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This invention relates to valves for controlling the flow 
of fluid, and more particularly to a valve construction that 
is especially adapted for use in reversing the flow of 
refrigerant in a combined heating and cooling system. 
With respect to certain features, the invention described 
herein is an improvement over the valve construction dis 
closed and claimed in the copending application of Frank 
J. Martin, Serial Number 382,615 and filed on Septem 
ber 28, 1953. 

For many years now there has been a continual growth 
in the use of air-conditioning apparatus for cooling the 
air spaces of homes, office-buildings, etc., particularly in 
those regions having a hot climate. Such apparatus has 
been both of the individual room type, which is commonly 
mounted adjacent a window opening, and of the central 
System type including ducts for carrying the cooled air 
from a central refrigerating plant to a number of rooms. 
With either type, however, the refrigeration system typi 
cally comprises a closed circuit including a compressor 
and two series-connected coils. The high pressure fluid 
delivered by the compressor first enters a condenser coil, 
where it is condensed into liquid form to give off heat, 
ther passes through a line restrictor to an evaporator coil, 
where the liquid is evaporated to absorb heat and cool the 
surrounding spaces, and finally returns from the evapora 
tor coil back to the low pressure side of the compressor 
to repeat the cycle. 

It has been known for some time that such air-condi 
tioning systems may be operated interchangeably as cool 
ing units or heating units, depending upon the direction of 
refrigerant fluid flow through the two series-connected 
coils. For example, many room air-conditioners, particu 
larly those sold for use in regions where houses are often 
not equipped with central heating equipment, have been 
provided with externally-controllable valve arrangements 
for reversing the direction of refrigerant flow, so that dur 
ing the cooler seasons the air-conditioner may be operated 
as an auxiliary heating unit. 
The valve arrangements previously used for this pur 

pose, however, have been unsatisfactory in many respects. 
For example, whether manually-operated or power-driven, 
they typically have been complex and cumbersome, and 
have been costly to produce particularly because of the 
need for precision manufacturing techniques. Conse 
quently, the overall cost of air-conditioning apparatus 
utilizing such reversing valve constructions has been so 
high as to unduly restrict commercial acceptance of the 
combined heating and cooling units. 

Also, for those reversing valves which use the pressure 
of the refrigerant to aid in holding a movable valve body 
against a corresponding valve seat, the relatively large 
pressure differentials existing in the typical air-condition 
ing system (e. g. 200 to 250 p. s. i.) during operation has 
made it impractical to reverse the valve without first de 
energizing the compressor and waiting an excessively long 
time until the system pressures have become equalized. 
That is, the pressure holding the valve against its seat 
when the compressor is operating is too great to be over 
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come by the usual valve-operating arrangements, whether 
manually controlled or power-driven. Thus, it has been 
necessary to first turn off the compressor to permit the 
System pressures to, equalize before shifting the valve. 
However, the system pressures typically do not equalize 
Sufficiently to permit operation of the valve until at least 
three or four minutes after the compressor has been 
turned off, and this long waiting period between turning 
off the compressor and reversing the valve has in the past 
represented a serious commercial problem. 

Additionally, with valves having an elongated casing 
and a valve body movable therein, there has been a long 
standing problem of securing and sealing the required 
valve seats in their proper position, within the casing, i.e. 
in a “blind" location. Various attempts have been made 
in the past to solve this problem, but none of these has 
provided a valve construction of the requisite simplicity 
and low cost. 

Accordingly, it is an object of the present invention to 
provide valve arrangements that are superior to those 
used heretofore. It is a further object of this invention to 
provide a reversing valve that is reliable in operation, 
rugged, and inexpensive to manufacture. 

In a preferred embodiment of the invention, to be de 
scribed hereinbelow in more detail, a reversing valve as 
sembly is provided in which all of the movable valve 
elements are contained within an integral elongated casing, 
formed of readily available copper tube stock, and the side 
wall of which is arranged with a series of openings for 
connection to the fluid-carrying conduits leading to the 
compressor and to the evaporator and condenser coils. 
Internally, the valve includes a master valve body which 
is controlled by a magnetic solenoid for movement into 
either of two alternate positions to engage one or the other 
of a first pair of valve seats, and a slave valve body which 
is movable into either one of two alternate positions by 
the system pressure, in accordance with the selected posi 
tioning of the master valve body, to engage one or the 
other of a second pair of valve seats. When the master 
valve body has been moved to one of its two positions, 
the system pressure forces the slave valve body to a cor 
responding position, and the passages within the valve are 
thereby arranged to deliver fluid from the compressor 
through the series-connected coils in a given direction. 
However, when the master valve body is moved to its other 
position, the system pressure correspondingly moves the 
slave valve body to its other position, and the internal 
valve passages are thereby rearranged to deliver fluid from 
the compressor through the coils in a reverse direction. 
The valve seats engaged by the two movable valve 

