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. This 'invention reldtes to refrigerating apparatus and
more patticulatly to réfrigerating systems arranged for
cooling and ‘also provided with -a reversing valve for
providing reverse cycle refrigeration for heating.

The control of refrigerant flow in a Teverse eycle
refrigerating -system has been .a perplexing problem.
There are a number of reasons for this. Ina conventional
system expansion valves are built for flow only in one
direction.. In a reverse cycle system, to obtain maximum
efficiency . from the heat transfer units, it is necessary
to provide an arrangement whereby whichever unit be-
comes the evaporator it will be kept substantially filled
with liquid refrigerant. Yet the return of liquid refriger-
ant to the compressor must be ;prevented at all times.
Since the outside heat transfer unit-is-larger and since thé
temperature conditions for. heating and .cooling are differ-
ent, the refrigerant flow must be greater during the-cool-
ing cycle than during the heating cycle. This has.lead to
the use of various combinationsof pressure responsive
valves, check valves and restrictors. o ]

It is an ‘object of this invention to provide a refriger-
ating system with a single simple temperature responsive
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valve .arranged to keep whichever ‘heat transfer unit is

serving ‘as the evaporator substantially filled with -liquid
refrigerant ‘without returning any liquid refrigérant to the
COmpressor. 4

It is another object of this invention to provide a
refrigerating system with a single simple temperature re-
sponsive valve so arranged that its thermostatic bulb is
always Tesponsive to the temperature of the refrigerant
flow out of the heat. transfer unit serving as the evapora-
tor regardless ‘of whethier a system is-on the heating cycle
or 'the -cooling cycle so that the system will be kept at
its maximum efficiency. )

These and other objects are - attained ‘in the form of
‘the invention shown in the drawings in which -a two-way
Diston=type thermostatic expansion valve is connected be-
tween 'the indoor and outdoor heat transfer units. A
evetfsing ‘valve is connected in between these two -heat
-transfer umgits and the -compressor intake .and discharge
-ports. The thermostatic bulb-and the pressure equalizer
-coninection -of the valve -are connected to-the suction line
between the reversing valve and theicompressor.

Further objects and advantages of the present inven-
tion will 'be apparent ‘from the following ‘description,
reference beingrhadmrtheiaccompaqying:drawings, where-
-in a preferred form of the present invention is clearly
‘shown. '

AIn‘the drawings: .

Figure 1 is a diagrammatic view of a refrigerating
-system - embodying “one ‘form "of ‘my -invention ‘with the
reversing valve arranged for heating; o

‘Figure 27is a fragmentary view shoWing the reversing
valve in position for cooling; and

Figure 3 is a vertical sectional view through one form
of thermostatic expansion valve as shown in Figure 1.

Referring to the drawings more particularly to Figure 1
there is shown a sealed motor compressor unit 20 pro-
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2
vided with a discharge outlet 22 and a discharge conduit
24. "The compréssor also is provided with a suction port
26 and a suction conduit 28. The discharge conduit 24
connects ‘to the inlét 30 of the reversing valve 32. The
reversing valve has ‘a central passage 34 connected by
the conduit 36 with one terminal of the indoor heat trans-
fer unit 38, The heat transfer unit 38 as well as the
reversing valve 32 may be located in a room or other
space to be cooled indicated by the dot-dash enclosure
40. The air from the room or enclosure may be cir-

‘culated in heat transfer relationship with the heat transfer

unit 38 by the electric motor driven fan 42.

The heat transfer unit 38 may be connected to a
receiver 44 which in turn is connected through the. con-
duit 46 to one side of the thermostatic automatic ex-
pansion valve 48. The opposite side of the valve 48 .is
connected by the conduit 50 to a receiver 52 connected
to and located beneath the outdoor heat transfer unit
$4 which is located outside the room or compartment
40. An electric motor driven fan 56 is provided for cir-
culating air outside the enclosure 40 into heat transfer
relationship with the heat transfer unit 54. The heat
transfer unit 54 has its second terminal conmected by
the conduit 58 with the outer passage 60 of the reversing
valve 32. The reversing valve 32 also has a return port
62 .connected by the conduit 64 to the top of a liquid
trap 66. The side of ‘this liquid trap 66 comnects di-
rectly to the suction conduit 28. The reversing valve 32
may take any desired form but in Figure 1 it is shown
as;a.piston-type valve with three sealing pistons connected
in spaced relation upon the piston rod 68. When the
pistons . are in the right position shown in Figure ‘1 the
inlet 30 connects through the space between. the left
pistons to the left center port connecting with the pas-
sage 34. The passage 60.connects through the right port
between the two pistons on the right providing a con-
nection with the return port 62. When the valve is in
position for cooling as shown in Figure 2 the piston rod
68 is moved to the left so that the inlet- port 3¢ connects
between the: center and left pistons through the left port
to the passage 60 while the return port 62 connects be-
tween the center and right pistons through the ‘right
center port to-the passage 34,

