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This invention relates generally to a refrig-
eration system, more particularly of the reverse
cycle type. ) -

It is an object of my invention to provide an
improved reverse cycle refrigerating system,
wherein a single expansion valve may be effec-
tively employed for either a heating or cooling
cycle. A further object is to provide an im-
proved reverse cycle refrigerating system having
a single expansion valve mechanism that is co-
ordinated in an improved manner with the suc-
tion side of the compressor and with various
valve elements so as to insure maximum effec-
tiveness and flexibility of operation with mini-
mum manual operation of any control elements
employed.

. Another object is to provide an improved re-
verse cycle refrigerating system. in which the
compressor encounters minimum resistance dur-
ing starting regardless of whether the system is
utilized for a heating or cooling cycle.

A still further object is to provide an improved
reverse cycle refrigerating system in which a
stable balance between a refrigerant and lubri-

cant is maintained in the system so as to avoid

excessive accumulation of the lubricant.jin a
receiver, . '

In the specific aspect of the invention, I ac-
complish the foregoing and other objects of my
invention by providing a combination of a single
thermostatic expansion valve with proper check
valves whereby for both cycles the refrigerant
always flows in the same direction through the
expansion valve and consequently the pressure
diaphragm of the expansion valve is never ex-
posed to the high pressure side of the system
which otherwise would be the case if two thermo-
static expansion valves were used.

' Other objects and advantages will be more ap-
parent. to those skilled in the art from the ac-
companying drawing in which:

Fig. 1 is a diagrammatic outline of my im-
proved refrigerating system and the elements
employed therewith, :

Fig. .2 is an enlarged longitudinal section
through my improved float; and :

Fig. 3 is a transverse section taken on line
3—3 of Fig. 2.

Referring to the drawing, my improved sys-
-tem includes generally a receiver 1, a thermo-
static expansion valve 2, a compressor 3, com-
plementary heat exchange elements 4 and 5,
a reversing valve 6, a high pressure-low pressure
switch mechanism 7 and a magnetic liquid shut-
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is placed in a room or other suitabi’é?nclosure
whose air is being conditioned. The thermo-
stat 9 is of the summer-winter type so that it

-closes- its contacts on a rise of temperature dur-

ing the cooling season and on a fall of tempera-

‘ture during the heating season.

Cooling cycle operation.—~When the room tem-
perature rises above a predetermined value, the
thermostat 9 closes thereby energizing solenoid
10, by current from a source diagrammatically
indicated as a battery 10a, to cause valve 8 to
open. Liquid refrigerant then flows from re-
ceiver | through pipes |i and 12, thermostatic

. expansion valve 2, pipe 13, check valve {4 and
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off valve 8 controlled by a thermostat 9 which 55

to the evaporator 4, refrigerant vapor from the
evaporator 4 flows through reversing valve 6
and suction line 15 to the inlet side of com-
pressor 3. The compressor is not yet running
and therefore the pressure in pipe 15 continu-
ously increases. When the refrigerant pressure .
reaches a predetermined value it causes pressure
switch T to close contacts 16 thereby starting in
any usual manner a conventional compressor
motor (not shown). When the compressor is
running, it draws refrigerant vapor through the
evaporator and discharges the same through a
pipe 18, reversing valve 6 and thence through
condenser 5, pipe .19, check valve 20 and pipe 21
which leads to the upper part of receiver {. To
maintain a certain predetermined superheat in
the suction pipe 15 the cycle is regulated by
means of the thermostatic expansion valve 2
and its power element 2e¢ (which as is usual is
attached to the suction pipe IS5 leading to the
compressor) thereby serving the purpose of con-
trolling the volume of liquid refrigerant flowing
from the receiver through pipes 12 and (3 to
the evaporator and as a result maintaining a con-
stant superheat in the suction pipe so as to pre-
vent the slapping over of liquid from the evap-
orator into the compressor. ) .
When the room temperature has fallen to a |
predetermined value (assuming that the refrig-
eration system is being used to cool the enclosure
air), solenoid 10 will be deenergized to allow
closure of valve 8. However, compressor 3 will
continue to run thereby reducing pressure in
the suction line 15. When the suction pressure
falls to a predetermined low value, the switch
mechanism T will open thereby stopping. the com-
pressor. It will be understood that the switch
mechanism T -is a well-known device per se
adapted to close contact 16 upon occurrence of
a predetermined high pressure and to opensaid
contacts only when a predetermined lower pres-