bodies are held securely in position and sealed to prevent 
the passage of gases or fluids by a novel crimping arrange 
ment to be described. In addition, the slave valve body 
is arranged so as to produce a small spring-back torque 
tending to tip the valve head away from its seat, to "break' 
the system pressure shortly after the compressor has been 
turned off and thus permit a rapid equalization of the 
pressures within the valve. 

Other objects, aspects and advantages of the present in 
vention will be pointed out in, or apparent from, the 
following description considered together with the ac 
connpanying drawings, in which: 

Figure 1 is a vertical section of a reversing valve adapted 
for use with a reverse-cycle heating and cooling System; 

Figure 2 is a sectional view along line 2-2 of Figure 1, 
particularly showing the manner in which the blind valve 
seats are sealed in place; 

Figure 3 is an enlarged detail view taken along line 
3-3 of Figure 2: 

Figure 4 shows a slave valve body having a slightly 
bent shaft;   
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hesive to nylon before being-pressed into the bore of the 
valve head 56, so that when the adhesive hardens the head 
will tightly grip the shaft. 
A Small coil spring 51 (e. g. having a force of about 6 

ounces) is positioned between the valve head 56 and the 
lower end plug 53 of the casing 10, to apply an upward 
force against the valve body 50. This spring serves to 
prevent any oscillations of the valve bodies, for example 
Such as might be due to small leakage past one of the 
valve bodies that has not been fully closed at the time 
high pressure fluid is initially introduced into the valve assembly. 
When the valve assembly is connected as part of a 

reverse-cycle heating and cooling system, such as described 
in the above-mentioned copending application, the opera 
tion is generally as follows: Considering first the cooling 
cycle, the solenoid coil 38 will be deemergized, and the 
valve body 22 will be in its lower position with its valve 
head 26 engaging the lower valve seat 30 (as shown in 
Figure 1). Fluid at a relatively high pressure from the 
refrigerant compressor enters the casing 10 through the 
upper conduit 12, turns upwardly in the casing, and passes 
into the curved connecting tube 20 through which it 
travels to the lower end of the casing. The pressure of 
this fluid forces the lower valve body 50 upwards against 
the valve seat 58, thus closing off the passage into the 
lower valve chamber. With that passage blocked, the 
fluid is forced to pass out of the casing 10 through the 
lower conduit 8 to the condenser and the evaporator coil, 
from which the fluid (now at a lower pressure) reenters 
the casing 10 through the conduit i4. 

Since the valve head 26 prevents this low pressure fluid 
from flowing upwards in the casing 49 into the upper 
valve chamber, the fluid turns downwardly and enters the 
lower valve chamber, from which it again leaves the 
casing 6 through the conduit i6 to return to the inlet 
side of the compressor. It may be noted that both the 
upper Valve body 22 and the lower valve body 50 are 
forced against their corresponding seats by the relatively 
high pressure fuid delivered by the compressor. The 
fluid pressure tending to unseat these valve bodies is at a 
lower pressure, since it has passed through the condenser 
and evaporator coils. 
When the valve assembly is to be shifted to its "heat' 

position, the solenoid coil 38 is energized, and the upper 
valve body 22 is moved up to seating engagement with 
its upper valve seat 28. Thus, the high pressure fluid. 
from the compressor entering the casing 10 through the 
conduit 12 turns downwardly, and passes through the 
lower valve seat 30 to force the lower valve body 50 to its 
lowermost position in sealing engagement with the valve 
seat 58. The high pressure fluid consequently flows out of 
the casing 10 through the conduit i4, from which it 
passes through the evaporator and the condenser coil. 
and reenters the casing through the lower conduit 18. 
Since flew through the connecting tube 20 and into the 
upper valve chamber is blocked off by the upper valve 
body 22, the low pressure fluid from the condenser coil 
turns upwardly in the casing and passes into the lower 
valve chamber, from which it flows through the conduit. 
16 back to the inlet side of the compressor. Again, it may 
be noted that both valve bodies are seated against their 
corresponding valve seats by the high pressure fluid from 
the compressor, 

