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3 Claims. ((11. 137-62529) 

The present invention relates to reversible‘ refrigerating 
systems and more particularly to a reversing or transfer 
valve for effecting reversal of ‘refrigerant ?ow through 
the heat exchanger components of the system. 
One object of the present invention is to provide a new 

and improved reversing valve for directing the ?ow of 
refrigerant‘through a reverse cycle refrigerating system. 
A further object of the invention is to provide a revers 

ing valve of simple and low cost construction and which 
does not require unloading or pressure equalization. of 
.thetsystern to facilitate operation of the valve. 
.A further object of the invention is to provide an auto 

matic reversing valve including a two-Way pressure-actu 
ated piston arrangement for reversing the valve and means 
operated upon the movement of the valve to one or the 
other of its two operating positions, for ‘equalizing the 
pressures'on opposite sides of the piston “and conditioning 
the?valve mechanism for a subsequent operation. , 

Further objects and advantages of the present inven 
tion will become apparent‘as; thefollowing description 
proceeds, and the‘ features of novelty which characterize _ 
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‘the invention will be pointed out with particularity in 
the claims annexed 
cation. , 

. .‘In carrying 

to and forming a part of this speci? 

out ‘the objects “of. the present ‘invention 
there is provided a reversingvalve which is adapted ‘to 
direct the flow of ‘high pressure refrigerant from a com 
pressor to either of two ‘series-connected hea‘tg‘exchangers 
‘and to return low ‘pressure lrefrigerantffroni ‘the other of 
theheat exchangers to the compressore. The ‘valvelcomj 
prises a‘valve plate ‘and. a casing which cooperate to 
de?ne‘ a gas tight valve‘housing. The ‘casing has a‘high 
pressure refrigerant inlet. port communicating‘with‘the 
housing While the valve‘tiplate includes a surface within 
the housing which forms atvalve seat‘having therein a 
suction or outlet‘ port “for connecting the valve to the 
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compressorI suction line ‘and two additional ports re- ‘ 
spectively connecting the housing to each of the two heat \ 
exchangers. The heat ‘exchanger ports‘ are spaced equi 
distant from the suction port ‘so that a valve member 
having one end ‘connected to, the suction port and the 
other end slidably supported on the valve seat and which 
is mounted for pivotal movement about the suction port 
can connect the suction port to either one or the other 
of the two heat exchanger ports. By this arrangement, 
high pressure refrigerant entering the housing through the 
,inlet port passes out of the valve housing'through which 
ever heat exchanger port is not covered by the valve mem 
her. and to the heat exchanger connected to that port while 
low pressure refrigerant from the other heat exchanger 
‘is directed through the valve member and‘ back to the 
‘compressor through the. suction port. For the ‘purpose 
‘of moving the valve member from‘ one or theother ‘of 
its two ‘operating positions, there is provided a cylinder 
outside the housing and between the suction and, heat 
exchanger‘ ports, and a piston'slidably arranged. within 
the cylinder and dividing the cylinder into a controLcham 
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her and a second chamber. . The piston is operatively con 
nected‘ to the valve member by'means of a lever extend 
ing through the valve plate andpivotally mounted there 
in. By creating a pressure differential across the piston, 
the valve member operatively connected thereto is actu 
ated to one or the other of its operative positions and for 
this purpose, means‘ are provided for connecting one of 
the chambers within the cylinder either to the highdpr‘es 
sure .line connected to the inlet port or to the low pres 
sure line connecting the outlet or .‘s'uction port of the valve 
to the, compressor. In order to equalize the pressures 
across the piston after such actuation of thevalve “member 
and to condition the reversal of the‘ valve-member, there 
is provided a slide valve operated by the valve member 
and designed to control the flow of re?igerant through a 
passageway leading from» the second chamber to the valve 
housing. -In one position ofthe slide valve, the housing 
end of ‘the passage is~in communication with‘a second 
passage having one end opening into the valve seat and 
the other connected to the suction port while‘in a second 
position of the slide valve, 'the ?rst mentioned passage 
is ‘in direct communication with the high. pressure ‘re 
frigerant in the vhousing. The operation of ‘the slide valve 
is such that after completion of the piston stroke, refrig 
erant ‘ at the same. pressure as that employed in the 
control chamber‘ for the ‘purpose of e?ecting the stroke 
is introduced into the second chamber thereby equalizing 
the pressures across the. piston and conditioning thecon 
trol cylinder, for a ‘subsequent operation of the piston, to 
reverse the position‘of the valve member. 
. ‘For a better understanding of the invention, reference 
may be‘had to the accompanying drawing in which: 
3 Fig. l is ‘a diagrammatic illustration of the heat pump 
of reversible refrigerating system provided ‘with ‘a revers 
ing valve embodying the‘ present invention; ‘ > . - ‘ a 

