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(57) ABSTRACT 
The four-way reversing valve is utilized in refrigerating 
systems for heat pump applications to interchange the 
heating and cooling effects of the evaporator and con 
denser. The three-way pilot valve controls application 
of high or low system pressure to the end of the cham 
ber adjacent the large piston. The different areas of the 
two pistons result in movement of the slide valve to the 
left (both modifications) when high pressure is applied 
and to the right when low pressure is applied. 

3 Claims, 4 Drawing Figures 

W N 2X2 NEAN 

V S. XY. SYYYYYYYYYes 

3. saf a 2 62. %.S. as f a 
% sizé. 2 3. ENSA 2 S.S E. SS S. N 2. N N s 3EZe S. S. N. 

    

  

    

  

  

  

  

  

  

  

  

  

  

  

  

  

    

  

    

  

    

  

  

  

  

  

  

  

  



U.S. Patent Aug. 21, 1979 Sheet 1 of 2 Re. 30,076 

A 22 2X2F E. NYavvavav Ya'avavalve 

As YSA ASY. SS 
s M N2 

% s s s As 
4 so 

a 2. 24 2 

AN 

2. SS Z A. 3. Z R22 22 A22 2 2 %23 s 
3. 37 44 É N. 32. SN ta 
22 & N N 

2 sa sa avaraaaaaaaaaaas 

66 so-2 
AYNYaa 

s 

Sayyyy 

  

  

  

  

  

    

  

    

  

  

  

  

  

  

  

  

  

  

    

  





Re. 30,076 

FOUR-WAY REVERSING WALWE WITH 
DFFERENTAL AREA OPERATOR 

Matter enclosed in heavy brackets II appears in the 
original patent but forms no part of this reissue specifica 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 
Reversing valves for heat pump systems are old with 

the most successful design being that shown in U.S. Pat. 
No. 2,976,701. That design relies upon a controlled 
leakage and can be disabled by dirt. The design requires 
careful manufacture. 

SUMMARY OF THE INVENTION 
The object of this invention is to provide a four-way 

valve which is reliable in operation, competitive in cost, 
has tolerance to system dirt, and can be manufactured 
easily with reduced tolerance requirements. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a vertical section through the preferred 

four-way valve with the system shown schematically. 
FIG. 2 is a horizontal section showing the manner in 

which the pistons are connected to each other and to 
the slide valve. 
FIG. 3 is a vertical section through another modifica 

tion of the four-way valve. 
FIG. 4 is a section on line 4-4 of FIG. 3 (but can be 

considered a similar section in FIG. 1). 
DESCRIPTION OF THE PREFERRED 

EMBOOMENTS 

In the system shown in FIG. 1 compressor 10 delivers 
hot refrigerant through conduit 12 to the slide valve 
chamber 14 in the reversing valve body 16. With the 
slide valve 18 in the position shown, the hot gas is deliv 
ered to outlet 20 and conduit 22 leading to the con 
denser 24, Flow from the condenser 24 may be regu 
lated by any suitable valve 26 to the evaporator 28 and 
flow from the evaporator goes through conduit 30 to 
port 32 below the slide valve 18 with the slide valve 
directing the flow to outlet 34 for return to the com 
pressor 10 through conduit 36. Under these conditions 
the condenser 24 is hot and the evaporator 28 is cold. 
When the flow is reversed, as explained more fully 
hereafter, the functions of the evaporator and con 
denser are reversed with the result that the formerly 
cold evaporator becomes hot and thus is suitable for 
heating the space rather than cooling the space. 
The reversing valve 16 has a central chamber 14 in 

which the slide valve 18 is mounted. The operation of 
the slide valve is controlled by the two pistons 38, 40 
which are of unequal size and interconnected for move 
ment as a unit. Pressure in chamber 42 between the 
piston 40 and the cylinder head 50 is supplied through 
conduit 44 from either the high pressure or low pressure 
in accordance with the position of the three-way valve 
46. In the position shown, high pressure is supplied from 
conduit 12 through conduit 48, the three-way valve 46, 
and conduit 44. Thus high pressure acts on both sides of 
piston 40 in the position shown in FIG. 1 with no net 
force tending to move piston 40. When three-way valve 
46 is actuated, low pressure is supplied to chamber 42 
from conduit 36 through conduit 52, the three-way 
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valve 46 and conduit 44. This results in a net force 
across piston 40 urging it to the right. 
The left end of the valve body 16 is provided with a 

reduced diameter cylinder 54 with chamber 56 between 
piston38 and cylinder head 58, The pressure in chamber 
56 is always at low pressure conditions, being con 
nected to conduit 36 through conduit 60. The two pis 
tons are interconnected by the rod 62 which has an 
oblate portion 64 straddling slide valve 18 and connect 
ing the rod to the valve so the piston motion will be 
transferred to the valve. An oblate spring 66 underlies 
rod portion 64 with the spring being in the general 
shape of an M as seen in FIG. 1. The ends of the spring 
bear against the ledges 68 at either end of the slide valve 
and the two humps of the spring bear against the under 
side of the rod 64 so the slide valve 18 is held against the 
flat surface 70 through which the ports 32,34 and 20 are 
bored. It should be noted that the size of the cavity 72 
in the slide valve and the projection of ledges 68 are 
important to achieve proper timing of the valve to pre 
vent the system pressure being equalized during move 
ment of the valve. Should that occur, the actuating 
forces on the piston assembly would be neutralized and 
the valve would hang up. 