In a typical refrigeration system, the fluid delivered by 
the compressor might be under a pressure of about 300 
p.s. i., while the fluid at the return side of the compressor 
might have a pressure of approximately 75 p.s. i. Thus, 
if it is desired to switch the reversing valve from its 
cooling to its heating position while the system is in 
operation, it would be necessary to move the upper valve 
body 22 against a pressure differential of some 225 
p.s. i. holding it against its lower valve seat 30. Since 
this pressure differential is too great to be overcome by 
ordinary mechanical or electrical means, the practice has 
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6 
been to turn of the compressor when it is desired to switch. 
from cooling to heating and wait until the system. pres 
sures have become effectively equalized (typically at ap 
proximately 130-160 p. s. i.) before shifting the valve. 
However, the disadvantage with such an arrangement is 
that it commonly is necessary to wait three or four 
minutes before the system pressures have become suffi 
ciently equalized to shift the valve. 

It has been found that this difficulty may be alleviated 
by special construction of the slave valve designed to 
“break" the system pressure before it has become fully 
equalized. Referring now to Figure 4, a slave valve body 
50a is provided similar in most respects to the slave valve 
body 50 described above. However, the valve shaft 52a. 
comprises a hollow tube of nylon in which is inserted a 
metal rod 76 extending the full length of the shaft. This 
metal rod, which may for example be formed of spring 
steel, is given a slight permanent bend (e. g. 6 degrees, 
but shown exaggerated in the drawing) approximately 
midway between its ends. Thus, the valve heads 54a 
and 56a are tipped at a slight angle with respect to the 
sealing surfaces of the valve seat 58a when the valve 
body is allowed to assume its free space position within 
the valve casing 10a. The side walls of the two valve 
heads 54a and 56a are tapered, at approximately 12% 
degrees, to permit the heads to tip without interference 
from the inner wall of the valve casing. 

Figure 5 shows the valve body 50a with one of its 
heads 56a forced against the valve seat 58a by the sys 
tem pressure, as when the reversing valve is set for op 
erating an air-conditioning system in its cooling cycle. 
it can be seen that, by forcing the head 56a into align 
ment with the end surfaces of the valve seat 58a, a 
torque is applied to the bent rod 70 tending to swing 
it laterally within the casing 10a. However, since the 
valve head 54a at the other end of the shaft is con 
strained by the inner wall of the valve casing, this torque 
effects essentially only a partial straightening of the rod 
76, and the rod, because of its natural springiness, re 
sists this straightening and consequently applies a counter 
torque to the valve head 56a. 
When it is desired to switch the air-conditioning sys 

tem to its "heating' cycle, the compressor is turned off 
and the pressure differential between opposite sides of 
the valve head 56a rapidly decreases to a value such 
that the countertorque produced by the bent rod 70 is 
sufficient to crack the valve head slightly away from the 
seating surfaces. When the head has been tipped suffi 
ciently to create a small opening, the higher pressure 
fluid quickly flows through to the low pressure side and 
the pressures within all spaces of the valve are almost 
instantaneously equalized. When equalization has thus 
been obtained, the upper valve body 22 (referring now 
to Figure 1) is free to be moved by the solenoid to its 
other position to start the heating cycle. 

It has been found that the arrangement described in 
mediately above is capable of "breaking' the system 
pressure when the pressure differential across the valve 
head has been reduced to approximately 10 to 15 p. s. i., 
a condition which, in the typical air-conditioning system, 
occurs relatively soon after the compressor has been 
turned off. 
Somewhat the same effect can be achieved by canting 

one of the slave valve heads at a slight angle, e.g. 12% 
degrees, with respect to the valve shaft, and omitting 
the metal rod. 
A different arrangement for achieving a spring-back 