Fig.‘ 2 is an enlarged view, partiallydrin section, oftthe 
valve ‘of the‘present invention; . ' A - ‘ ' 

Fig.“ 3 is an elevational sectional view. along ‘line 35473 
‘of Fig.2; t ., .r‘ @ a‘ . d-r 

' ; ‘Fig. 4 is'a sectional'viewjalong'line 4-4 ofFig. 2;’ ' 
_‘ Fig. ‘5 is va1 detailed‘ sectionalview along linie‘S-‘S of 
Fig. illustrating‘ the slide valve in onedoperating posié 
tion;,- ‘ , . ‘V v “ r . 

" 'Fig. , 6 is ‘at View si'milartdFig. 5 ‘showingt-ajsecorid 
'operative‘position of the slide (valve illustrated“ in" Fig; 5;‘ 
and t V > a . - 

Fig.7 is‘ a sectional view along line 7-7 of Fig. 5. 
LgdRéiCI'Ifll'lgllOW to Fig," llof the drawing, thet'reversible 
refrigerating" system‘ disclosed comprises an indoor} heat 
exchangerrl and an outdoor heat exchanger 2 which'are 
connectedin serie‘s'through any expansion ‘valve’ 3 whereby 
the‘ heat exchanger 1 can ‘be employed for either heating 
or cooling mean from within an enclosure depending 
upon the direction of‘?ow of refrigerant through the two 
heat exchangers; ‘ h 1 ' ‘ .d 

'13 Refrigerant is circulated through the heat exchangers 
by means of ‘a compressor 4 while the valve 5, forming 
the‘ subject’matter of'the present invention, controls ‘the 
direction of ?ow of refrigerant“ through the heat ex 
changer so that the heat exchangers ‘1 can function either 
‘as the condenser or as the evaporator, component of the 
refrigerating system. ‘In this system high pressure refrig 
erant from the compressor ?ows through‘the compressor 
discharge line 7 and through the valve S'to either the 
indoor heat exchanger 1 through the indoor conduit 8 
or to, the outdoor‘ heat exchanger 2 through the conduit 
9. Low pressure refrigerant from the heat exchanger 
functioning as the evaporatorreturns to the compressor 
through the valve 5 and the suction line 11.: t a ' 

Referring now more particularly‘ to Figs. 2, 3,. and 4‘ of 
the drawingspthe reversing valve15 of the "p'resentlinv‘en 



tion comprises a valve plate ‘12 and a casing 14 which 
cooperate to form a gas tighthousing 15‘ intowhich 
high pressure refrigerant is; introduced through the inlet 
port, 16 . connected’ to the compressor discharge line 7. 

