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This invention relates to refrigerant expair 
sion means and more particularly to improved 
means whereby refrigerant may fow freely in One 
direction through the expansion mechanism but 

is will be automatically restricted in its opposite 
direction of flow to effect the expansion opera 
tion. 
The present invention is particularly adapted 

to refrigerating systems wherein the condenser 
0 and evaporator elements are adapted to have their 

functions interchanged to permit the refrigerat 
ing system to be used for heating as well as cool 
ing purposes. Such an interchangeable system 
is particularly adapted for air conditioning units, 

i5 especially of the room type employing comple 
mentary heat exchange elements of the air cooled 
type, wherein outside air is passed over one of 
Said elements and room air over the other, 

It is one object of my invention to provide in an 
20 interchangeable System of the foregoing type in 

proved refrigerant expansion means whereby the 
refrigerant may flow freely from one heat ex 
change element to the other but will be restricted 
during flow in the opposite direction, thereby to 

25 provide the expansion function. Another ob 
ject in this respect is to provide an improved 
means whereby the free flow and reverse re 
stricted flow is brought about automatically in 
response to the flow of refrigerant in one direction 

80 or the other. 
In one Specific aspect of the invention provide 

a float actuated valve-controlled orifice in com 
bination with means for freely bypassing refrig 
erant around Said orifice in one direction of fow 

35 but which automatically closes said bypass in the 
Opposite direction of flow so as to allow fluid fow 
Only through the restricted orifice for expansion 
purposes, a pair of the foregoing expansion de 
vices being arranged in opposed series relation 

40 whereby fluid expansion is effected in either di 
tion of flow without undue restriction to the 

OW. 

Other objects and advantages will be more ap 
parent to those skilled in the art from the follow 

45 ling description of the accompanying drawings 
in which: 

Fig. is a diagrammatic illustration of an ex 
pansion System for interchangeable comple 
mentary heat exchange elements embodying one 
form of my improved arrangement; 

Fig. 2 is an enlarged vertical section through 
one of the float controlled expansion devices; 

Figs. 3 and 4 are arrangements similar to 
, 55 Fig. 1 but embodying modified forms of the by 

50 

passing action in combination with a float co 
trolled expansion means; 

Fig. 5 is a diagrammatic view of means for in 
terchanging the condenser and evaporator func 
tions in combination with a compreSSO". 5 

In the particular embodiments of the inven 
tion which are shown herein merely for the pur 
pose of illustrating certain specific forms among 
possible others that the invention might take, i. 
have disclosed in Fig. 1 a pair of complementary 0 
heat exchange elements and 2 employed in a 
compressor-condenser-evaporator circuit. . As 
shown in Fig. 5 the condenser and evaporator 
functions may be interchanged merely by rotat 
ing valves 3 and 4 so as to connect the discharge 5 
5 of compressor to one element and to connect 
the suction side 8 to the other element or Vice 
versa, depending upon which element is to serve 
as a condenser or evaporator. Inasmuch as the 
condenser and evaporator are preferably of the 20 
air cooled type, it is seen that outside air pass 
ing over the element serving as an evaporator will 
absorb heat from the outside atmosphere and 
transfer the same to the element serving as the 
condenser over which room air would flow. The 25 
cooling operation of the unit causes the heat ex 
change element, say , to serve as a condenser 
over which outside air flows to cool the same 
while the element 2 would function as the evapo 
rator to cool the room air. 30 
To effectively permit this interchange of func 

tions so that proper expansion of the fluid may be 
had for either heat exchange element depending 
upon the direction of refrigerant flow therein, 
there is provided a pair of traps 9 and 9'. Each 35 
of these traps is identical in Construction and 
hence description of one will suffice for both ex 
cept that it will be noted that they are intercon 
nected by a pipe through the bottom thereof, 
The trap comprises, as shown more particularly 40 
in Fig. 2, a float. O having a closed upper end, 
except for small timing leak port ', but open 
at its lower end. The pipe projects upwardly 
through the lower open end of the trap and pref 
erably into fioat O. A lever 2 is more or less 45 
freely pivoted on a fixed pin 3 carried by the 
trap casing while the other end of said lever 2 
is likewise pivoted to a hook 4 secured to the top 
of float 0. A small ball valve 5 is slightly rela 
tively movably supported on lever 2 so as to 50 
properly seat against an expansion orifice 6. 
This orifice is formed centrally of a check valve 
7 normally resting on a seat f8 and provided 