force, and having certain practical advantages, is shown 
in Figure 6. In this construction, two loosely fitting 
coil springs 72 and 74 are positioned around the valve 
shaft 52b. Also surrounding this valve shaft, and be 
tween the coil springs, is a thin metal stop plate 76, the 
left hand edge of which extends into a transverse slot 
in the wall of the valve seat 58b, midway between the 
ends of the seat, where it is firmly held in place. The 
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stop plate 76 is apertured to permit the valve shaft 52b 
to pass freely therethrough; this aperture, however, is 
smaller than the diameter of the coil springs 72 and 74 
so that these springs, when compressed, bear against the 
stop plate. The length of each of the coil Springs is 
slightly greater than the distance between the stop plate 
76 and the corresponding end of the valve seat. Conse 
quently, each of the valve heads 54b and 56b will com 
press the corresponding spring 72 and 74 a moderate 
amount when the head is pressed against the sealing Sur 
face of the valve seat 58b by the system pressure, and 
the compressed spring accordingly will apply a counter 
force to such valve head (e. g. head 56b as shown in 
Figure 6) tending to unseat it. When, after the fluid 
compressor has been turned off, the pressure differential 
across the seated valve head has dropped to a sufficient 
low value, the valve cracks open slightly due to the 
counterforce of the compressed spring, and the system 
pressures rapidly equalize as described before. 

It has been found especially desirable to use such a 
spring-back arrangement on the lower valve body (i. e. 
the "slave' valve) rather than on the upper valve body 
(i. e. the "master' valve). The valve operation is there 
by made highly reliable, and malfunctioning is virtually 
eliminated. 

Although specific preferred embodiments of the in 
vention have been set forth in detail, it is desired to 
emphasize that these are not intended to be exhaustive 
or necessarily limitative; on the contrary, the showing 
herein is for the purpose of illustrating one form of the 
invention and thus to enable others skilled in the art to 
adapt the invention in such ways as to meet the require 
ments of particular applications, it being understood that 
various modifications may be made without departing 
from the scope of the invention as limited by the prior 
art. • 

I claim: 
i. A reversing valve assembly comprising, in com 

bination, an integral tubular member having a plurality 
of openings in the side wall thereof through which fluid 
may enter or leave said member, two of said openings 
being adapted for connection to the outlet and inlet re 
spectively, of a source of fluid pressure, two other of 
said openings being adapted for connection to a load 
element, a first valve body including a valve head slid 
able within said member, a first pair of valve seats Se 
cured within said member and associated with said first 
valve body, control means for moving said first valve 
body to either of two positions to engage one or the 
other of said pair of valve seats, a second valve body 
slidable within said member, a second pair of valve seats 
secured within said member, said second valve body be 
ing movable to either one of two positions by fluid pres 
sures within said member in accordance with the selected 
positioning of said first valve body, to engage one or 
the other of said second pair of valve seats, said open 
ings being arranged with respect to said valve bodies 
and seats so that when said valve bodies are moved from 
one of their corresponding positions to the other of 
their corresponding positions, the direction of fluid flow 
through said load element is reversed. 
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2. Reversing valve structure comprising, in combina- - 
tion, an elongated tubular casing having a plurality of 
openings formed in the side wall thereof, two of said 
openings being adapted for connection to the outlet and 
inlet, respectively, of a source of fluid pressure, two 
other of said openings being adapted for connection to a 
load element through which it is desired to pass fluid 
under pressure alternately in opposite directions, a first 
valve body slidable longitudinally within said casing, a 
first pair of valve seats secured within said casing and as 
sociated with said first valve body, control means operable 
externally of said casing to position said first valve body 
selectively in seating engagement with one or the other 
of said first pair of valve seats to control the direction of 

8 
fluid flow through a portion of said casing, a second valve 
body slidable longitudinally within said casing, a second 
pair of valve seats secured within said casing and asso 
ciated with said second valve body, said second valve body 
being movable to either of two positions by fluid pres 
sures within said casing in accordance with the selected 
positioning of said first valve body to engage one or the 
other of said second pair of valve seats, said valve bodies 
and associated seats being arranged with respect to said 
openings such that a reversal in positioning of said valve 
bodies produces a corresponding reversal in direction of 
flow from said source of fluid pressure through said load 
element. 