The'valv'e plate (12“forrning one wall of the housing 
15' is preferably composedjof a plurality of layers for 
reasons which willrbe given hereinafter and includes a 
smooth. ?at inner. surface forming aovalve seat 17 within 
the housing 15. Provided in the flat surface portion of 
the valve seat'17" are spaced heat exchanger ports, the 
porth18 communicating with the heat exchanger conduit 
8' and the port v19 communicating with the heat exchanger 
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conduit.9. Spaced equidistant from these two ports is a . 
- suction port20 which is in communication with the suc 

'tion lijne;11' and which preferably comprises a, tubular 
portion ‘extending slightly above the surface of the valve 
seat 17. ' 

For‘the purpose of connecting one or the other of the 
two heat exchanger 'portspwith the. suction port 20, there 
is‘ provided: a valve member 721 having one end 22 pivot 
ally mounted on the,’ upwardly extending portion of the 
suction port 20 and the other end 23 slidably supported 
on the valve seat 17 whereby the suction port 20 can be 
connected through the substantially U-shaped passage 
way 24 within the valve member 21' with either of the 
heat’ exchanger ports 18" and 19 by pivotal movement 
of the valve ‘member 21 about the suction port 20. A 
tension spring 26 having one end extending into the pas 
sage 24 and connected to the valve member 21 and. the 
other‘ end extending through the suction port 20 and 
connected by means of a pin 27 to the walls of the port 
servesto hold the valve member 21 in engagement with 
the port 20 and the valve seat 17 regardless of the posi 
tioning of the valve 5. Preferably, this spring 26 is posi 
tioned vcentrally of the, port 20 and‘ hence in line with 
the ‘axis of rotation of the valve member 21. Means for 
limitingnmovementr of the valve member 21 in either di 
rection so that the passage 24 is'in line with one or the 
other of two heati'exchanger ports '18 and 19 is provided 

'in the ‘form'of ?anges 29" and30v extending outwardly 
from the sides of theval-ve ‘member 21 for engagement 
with the wall‘ of the'casing. ‘ 
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4 
of the piston 32 following the operation of the valve and 
condition the valve for a subsequent reverse movement 
there is provided a slide valve 51 slidably arranged on the ' 
surface of the valve seat 17 beneath the flange 29 for 
connecting the chamber 35 through a passage 52 with 
either the low or high pressure sides of the refrigerating 
system only after the valve‘ member 21 has completed 
most of its travel from one operating, position to the 
other. The slide valve 51 is held in sliding engagement 
with the valve seat 1.7..by a bracket 54 secured to the valve 
seat by bolts 55 and: a spring collar 57 ‘which bears 
against the lower side of the. bracket 54. .A slot 58 
through ‘which the projection 59 forming a part of'the 
valve 51 extends. is'provided in the bracket 54 for the 
purpose of de?ning thepath and limiting. the movement 
of the valve 51 relative to the valve seat 17. ‘ 
For the purpose of connecting the passage 52 with low 

pressure or suction refrigerant there is provided in the 
valve plate 12 a suction gas passage 61 which is indicated 
in Figs. 2, 5 and 6 and which connects at one end to the 
suction port 20 and at the 'other'end opens through port 
62 onto. the valve seat 17. In order to form'the suction 
passage 61, the valve plate 12 comprises a plurality of 
layers, the upper layer forming the valve seat 17 having 
the passage or opening 62 provided therein while the next 
layer indicated by the numeral 64 has a connecting’ slot 
extending from the lower end of the opening 62 to the 

. suction port 20. r 

30 

7 travel of the valve member 21 in either direction, the 
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Means for shifting the valve from’ oneto the‘i'other > 
- of 'its'two operating positions includes a. piston ‘32 slid 
ably, arranged within a cylinder 3.3,‘the piston 32 divid 

. iiig the cylinder into a control chamber 34 and a secondv 
or pressure equalizing chamber 35. _ As indicated in Fig. 
3., the cylinder '34 is disposed outside of the housing 15 
and below‘ the valve ‘plate 12 about mid-way between 
the suctiontlport 20 and the two heat exchanger ports 
18Hand1195 The piston 32 is loosely connected .to the 
valvem‘ember' 21 by means of a lever 41 which is piv 