2
sure is obtained. As & result of continuing the
operation of the compressor after closure of
valve 8, the evaporator pressure will be reduced
to a imum so that the compressor can be
easily restarted. If the compressor did not con-
tinue to operate in the above manner, then the
remaining liquid refrigerant in evaporator &
. would continue to build up vapor pressure in
the suction line 15. This would create consid-
erable back pressure against which the compres-
" sor would have to work when initially started
which is avoided in my invention.
be understood that enclosure air is circulated
over heat exchange element 4 by any suitable
blower diagrammatically indicated at 23 while
heat exchange element 5 is cooled by any suitable
medium, preferably air from outside the enclo-
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without back pressure ‘This equalizing pipe
functions during either cycle.
When utilizing s refrigerant such as “Freon”

_together with a lubricant such as castor oil, it is

—
=

It will also .
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sure circulated by a blower diagrammatically l

indicated at 24.

Heating cycle operation.—To utilize my im-
proved, system and apparatus for heating the en-
closure air, the evaporator and.condenser func-
tions of heat exchange elements 4 and 5 are in-
‘terchanged or reversed whereby element 4 now

serves as a condenser and element 5 as an evap- 2

orator. Hence the room air which is circulated

over condenser 4 will be heated by the condensing

action while the element § now serving as an
evaporator will absorb heat from the outside at-

mosphere or other medium circulated over the :

element 5. To effect said reversal a usual revers-
ing valve 6 is rotated 90° whereby suction pipe 15
is connected to heat exchange element 5 and com-
pressor discharge pipe 18 is connected to heat ex-

-.change element 4 as generally indicated by dotted °

lines 6’. The heat exchange element.4 (now a
condenser) will be connected throtigh a check
valve 26 to receiver inlet pipe 21 while the heat
exchange element 5 (now an evaporator) will re-
ceive liquid refrigerant from pipe 13 by way of
valve 8 and check valve 28, valve 8 being opened
by operation of thermostat 9 on a demand for
heating. The corresponding check valves {4 and
20, which were previously operative during the
cooling cycle, will be closed automatically merely
upon adjustment of the reversing valve 6 to its
heating position, or vice versa when the valve 6
is adjusted to its cooling operation. Since the
~ heat exchange elements are -cross-connected
through the check valves, as just described, it is
possible to utilize a single expansion valve 2 for
either heating or cooling and to accomplish all
the desirable operating characteristics above de-
soribed regardless of whether the system is being
used for heating or cooling. In each cycle the
power element 2z of the thermostatic expansion
valve 2 is connected to the pipe (5 which serves
as a suction pipe that is common to either the
heating or cooling cycle. The low pressure switch
mechanism for controlling the compressor is also
‘connected to.the pipe 15, and, therefore, main-
tains its control of the compressor in accordance
with the evaporator function simultaneously with
the reversal of the cycle.

To prevent vapor pressure building up in re-
ceiver | and thereby insure free flow from pipe 21
into the receiver, there is provided a vent pipe 30

_ connecting receiver | with the discharge pipe 18.
A check valve 3i is inserted in line 30 thereby
insuring that vapor shall always be relieved in a
direction away from receiver {. The pipe 30 by
being in communication with the discharge pipe
{8 and with inlet pipe 21 functions as an equaliz-
ing pipe between the same to insure free flow of
liquid from the condenser element to the receiver
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desirable to prevent an excessive accumulation of
castor oil in the receiver, it being understood that
the oil will float on top of the heavier liquid

.Freon. Hence I have provided an improved com-

bination of a float 33 and outlet pipe I1f. Pipe i1
is flexibly connected to pipe 12 in any suitable or
usual manner such as through g flexible gas tight
joint, say, the ball and socket type diagrammati-
cally indicated at 34. The inner end of pipe {1
is turned down as at 35, Fig. 2 to terminate just
slightly below the normal level 'of the liquid re-
frigerant 36. The pipe is rigidly connected to
float 33 by extending between two semi-circular -
buoyant chambers 31 and 38 spaced apart to
provide a longitudinal vertical slot or passage-
way 39, this passageway commumcatmg freely
at its top and béttom with the receiver I. The-
two buoyant chambers 37 and 38 are rigidly con-
nected together at their ends.-by suitable flanged
end plates 40 and 41. If lubncatmg oil should
tend to accumulate excessively in receéiver I, float
33 will rise with the oil thereby causing outlet pipe
t1 to have direct communication ‘with the oil
which will thereupon flow out through pipe 11
and into the refrigerating system. .In normal op-
eration, however, the float will maintain a sub-