3. A reversing valve structure comprising, in combina 
tion, an integral tubular member having a plurality of 
spaced-apart openings arranged in a straight line along the 
side wall thereof and through which fluid may enter or 
leave said member, a first pair of said openings being 
adapted for connection to the outlet and inlet respectively, 
of a source of fluid pressure, a second pair of said open 
ings being adapted for connection to a load element, a 
first waive body including a valve head slidable within 
said member, a first pair of valve seats secured within 
said member and associated with said first valve body, a 
solenoid having a core connected to said first valve body 
for moving said first valve body to either of two posi 
tions to engage one or the other of said pair of valve 
seats, a second valve body slidable within said member, 
a second pair of valve seats secured within said member 
aid associated with Said second valve body, said second 
valve body being movable to either of two positions by 
fluid pressures within said member in accordance with the 
selected positioning of said first valve body to engage one 
or the other of said second pair of valve seats, said open 
ings being arranged with respect to said valve bodies and 
seats such that when said valve bodies are moved from one 
of their corresponding positions to the other of their cor 
responding positions, the direction of fluid flow through 
said load element is reversed. 

4. A reversing valve assembly comprising, in combina 
tion, an integral tubular member having a plurality of 
openings in the side wall thereof through which fluid may 
enter or leave said member, two of said openings being 
adapted for connection to the outlet and inlet respectively, 
of a source of fluid pressure, two other of said openings 
being adapted for connection to the input and output, re 
spectively, of a load element, a first valve body including 
a valve head slidable longitudinally within said member, a 
first pair of valve seats within said member and associated 
with said first valve body, control means for moving said 
first valve body to either of two positions to engage one 
or the other of said pair of valve seats, a second valve body 
slidable longitudinally within said member, the axis of 
motion of said second valve body being in line with the 
axis of motion of said first valve body, a second pair of 
valve seats within said member, said second valve body 
being movable to either of two positions by fluid pres 
sures within said member in accordance with the selected 
positioning of said first valve body to engage one or the 
other of said second pair of valve seats, said openings 
being arranged with respect to said valve bodies and 
seats such that when said valve bodies are moved from 
one of their corresponding positions to the other of their 
corresponding positions, the direction of fluid flow through 
said load element is reversed. 

5. A reversing valve assembly comprising, in combina 
tion, an elongated casing having a plurality of openings 
formed in the side wall thereof, two of said openings being 
adapted for connection to the outlet and inlet, respec 
tively, of a source of fluid pressure, two other of said 
openings being adapted for connection to a load element 
through which it is desired to pass fluid under pressure 
alternately in opposite directions, a first valve body slida 
ble longitudinally within said casing, a first pair of valve 
seats secured within said casing and associated with said. 
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first valve body, control means operable externally of said 
casing to position said first valve body selectively in seat. 
ing engagement with one or the other of said first pair 
of valve seats to control the direction of fluid flow through 
a portion of said, casing, a second valve body slidable 
longitudinally within said casing, said first and second 
valve bodies having valve heads formed of nylon and 
being movable on a common axis, a second pair of valve 
seats secured within said casing and associated with said 
second valve body, and means to apply fluid pressure 
within said casing to said second valve body in such a 
way that said second valve body is moved in accordance 
with the selected positioning of said first valve body into 
seating engagement with one or the other of said second 
pair of valve seats, said valve bodies and associated seats 
being arranged with respect to said openings such that a 
reversalin positioning of said valve bodies produces a cor 
responding reversal in direction of flow from said source 
of fluid pressure through said load element. 

6. A reversing valve assembly comprising, in combina 
tion, an elongated tubular casing having a plurality of 
openings formed in the side wail thereof, two of said open 
ings being adapted for connection to the outlet and inlet, 
respectively, of a source of fluid pressure, two other of 
said openings being adapted for connection to a load ele 
ment through which it is desired to pass fluid under pres 
sure alternately in opposite directions, a first valve body 
slidable longitudinally within said casing, a first pair of 
valve seats secured within said casing and associated with 
said first valve body, control means operable externally 
of said casing to position said first valve body selectively 
in seating engagement with one or the other of said first 
pair of valve seats to control the direction of fluid flow 
through a portion of said casing, a second valve body 
slidable longitudinally within said casing, a second pair 
of valve seats secured within said casing and associated 
with said second valve body, at least one of said pairs of 
valve seats being formed with a depression around the 
periphery thereof, a mass of resilient material positioned 
in said depression, the side wall of said casing being dis 
placed inwardly adjacent said depression to engage said 
resilient material and seal said one valve seat firmly in 
position, said second valve body being movable to either 
of two positions by fluid pressures within said casing in 
accordance with the selected positioning of said first 
valve body to engage one or the other of said second pair 
of valve seats, said valve bodies and associated seats being 
arranged with respect to said openings such that a re 
versal in positioning of said valve bodies produces a cor 
responding reversal in direction of flow from said source 
of fluid pressure through said load element. 

