.

4. In an integral refrigeration and air conadition sys-
tem for maintaining a- room within a predetermined
temperature range and. refrigerating at least one refriger-
ated -space including a first compressor for .compressing a
refrigerant gas, a first .condenser in communication with
the room, a second condenser pesitioned outside the
room, said first and second condensers for condensing the
refrigerant gas compressed in - said first compressor, a
second compressor- for compressing a refrigerant gas, a
third condenser positioned outside .the room for con-
densing the refrigerant gas compressed in said second
compressor, an evaporator adjacent said first condenser
for evaporating the compressed refrigerant gas condensed
in said third condenser to absorb heat from the air within
the room, a heat gensrating means adjacent said first

condenser and said evaporator to said room, means for

continuously circulating air past the said first condenser,
said heat generating means and said evaporator; air inlet
means to the said air circulating means for selectively ad-
mitting air from the room or air from outside the room,
thermostatically controlled valve means for selectively
operating the said first condenser, said heat generating
means and. said evaporator for maintaining the air tem-
perature in the room within the predetermined range,
said thermostatically controlled valve means having means
for selectively feeding the refrigerant.gas from said first

.compressor to said first and second condensers, and at

least one other evaporator positioned in each said re-
frigerated space for evaporating the compressed refriger-
ant condensed in said first and second condensers to ab-
sorb heat from said refrigerated spaces. )

5. An air circolating and temperature regulating sys-
tem for controlling the temperature of a room having at
least' one refrigerated space therein, 1::omprlsm*7 a tem-
perature regulating chamber having air inlet means from
said room and from outside said room,; damper means
to control the air intake through said air inlet means in
inverse proportion, air moving means for continuously
circulating air through said chamber and to said rcom, a
first closed refrigeration system including a first con-
denser within said chamber and a second condenser out-
side of said room and evaporator means for said refriger-
ated space, valve means responsive to the temperature
of said room for variably dividing the entire refrigerant
flow of said first closed refrigeration system between said
first and second condensers, and-a sec¢ond closed refrigera-
tion system including a third condenser outside said room
and second evaporator means within said chamber, and
means responsive to the temperature .of said room for
controlling the operation of said second refrigeration sys-
tem to provide refrigerant flow 4o said second evaporator
means.
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6. An air circulating and temperature regulating sys-
tem for controlling the temperature of a room having at
least one refrigerated space therein, comprising an air
temperature conditioning chamber having air inlet means
from said room and from outside said room, variable
damper means to control the air intake through said air
inlet means in inverse proportion, air moving means for
continuously circulating air through said chamber and
to said room, a first closed refrigeration system including
a compressor having a hot gaseous refrigerant discharge,
a first condenser within said chamber, a second condenser
outside of said chamber and room and first evaporator
means for removing heat from said refrigerated space
and providing a refrigerant heat load; valve means hav-
ing a thermostatic control responsive to the temperature
of said room for variably dividing the hot gaseous. re-
frigerant discharge of said compressor between said first
and second condensers for regulating the heat exchange
from said first condenser to the air circulated through said
chamber, and a second closed refrigeration system includ-
ing a third condenser outside said room and second evapo-
rator means within said chamber, and other means re-
sponsive to said thermostatic control for operating said
second refrigeration system to provide refrigerant flow to
said second evaporator means for cooling air circulated
through said chamber only when said valve means iso-
lates said first condenser and diverts the entire refrigerant
discharge from said compressor to said second condenser.

7. The air circulating and temperature regulating sys-
tem of claim 6 in which the said valve means has means
for variably and proportionably dividing the hot gaseous
refrigerant discharge of said compressor between said
first and second condensers in proportional amounts cor-
responding to the air heating required in said condition-
ing chamber for achieving the desired room temperature
as sensed by said responsive thermostatic control.

8. An air circulating and temperature regulating sys-
tem for maintaining the ambient temperature of a room
at a preselected level wherein at least one refrigerated
space is positioned in such room, comprising the com-
bination of: an air temperature conditioning chamber
having selectively variable air inlet means from said room
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and from outside said room, air moving means for con-
tinuously circulating air from said air inlet means through
said chamber and to said room; a first closed refrigera-
tion system including a compressor having a hot gaseous
refrigerant discharge and a suction intake, a first. con-
denser within said chamber, a second condenser outside
of said chamber and room, and first evaporator means
for removing heat from said refrigerated space and pro-
viding a heat load to the said compressor intake; a second
closed refrigeration system including a second compressor,
a third condenser outside said room, and a second evapo-
rator means within said chamber; a thermostatic con-
trol means responsive to the temperature of said room;
valve means operatively controlled by said thermostatic
control means in response to variations of room tem-
perature from the preselected level for selectively feeding
the hot gaseous refrigerant discharge from said first com-
pressor between said first and second condensers for regu-
lating the heat exchange from said first condenser to the
air circulated through said chamber, and other means
operatively controlled by said thermostatic control means
in response to room temperatures above the predeter-
mined level with the entire refrigerant discharge of the
first compressor supplied to said second condenser for
operating said second refrigeration system to in turn oper-
ate said second evaporator means for cooling the air cir-
culated through said chamber for maintaining the room
temperature at the predetermined level.
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