" stantially stable balance between the amount of
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oil and refrigerant which flows out through pipe
11 and hénce an excessive amount of oil will not
normally accumulate in the'receiver. '
From the foregoing dlsclbsure it is seen that I -
have provided an 1mpxjéved reverse cycle refrig-
erating system that allows maximum simplicity
of expansion valve mechanism and which- has
maximum efficiency and flexibiiity of operation

‘regardless of whether the refrigerating system is

operating on a cooling or heating cycle. The
various check valves 14 and 20 or the check
valves 26 and 28 will automatically function in
response to adjustment of the main reversing
valve 6 thereby to coordinate the high and low
pressure with respect to each other and to the
heat exchange elements depending upon whether
such elements are performing condenser or evap-
orator functions.

It will of course be understood that various
changes in details of construction and arrange-
ments of parts may be made by those skilled in
the art without departing from the spirit of the
invention as set forth in the appended claims.

I claim: .

1. A reverse cycle refrigerating system compris-
ing, in combination, a compressor having a suc-
tion line, contdenser and evaporator heat exchange
elements connected in a refrigerant circuit with
said compressor, means for reversing the con-
denser and evaporator functions of said heat ex-
change elements, and a single thermostatic ex-

* pansion valve having a power element connected
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to said suction line for controlling flow of liguid

5 refrigerant to’ whichever one of said heat ex-

change elements is functioning as an evaporator.

2. A reverse cycle refrigerating system com-
prising, in combination, a compressor having a
sustion line, condenser and evaporator heat ex-
change elements connected in a refrigerant cir-
cuit with said compressor, means for reversing
the condenser and evaporator functions, and a
single expansion valve having a power element
connected to-said suction line and operative to
control flow of liquid refrigerant to whichever one
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of said heat exchange elements is functioning as
an evaporator automatically in accordance with
the operation of said reversing means.

3. A reverse cycle refrigerating system com-
prising, in combination, a compressor-condenser-
evaporator circuit having complementary heat
exchange elements performing respectively con-
denser and evaporator functions, means for re-
versing the condenser and evaporator functions
of said heat exchange elements and a thermo-
static expansion valve for controlling the fiow of
liquid refrigerant to whichever one of said heat
exchange elements is functioning as an-evapo-
rator, said expansion valve having operative con-
nection to the suction side of said compressor
between the compressor and reversing means.

4. The combination set forth in claim 3 further
characterized in that the heat exchange elements
are cross-connected by two passages one of which
has a pair of check valves opening away from
each other and the other of which has a pair of
check valves opening foward each other and said
expansion valve is connected to said first pipe in
which the check valves open away from each
other and the second passage in which the check
valves open toward each other connects with a
liquid refrigerant receiver, whereby during one
cycle of operation one of said connecting pas-
sages Is open to communication to the evaporator
and the other connecting passage is open to com-
munication to the condenser or vice versa for a
reverse cycle operation.
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5. A refrigerating system comprising, in com-
bination, a compressor-condenser-evaporator cir-
cuit, a thermostatically controlled valve for shut-
ting off flow of liquid refrigerant to the evapora-
tor automatically when a predetermined low
temperature is obtained, means for continuing
the compressor in operation after said valve shuts
off flow of refrigerant to the evaporator until a
predetermined condition is reached, and means
for reversing the condenser and evaporator func-
tions while. still controlling said valve in accord-
ance with a predetermined low pressure on the
evaporator side. ‘

6. A refrigerating system comprising, in com-
bination, a condenser-compressor-evaporator cir-
cuit, a thermostatically controlled shut off valve
for controlling flow of liquid refrigerant to the
evaporator, means for starting said compressor
automatically only after a predetermined refrig-
erant vapor pressure has been built up in the
evaporator, and means for reversing the con-
denser and evaporator functions while still con-
trolling said valve in accordance with a prede- .
termined low pressure on the evaporator side.

7. The combination set forth in claim 6 further
characterized by the provision of means for re-
versing the functions of the condenser and evapo-
rator -and for simultaneously maintaining the
control of the compressor in accordance with the
evaporator function. :

JOSEPH R. ZWICKL.