The expansion valve 48 includes a valve body 7¢ pro-
vided with:a vertical cylinder bore 72 containing a piston
74. This piston 74 is provided with an annular -groove
76 providing a passage between .the right conduit con-
nection 78 and the left conduit connection 80, The
piston 74 s recessed at the bottom so as to retain the
upper-end-of a compression spring 82. The lower end of
the ‘compression spring 82 is supported by an adjustable
threaded ‘plug 84 sealed by the synthetic rubber ring 86
located in an annular recess in the valve body : provided
in the vertical cylindrical bore 72. The ‘threaded plug
‘84 is adjustably located in an enlarged threaded bore 88
coaxially ‘aligned with the cylindrical bore 72. The

threaded bore ‘88 is sealed by a cap screw 96 having a

‘gasket under its head. .
The upper end of the piston 74 is provided with -a
small recess receiving the lower end of a push pin 92,
The upper end of this push pin 92 is connedted to ‘the
diaphragm 94. The diaphragm 94 extends across ‘and is
sealed to the upper rim of the valve body 70. ‘Between
the diaphragm 94 and the piston 74 is provided ‘a pres-
sure chamber 96 containing a valve spring 98 ‘which'tends
to urge the diaphragm ‘94 upwardly. “The piston “hay

~ ‘cofttain ‘an ‘equalizér passage 121 ‘extending from the ‘top
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to the bottom of the piston 74 to connect the chambers
above and below the piston 74. The pressure chamber
96 is connected by an equalizer tube 123 with the suction
conduit port 64 located between the liquid separator 66
and the valve 32. Above the diaphragm 94 there is
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provided a cap enclosure 125 likewise sealed to the valve
bpdy 70 and forming a sealed chamber 127 between the
diaphragm 84 and the cap 125. This chamber is con-
nected by the capillary tube 129 to the thermostat bulb
131 which is clamped to the conduit 64 between the liquid
separator 66 and the reversing valve 32.

With the valve 48 and the system so arranged, the
sealed motor compressor unit will pump compressed
refrigerant through the conduit 24, the port 30, the
passage 34, the conduit 36 to the heat transfer unit
38 which in the heating arrangement shown in Figure 1
will act as a condenser. The fan 42 will circulate the air
from the room or compartment 49 into heat transfer rela-

tion with the indoor heat transfer unit 38 so as to heat-

the air in the room or compartment 40 and condense the
refrigerant in the unit 38.° The condensed refrigerant
will be collected in the receiver 44. This condensed
refrigerant will flow through the conduit 46 to the con-
duit connection 78 and through the passage 76 of the
valve 48 io the conduit connection 8@¢. The conduit
connection 86 will connect through the conduit 50 to the
receiver 52. The valve 48 will restrict the flow of liquid
refrigerant which will evaporate under reduced pressure
within the heat transfer unit 54. The air from the
outside will be circulated by the fan into heat transfer
relationship with the heat transfer unit 54 so as 10 heat
and evaporate the liquid refrigerant.

The evaporated refrigerant will then flow through
the conduit 58, the passage 60 in the valve 32 to the
return port 62. From the port 62 this refrigerant will
flow into heat transfer relationship with the thermostat
bulb 131. This thermostat bulb 131 will control the valve
48 so as to keep the heat tramsfer unit 54 substantially
filled with liquid refrigerant but which will throttle the
valve 48 sufficiently when liquid refrigerant approaches
the bulb 131 to prevent refrigerant in liquid form from
coming nearer tc the motor compressor unit 20. The
evaporated refrigerant will flow through the conduit 64
into the top of the liquid refrigerant separator 66. Should
any liquid refrigerant be swept by the evaporated refrig-
erant through the conduit 64 it will be collected in the
separator 66 where it will evaporate before it flows through
the suction conduit 28 to the sealed motor compressor
unit 20.