with a series of vertical flutes 9. Stop pins 20 are 
carried by the trap casing and project beneath 55 



2 
check valve f7 but out of the path of lever f2. She 
trap is, of course, connected as by a pipe 2 to its 
heat exchange element. 
Operation.-ASSuming element , of Fig. 1, to 

5 be functioning as a condenser and element 2 as an 
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evaporator, it is seen that the high pressure in 
condenser will force check valve 7 downwardly 
against stop pins 20, thereby allowing free flow of 
rufrigerant liquid through fiutes 9 to trap 9 and 
thence down under and inwardly of the lower 
open edge of float 0 to pipe from which it 
enters the other trap 9'. As long as only liquid 
flows through pipe , this liquid will pass beneath 
the lower edge of float O of trap 9' and thence 
upwardly through its orifice b to the evaporator 
2. The float iO of trap 9' will remain in its lower 
position due to its weight and due to the fact that 
the trap is entirely filled with liquid. Also check 
valve thereof will remain closed because of 
the high pressure on its under side and the re 
duced pressure on its upper side. However, if the 
condenser is not condensing refrigerant fast 
enough so that refrigerant gas flows through trap 
9 over to trap 9, then the refrigerant gas will . 
accumulate in the upper end of float 0 thereof 
and cause it to rise due to its lower end being 
sealed in liquid. This will cause ball 5 to Seat 
against orifice 6 and temporarily prevent flow of 
refrigerant into the evaporator 2. However, the 
gas in the upper closed end of the float will grad 
ually leak through its port ' and allow the float 
to lower by its own weight. Thereupon more re 
frigerant will flow solely through expansion ori 
fice 6 to the evaporator, it being assumed that 
the size of port is such that float 0 will be 
in its closed position long enough to permit more 
refrigerant gas to be condensed in condenser 
so that when trap 9' does open only refrigerant 
liquid will flow over through pipe ff. 
In the event that valves 2 and 3 are adjusted 

to interchange the functions of the heat exchange 
elements f and 2, then refrigerant condensed in 
what is now the condenser 2 will create a high 
pressure on top of check valve 7 of trap 9' and 
cause this check valve to move downwardly and 
thus permit free flow of refrigerant through its 
flutes 9 into trap 9 and thence in a left direc 
tion through pipe to trap 9. The high pres 
sure in this trap 9 will cause its check to close, 
thereby permitting refrigerant to pass only 
through the restricted expansion orifice 6. The 
float for trap 9 will also function to control the 
refrigerant in the same manner as previously 
described for the other direction of flow. 
From the foregoing disclosure it is seen that 

very effective means is provided whereby a plural 
ity of expansion orifices are alternatively opera 
tive automatically in accordance with the direc 
tion of refrigerant flow through the System. 
Hence minimum resistance to the flow is obtained 
while at the same time maintaining complete 
expansion functions. 
In the modification shown in Fig. 3 a separate 

check valve Ta is provided in a pipe 25 leading 
from the header of heat exchange element to 
the float chamber of trap 9a, while a similar check 
valve 7 b is placed in a pipe 26 connecting the 
header of the other heat exchange element. 2 
with the other trap 9'a. In the modification of 
Fig. 4 opposed check valves f’a and b are dis 
posed in a pipe 27 connected between the traps 
9b and 9'b and their respective heat exchange 
elements. A pipe 28 connects with pipe and 
pipe 27 at a point between check valve 'a and 