7. A reversing valve assembly comprising, in combina 
tion, an integral tubular member having a plurality of 
openings in the side wall thereof through which fluid 
may enter or leave said member, two of said openings 
being adapted for connection to the outlet and inlet re 
spectively, of a source of fluid pressure, two other of said 
openings being adapted for connection to the input and 
output, respectively, of a load element, a first valve body 
including a valve head slidable within said member, a 
first pair of valve seats secured within said member and 
associated with said first valve body, control means for 
moving said first valve body to either of two positions 
to engage one or the other of said pair of valve seats, a 
second valve body slidable within said member, a second 
pair of valve seats secured within said member, said 
second valve body being movable to either of two posi 
tions by fluid pressures within said member to engage 
one or the other of said second pair of valve seats in 
accordance with the selected positioning of said first valve 
body, and spring means urging said second valve body into 
engagement with one of said second pair of valve seats 
to minimize the possibility of oscillation of said valve 
bodies, said openings being arranged with respect to said 
valve bodies and seats such that, when said valve bodies 

10 

15 

20 

30 

35 

40 

50 

55 

60 

65 

70 

O 
the other of their corresponding positions, the direction 
of fluid flow through said load element is reversed. 

8. A reversing valve' assembly comprising, in combina 
tion, an elongated tubular casing having a plurality of 
openings formed in the side wall thereof, two of said open 
ings being adapted for connection to the outlet and inlet, 
respectively, of a source of fluid pressure, two other of 
said openings being adapted for connection to a load ele 
ment through which it is desired to pass fluid under pres 
sure alternately in opposite directions, a first valve body 
having a valve head at one end thereof and slidable longi 
tudinally within said casing, first and second opposing: 
valve seats secured within said casing and positioned on 
opposite sides of the valve head on said first valve body, 
control means operable externally of said casing to posi 
tion said first valve body selectively in seating engage 
ment with one or the other of said first pair of valve'seats 
to control the direction of fluid flow through a portion 
of said casing, a second valve body slidable longitudinally 
within said casing and including a valve shaft having a 
valve head on each end thereof, a third valve seat secured 
within said casing and positioned between the two heads 
of said second valve body, said third valve seat having 
sealing surfaces at each end thereof engageable, respec 

itively, with said two valve heads, and means to apply 
fluid pressure within said casing to said second valve body 
in such a way that said one or the other of said two valve 
heads is moved into seating engagement with one or the 
other of said two sealing surfaces in accordance with the 
selected positioning of said first valve body, said valve 
bodies and associated seats being arranged with respect. 
to said openings such that a reversal in positioning of 
said valve bodies produces a corresponding reversal in 
direction of flow from said source of fluid pressure through 
said load element. 

9. A valve structure comprising, in combination, an 
elongated tubular member for carrying fluid, the side wall 
of said member being sufficiently thin to permit pressure 
deformation thereof, a valve seat positioned within the 
interior of said tubular member in a blind location remote 
from the ends of said member, said valve seat being 
formed with a groove extending around the outer pe 
riphery thereof adjacent the inner wall of said tubular 
member, and a mass of resilient material positioned in 
said groove, the wall of said tubular member being dis 
placed inwardly adjacent said groove so that a portion of 
the wall extends into and makes intimate contact with said resilient material, whereby said valve seat is tightly 
sealed and firmly held in position within said tubular 
member. 

10. A valve structure comprising, in combination, an 
elongated tubular portion for carrying fluid, said portion 
having a side wall that is sufficiently thin to permit pres 
sure deformation thereof, at least one valve seat positioned 
within the interior of said tubular portion in a blind loca 
tion remote from the ends of said portion, Said valve seat 
being formed with a groove extending around the outer 
periphery of said seat adjacent the inner wall of Said tubul 
lar portion, and a resilient ring positioned in said groove, 
the wall of said tubular portion being displaced inwardly 
adjacent said groove to form an annular depression ex 
tending into and making intimate contact with said re 
silient ring, whereby said valve seat is tightly sealed and 
firmly held in position within said tubular portion. 