‘ot'ally‘ mounted in the valve plate 12 employing a gas 
tight packing 36 and‘iwhich has one'end 37 loosely dis 
posed vin a slot'_38 in the piston» 32‘and' the‘ other end 39 
looselydisposediin a slot 40 on the bottom portion of 
the valvemember 21. ‘ V . o. 7 

By this arrangement it will be seen that movement of 
the piston from one end to the other of‘ the cylinder 33, 
which extends‘ in a.direction generally parallel to the di 
rection of travel of the end 23 of the valve member, 
causes the valve member 21 to pivot ‘about the suction 
line 20 in theopposite direction, travel of the valve mem 
ber in either direction be limited by the ?anges 29 and 30. 
In order to obtain this valve actuating movement of the 
piston 32 withinthe cylinder 33, the control chamber 34 
is connected through a control’ tube. 43 to either the high 
pressure or discharge line 7 from the compressor of the 
suction line 11 depending upon the then existing value of 
the pressure in the equalizing chamber 35. As is shown 
in Fig. 1 the control tube 43 can be connected’ by a 
three-way solenoid valve 45 to either the compressor dis 
charge ,line 7 through a conduit 46 or to. the suction line 
11 through the conduit 47.v ' 

In order to equalize the pressures on. opposite sides 
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I ture during shipment. 

Actuating of the slide. valve 51 by the valve member 
21, is obtained by means of a slot or recess 67 of ar 
cuate shape in the ?ange 29 which encompasses the pro 
jection 59 and is of a length such thattnear the end of the 

position of the slide valve 51v will be reversed. In one 
position of. the‘ slide valve 51, the recess 71 formed in 
the lower‘ part of 'the valve overlies the suction port con 
nection 62 and‘ the passage 52} to the cylinder chamber‘ 7 
35 as shown in Fig; 5 so that‘the chamber 35 is in com 

» munication with the’ low or suction pressure side of the 
system and hence at a lower suction pressure. In the 
reverse position’of the valve 51 as shown in Fig. 6, the 
passage 52 is in communication with the interior of the 
housing 1V5‘so that the chamber 35 will‘ be at the higher 
discharge pressure of‘the system since the housing 15 is 
always at this‘ pressure. Io. provide for thisvlattercom 
munication, it may be‘desirabl'e‘ to form the spring collar 
57 with a plurality nof'slots v73 ‘so that open communica 
tion is‘v obtained between the passage 52 and the housing 

through the ‘slot 58: provided in the bracket 54.“ 
' Byfthisarrangement, movement of hthe'valve member 

24'to': either of its two ‘operating positions is assured even 
inith'ose cases where'theivalvelmay be in an intermediate ' 
positionias ‘for example as a result of jiggling of the struc 

’ _ With thevalve in the position 
shown in Figs. 2, 3 ,4, and 5, the control chamber 34 is 

I at suction pressure‘ as is also the chamber 35 since this 
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chamber is connected to the suction line through the 
auxiliary valve ‘51 and passages 52 and 61. The pilot 
valve 45‘connects the line 43' to the suction conduit 11 
through the line 47. The indoor coil 1 is functioning as 
a condenser and the outdoor coil 2‘ as an evaporator so 
that the system is conditioned for heating the enclosure 
which it serves. , V i ‘ . 

When, cooling is called for, the solenoid valve 45 is 
actuated to connect the control chamber 34 to high or 
discharge pressure. This high pressure drives the piston 
32 to the right as viewed in Fig. 4 thus causing the lever 
41 to drive the valve member 19 to the left and into its 
operating’position with regards to the heat exchanger 
port‘18. During this transfer of the valve member 19 
both of the heat exchanger ports 18 and 19 are exposed 
for a ‘short time to: the high pressure existing within the 