In the position shown in FIG. 1, there is equal pres 
sure on each side of piston 40 as noted before. There is 
a pressure differential across the small piston 38, how 
ever, with high side pressure in chamber 14 and low 
side pressure in chamber 56. Therefore, the small piston 
has a force acting on it moving it left and the piston 
assembly is held in the piston shown. If the three-way 
valve 46 is actuated to provide low pressure to the 
chamber 42, there is now high to low pressure acting 
across piston 40 just as there is across the small piston 
38. Since the large piston has approximately twice the 
area of the small piston, the net effect is a pressure de 
rived force actuating interconnected pistons and the 
slide valve 18 to the right so that flow to the condenser 
24 and evaporator 2 is reversed resulting in a reversal 
of function so the evaporator 28, which was cold, now 
becomes hot and can be used for heating a space rather 
than cooling the space. 

Both piston heads are provided with bosses or pads 
37,41 (small and large pistons, respectively, which en 
gage the cylinder heads to act as stops limiting move 
ment of the piston assembly. 
The modification of FIG. 3 is not as desirable as that 

of FIG. 1 because it is more expensive to manufacture, 
but it illustrates the fact that there are variations possi 
ble in the construction. In this arrangement the small 
diameter piston 138 and the large diameter piston 140 
are interconnected by spindle 90 with the chamber 94 at 
low system pressure supplied by conduit 96. The larger 
diameter cylinder 92 is mounted on the right end of the 
main body 16 with ring 93 interconnecting the two. 
Flange 91 of the spindle 90 engages the ring 93 as illus 
trated in FIG. 3 to limit the movement of the piston 
assembly to the left. 
Low pressure is provided to chamber 94 through 

conduit 96 at all times and can be communicated to 
chamber 142 between piston 140 and cylinder head 102 
if the position of the three-way valve 46 is reversed 
from that illustrated. As illustrated, high side pressure is 
communicated through conduit 148, the three-way 
valve 46, and conduit 144 to chamber 142. This, then, 
has a high side pressure acting in chamber 142 as well as 
in slide valve chamber 114. The low pressure in cham 
ber 94 is of no effect and, therefore, the net force acting 
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on the piston assembly is to the left to the position 
shown. 
The piston assembly is connected to the slide valve 18 

by means of rod 162, the left end of which is upturned 
at 9 and provided with a Nylon (or other low friction 
material), pad 100 which prevents deflection of the rod 
under the force of spring 166 which acts between rod 
162 and the slide valve 18 in the same manner as in FIG. 
1. 

If the three-way valve is now actuated, low pressure 
will be supplied to chamber 142. This results in a net 
effect of the high pressure in chamber 114 acting against 
low pressure in chamber 142 and, therefore, the valve 
assembly will move to the right to the limit determined 
by engagement of the boss 141 with the cylinder head 
102. 
The pressure differential required to initiate move 

ment is about 10 psi which is readily attainable in an 
operating refrigerant system. The force which must be 
overcome is the static friction load. 

I claim: 
1. A reversing valve comprising, 
a body including a valve chamber, a high pressure 

inlet to the chamber, a low pressure outlet from the 
chamber, and a pair of ports adjacent the outlet, 

a slide valve in the chamber movable between two 
positions in which it serves to connect either of said 
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4. 
ports to said outlet while the other port communi 
cates with the chamber, 

said body including a large diameter cylinder and a 
small diameter cylinder, 

a piston in each cylinder, the pistons being intercon 
nected and being connected to the slide valve, 

means supplying a constant pressure to the space 
between the pistons, 

one side of the smaller piston being exposed to the 
chamber pressure and the other side of the smaller 
piston being exposed to low pressure connected 
to said low pressure outlet so there is always a pres 
sure differential acting across the smaller piston, 

means supplying high or low pressure to for selec 
tively connecting the space between the larger piston 
and the head of the larger cylinder to high pressure 
or to the low pressure outlet to cause the pistons and 
slide valve to move between said positions by rea 
son of the pressure differential acting across the 
small piston area in one position and by reason of 
the pressure differential across the difference in 
piston areas in the other position. 

2. A valve according to claim 1 in which the valve 
chamber is between the pistons. 

3. A valve according to claim 1 in which both pistons 
are located at one end of the valve chamber and the 
space between the pistons is at low pressure. 