11. A valve structure comprising, in combination, an 
elongated tubular fluid-carrying casing, the wall of said 
casing being adapted to accommodate pressure deforma 
tion thereof, a valve seat positioned within the interior 
of said casing in a blind location remote from the ends 
of said casing, said valve seat being formed with a groove 
extending around the outer periphery thereof in a plane 
parallel to a sealing surface of said seat and adjacent the 
inner wall of said casing, and a mass of resilient material positioned in said groove, the wall of said casing being are moved from one of their corresponding positions to 76 displaced inwardly adjacent said groove so that a portion 
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of the wall extends into and makes intinate contact with 
said resilient material, whereby said valve seat is tightly 
sealed and firmly held in position within said casing. 

12. A valve structure comprising, in combination, an 
elongated cylindrical casing for carrying fluid, the wall of 
said casing being adapted to accommodate pressure de 
formation thereof, at least one valve seat positioned with 
in the interior of said casing in a blind location remote 
from the ends of said casing, said valve seat being formed 
with a groove extending around the outer periphery there 
of in a plane parallel to a sealing surface of said waive 
seat, adjacent the inner wall of said casing, said groove 
having a rectangular cross-section, and a tight-fitting flat 
ring formed of rubber positioned in said groove, the wall 
of said casing being displaced inwardly adjacent said 
groove so that a portion of the wall extends into and 
makes intimate contact with said flat ring, whereby said 
valve seat is tightly sealed and firmly held in position 
within said casing. 

13. Reversing valve structure for use with combined 
cooling and heating systems comprising, in combination, 
a first valve body movable within a corresponding valve 
chamber, a first pair of valve seats selectively engageable 
by said first valve body, control means for moving said 
first valve body, a second valve body mechanically inde 
pendent of said first valve body and movable within a 
corresponding valve chamber, a second pair of valve seats 
selectively engageable by said second valve body, a first 
pair of conduits adapted to be connected respectively to 
the outlet and inlet of a compressor unit, a second pair 
of conduits adapted to be connected to a load element, 
said valve chambers and said conduits being intercon 
nected in such a manner that the system pressure moves 
said second valve body from engagement with one to the 
other of said second pair of valve seats when said first 
valve body is moved by said control means from engage 
ment with one to the other of said first pair of valve 
seats, said conduits also being arranged with respect to 
said valve chambers such that the corresponding movement 
of said valve bodies from one position to the other re 
verses the direction of fluid flow through said load element, 
spring means associated with one of said valve bodies 
and arranged to apply a force to said one valve body 
to urge said body away from engagement with a corre 
sponding valve seat, said force being sufficient to move 
the valve body slightly away from its seat shortly after 
the compressor unit has been cut off so as to permit the 
system pressures rapidly to equalize, whereby the first 
valve body may readily be moved by said control means 
from one position to its other position. 

14. Valve structure for use with a reverse-cycle heat 
ing-cooling system wherein a compressor delivers fluid 
under pressure in either direction through an arrangement 
of coils, comprising, in combination, a master valve body 
movable within a first valve chamber, control means for 
moving said master valve body, a first pair of valve seats 
alternately engageable by said master valve body in ac 
cordance with the setting of said control means, a slave 
valve body movable within a second valve chamber, a 
second pair of valve seats alternately engageable by said 
slave valve body, a first pair of conduits each connected 
to one of said valve chambers and adapted to be con 
nected at their remote ends to the inlet and outlet, re 
spectively, of said compressor, a second pair of conduits 
associated with said valve chambers and adapted to be 
connected at their remote ends to respective opposite ends 
of said arrangement of coils, said conduits being so ar 
ranged with respect to said valve chambers that said slave 
valve body is moved from one to the other of said second 
pair of valve seats by fluid pressure when said master 
valve body is moved from one to the other of said first 
pair of valve seats and the direction of fluid flow through 
said arrangement of coils correspondingly is reversed, 
means associated with one of said valve bodies to apply 
a torque to at least one of its valve heads when said one 
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head is seated against the corresponding valve seat, said 
torque being applied in a plane perpendicular to the plane. 
of said corresponding valve seat and in such a direction 
as to tip said one head away from engagement with said 
corresponding valve seat, whereby when the System pres 
sures within the valve structure have become nearly equal 
ized after cutting off said compressor prior to reversing 
the cycle, said one head breaks away from its correspond 
ing valve seat to permit the flow of fluid therethrough to 
rapidly equalize the system pressures so that the master 
valve body may readily be shifted from one position to 
the other by said control means. 