"b. 
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The operation of these modified forms is the 

same as in the preferred form in that each of the 
check valves a and 7b, or T'a and T'b, will 
bypass liquid refrigerant around the expansion 
orifice of the respective traps depending upon 
which trap is functioning as the expansion ele 
ment. The check valves in all forms are in effect 
bypasses around the expansion orifices because 
in each case an additional passage area is opened 
supplementary to the orifice passage. Hence it is 
seen that a relatively simple and yet very effective 
means is provided in all forms for insuring maxi 
mum efficiency in the fluid flow together with 
elimination of any possibility of a double expan 
sion action such as might take place in case the 
flow had to pass through both expansion Qrifices. 

It will of course be understood that various 
changes in details of construction and arrange 
ment 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 refrigerating system comprising, in com 

bination, a pair of complementary heat exchange 
elements, a plurality of refrigerant expansion de 

0 

5 

20 

vices, one for each of said heat exchange ele-, 
ments, said devices having provision whereby they 
are alternatively operative to allow free flow of 
refrigerant through one and restricted flow 
through the other automatically in accordance 
with the direction of refrigerant flow from One 
heat exchange element to the other element. '. 

2. A refrigerating system comprising, in Com 
bination, a pair of complementary, heat exchange 
elements adapted to have their condenser and 
evaporator functions interchanged whereby the 
refrigerant flows from one element to the other 
or vice versa, refrigerant expansion mechanisms 
one associated with each of said heat exchange 
elements, and check valves associated with each 
expansion mechanism to permit free flow of re 
frigerant in one direction through one of said 
mechanisms but restricted flow through the other 
mechanism or vice versal automatically in accord 
ance with the direction of refrigerant flow 
through said heat exchange elements. 

3. A refrigerating system comprising, in con 
bination, a pair of cornplementary heat exchange 
elements adapted to have their condenser and 
evaporator functions interchanged whereby the 
refrigerant flows from one element to the other 
or vice versa, a pair of series connected float Op 
erated expansion means one for each of said heat 
exchange elements, each of said expansion means 

30 

35 

having a check valve controlled passage to permit iss 
free flow of refrigerant therethrough in one direc 
tion but to prevent flow in the reverse direction. 

4. A refrigerating system comprising, in con 
bination, a pair of complementary heat exchange 
elements adapted to have their condenser and 
evaporator functions interchanged whereby the 
refrigerant flows from one element to the other 
or vice versa, expansion means associated with 
said heat exchange elements including a float 
controlled expansion orifice, and means automati 
cally responsive to reverse flow through said ex 
pansion means for bypassing refrigerant freely 
around said. Orifice. 

5. A refrigerating system comprising, in Com 
bination, a pair of complementary heat exchange 
elements adapted to have their condenser and 
evaporator functions interchanged whereby the 
refrigerant flows from one element to the other 
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or vice versa, a float trap having an expansion s 
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Orifice associated with said heat exchange ele 
ments, and a check valve adapted to be opened or 
closed by high and low condenser and evaporator 
pressures in said heat exchange elements thereby 
to effect refrigerant expansion in only one direc 
tion of flow through said trap but to permit free 
flow therethrough in the opposite direction. 

6. A refrigerating system comprising, in com 
bination, a pair of complementary heat exchange 
elements adapted to have their condenser and 
evaporator functions interchanged whereby the 
refrigerant flows from one element to the other 
or vice versa, means providing an expansion ori 
fice, a float actuated valve for controlling Said 

3 
orifice, and a check valve in which said expansion 
orifice is formed. 

7. A refrigerating system comprising, in com 
bination, a pair of complementary heat exchange 
elements adapted to have their condenser and 
evaporator functions interchanged whereby the 
refrigerant flows from one element to the other 
or vice versa, a pair of series connected expansion 
devices one associated with each of Said heat ex 
change elements, and a check valve controlled 
passage adapted to bypass refrigerant around one 
or the other of said expansion devices automati 
cally in accordance with the direction of refrig 
erant flow therethrough. 
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