When the system is used for cooling and the valve
arranged as in Figure 2, the discharge conduit 24 now
connects through the port 3¢ and the passage 60 with the
conduit 58 to deliver the compressed refrigerant to the
outside heat transfer unit 54. The fan 56 will circulate
the air in heat transfer relationship with the unit 54 to
condense the refrigerant. The condensed refrigerant will
flow into the receiver 52 and through the conduit 50 to
the valve 48. The valve 48 will control the flow of liquid
refrigerant according to the temperature of the bulb
131 through the conduit 46 into the receiver 44 and the
heat transfer unit 38 so as to keep the unit 38 substan-
tially filled. The liquid refrigerant will evaporate in
the unit 38 under reduced pressure and flow through the
conduit 36 connected by the valve 32 through the passage
34 and return port 62 to the conduit 64 where it flows into
heat transfer relationship with the bulb 131. The evapo-
rated refrigerant returns through the separator 66 and
the conduit 88 to the suction port 26 of the motor com-
pressor unit 20.

The equalizer tube 123 applies the pressure prevail-
ing in the conduit 64 adjacent the bulb 131 to the bot-
tom of the diaphragm 94 while the pressure within the
chamber 127 on top of the diaphragm 94 is responsive
to the temperature of the bulb 131. This makes it possible
to adjust the screw 84 so as to maintain a desired amount
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;

of the super heat at the point of the bulb 131 so as to
keep the heat transfer udits 54 and 38 substantially filled
whenever either is operating as the evaporator in the
system. In this way a simple thermostatic expansion valve
is arranged so.as to control the flow of refrigerant effi-
ciently in both directions so as to automatically provide
the proper flow to keep either of the units substantially
filled with liquid refrigerant when it serves as the evapo-
rator,

‘While the form of embodiment of the invention as here-
in disclosed constitutes a preferred form, it is to be under-
stood that other forms might be adopted, as may come
within the scope.of the claims which follow.

What is claiméd is as follows: '

1. Refrigerating apparatus including a motor compres-
sor unit having a suction inlet and a discharge outlet, first
and second heat transfer units each having two fluid termi-
nals, a two-way thermostatic refrigerant expansion valve
connecting in' a single series circuit one terminal of each
of the heat transfer units to provide a single series con-
nection for flow in either direction between said heat
transfer units, a reversing valve providing alternate con-
nections between the other terminals of said heat trans-
fer units and said inlet and outlet of said compressor
unit, said expansion valve including a thermostatic bulb
mounted in heat exchange relation with the connection
between said reversing valve and said compressor inlet.

2. Refrigerating apparatus including a motor compres-
sor unit having a suction inlet and a discharge outlet,
first and second heat transfer units each having two
fluid terminals, a two-way thermostatic refrigerant ex-
pansion valve connecting in a single series circuit one
terminal of each of the heat transfer units to provide a
single series connection for flow in either direction between
said heat transfer units, a reversing valve providing alter-
nate connections between the other terminals of said
hest transfer units and said inlet and outlet of said
compressor unit, said expansion valve including a ther-
mostatic bulb mounted in heat exchange relation with
the connection between said reversing valve and said
compressor inlet, said expansion valve also including a
sealed diaphragm chamber and an equalizer tube ex-
tending from said sealed chamber and connecting to the
interior of said connection between said reversing valve
and said compressor inlet.

3. Refrigerating apparatus including a motor com-
pressor unit having a suction inlet and a discharge out-
let, first and second heat transfer units each having two
fluid terminals, a two-way thermostatic refrigerant ex-
pansion valve connecting in a single series circuit one
terminal of each of the heat transfer units to provide a
single series connection for flow in either direction between
said heat transfer units, a reversing valve providing alter-
nate connections between the other terminals of said
heat transfer units and said inlet and outlet of said
compressor unit, said expansion valve including a thermo-
static bulb mounted in heat exchange relation with the
connection between said reversing valve and said com-
pressor inlet, said expansion valve also including a piston-
type valve element capable of controlling the flow of re-
frigerant in either direction.
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