15. A reversing valve assembly for use with combined 
cooling and heating systems comprising, in combination, 
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a valve casing, a first valve body movable within said 
casing, a first pair of valve seats selectively engageable by 
said first valve body, control means for changing the 
positioning of said first valve body, a second valve 
body movable within said casing, a second pair of 
valve seats selectively engageable by said second 
valve body, a first pair of openings in said casing adapted 
to be connected, respectively, to the outlet and inlet of 
a compressor unit, a second pair of openings in said 
casing adapted to be connected to a load element, said 
openings being located with respect to said valve bodies 
such that the system pressure moves said second valve 
body to engage one or the other of said second pair of 
valve seats when said first valve body is moved by said 
control means from engagement with one to the other 
of said first pair of valve seats, said openings also be 
ing arranged such that the movement of said valve bod 
ies from one position to the other reverses the direction 
of fluid flow through said load element, spring means 
associated with one of said valve bodies and arranged 
to apply a torque to a valve head secured to said one 
valve body in a plane transverse to the plane of the 
seating surface of said head, said torque being sufficient 
to move the valve head slightly away from its correspond 
ing seat shortly after said compressor unit has been de 
energized to permit the system pressures rapidly to equal 
ize on opposite sides of the seated valve head, whereby 
the first valve body may readily be moved by said con 
trol means from one position to its other position. 

16. A reversing valve assembly for use with combined 
cooling and heating Systems comprising, in combination, 
a first valve body movable within a corresponding valve 
chamber, a first pair of valve seats selectively engage 
able by said first valve body, control means for moving 
said first valve body, a second valve body mechanically 
independent of said first valve body and movable within 
a corresponding valve chamber, a second pair of valve 
seats selectively engageable by said second valve body, 
a first pair of conduits adapted to be connected respec 
tively to the outlet and inlet of a compressor unit, a 
second pair of conduits adapted to be connected to a 
load element, said valve chambers and said conduits be 
ing interconnected in such a manner that the system pres 
sure moves said second valve body from engagement with 
one to the other of said second pair of valve seats when 
said first valve body is moved by said control means from 
engagement with one to the other of said first pair of 
valve seats, said conduits also being arranged with re 
spect to said valve chambers such that the corresponding 
movement of said valve bodies from one position to 
the other reverses the direction of fluid flow through 
said load element, spring means associated with said 
Second valve body and arranged to apply a force to urge 
said body away from engagement with a corresponding 
valve seat, said force being sufficient to move the valve 
body slightly away from its seat shortly after the com 
pressor unit has been cut off to permit the system pres 
sures rapidly to equalize, whereby the first valve body 
may readily be moved by said control means from one 
position to its other position. 

17. Reversing valve structure for use with combined 
cooling and heating systems comprising, in combina 
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tion, a first valve body movable within a corresponding 
valve chamber, a first pair of valve seats selectively en 
gageable by said first valve body, control means for 
moving said first valve body, a second valve body mov 
able within a corresponding valve chamber, and com 
prising a valve shaft having a valve head at each end 
thereof, said valve shaft including a slightly bent metal 
rod integral therewith, a second pair of valve seats se 
lectively engageable by the heads of said second valve 
body, a first pair of conduits adapted to be connected 
respectively to the outlet and inlet of a compressor unit, 
a second pair of conduits adapted to be connected to a 
load element, said valve chambers and said conduits be 
ing interconnected in such a manner that the system pres 
sure moves said second valve body from engagement 
with one to the other of said second pair of valve seats 
when said first valve body is moved by said control means 
from engagement with one to the other of said first pair 
of valve seats, said conduits also being arranged with 
respect to said valve chambers such that the correspond 
ing movement of said valve bodies from one position to 
the other reverses the direction of fluid flow through said 
load element, said bent rod being arranged to apply a 
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torque to one of said valve heads when said one head 
is pressed against a corresponding valve seat to urge 
said head away from engagement with said seat, said 
torque being sufficient to tip the head slightly away from 
its seat shortly after the compressor unit has been cut 
diff So as to permit the system pressures rapidly to equal 
ize, whereby the first valve body may readily be moved 
by said control means from one position to its other position. 
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