> housing 15 so that there is at least some equalization 

75 
of pressures-in. these two-heat exchangers during the valve 
transfer. . , ' ' t ' ' . 
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‘ As to the operation (of'the auxiliary valve‘sl, it is not 
until the main valve member 19' has been shifted “to prac 
tically the end of its travel, for example, into communica 
tion with the port 18,,that the walls of the slot 67 engage 
the projection ‘59 and cause the auxiliary valve 51 to 
move to the position shown in Fig. 6, that is, the position 
in which‘ the passage 52 is in communication with the 
higher or discharge ‘pressure gas within the housing 15. 
Thus during this transfer, the second chamber 35 is at 
suction pressure to ‘maintain a ‘positive pressure di?eren 
tial across the piston‘until the valve transfer is substan 
tially complete at which time the shift of the auxiliary 
valve 51 then connects the chamber 35 to discharge pres 
sure in order to equalize the pressures on the opposite 
sides of the piston 32 within the cylinder 33 and set up 
the pressure ‘conditions in. the cylinder 34 required for 
the subsequent reversal of the valve. “ 

, In order to shift the valve to its position connecting 
the compressor‘discharge with‘ heat ‘exchanger, the con 
trol chamber 34 is connected to the, suction line 11 
through the valve 45 ‘ and'with the‘delayed action of the 
auxiliary’ ‘valve 51 the resultant‘ pressure differential 
across the piston 32 shifts the valve member 21 into 
operative position with‘port 18. Thus it will be seen 
that while both shifting operations are dependent upon 
the pressure differentials across the piston 32, they are 
independent of the pressure conditions existing within the 
housing 15 although the high ‘or discharge pressure 
within the housing 15 does help to maintain the valve 
member in seated relationship on the valve seat 17. 

While there has been shown and described a particular 
embodiment of the present invention, it is to be under 
stood that the invention is not limited thereto, and it is 
intended by the appended claims to cover all modi?ca 
tions within the true spirit and scope of the invention. 
What we claim as new and desire to secure by Letters 

Patent of the United States is: - 
1. A reversing valve comprising a valve plate and a 

, casing de?ning a gas tight housing, said valve plate in 
cluding a surface within said housing forming a valve 
seat, said casing having a high pressure inlet port, said 
valve seat having a plurality of ports opening into said 
housing and including a low pressure outlet port and two 
additional ports spaced equidistant from said low pressure 
port, a valve member having a valve passage communi 
cating at one end with said low pressure outlet port, the 
other end of said valve member being slidably supported 
on said valve seat, said valve member being pivotally 
mounted adjacent said one end of said passage for pivotal 
movement about said low pressure outlet port for move 
ment of the other end of said valve passage between two 
limiting positions communicating with said respective ad 
ditional ports, and means for actuating said valve mem 
ber from either of said limiting positions to the other 
comprising a cylinder generally disposed outside said 
housing between said low pressure outlet port and said 
additional ports and extending in a direction substan 
tially parallel to the direction of movement of said other 
end of said valve passage between said additional ports, 
a piston slidably disposed in said cylinder and dividing 
said cylinder into a control chamber and a second cham 
ber, a lever pivotally supported by said valve plate and 
having one end in engagement with said valve member 
and the other end engaged by said piston whereby move 
ment of said piston e?ects pivotal movement of said valve 
member to either of said positions, means for creating a 
pressure differential across said piston to eifect move 
ment thereof within said cylinder comprising means for 
connecting said control chamber with either said inlet 
port or said low pressure outlet port and means for equal 
izing the pressures across said piston upon completion 
of a piston stroke comprising a ?rst passage extending 
through said valve plate and having one end commuuni 
cating with'said second chamber and the other end open 
ing into said housing, a low pressure passage extending 

. t . t t 6 _ 

from'said low pressure outlet port through said valve 
plate and terminating in said housing on the face of 
said valve plate adjacent said ?rst passage, a slide valve 
slidably arranged on said valve seat in operative relai 
tionship with the housing‘ends of said passages, and 
means carried by said valve member ‘for engaging said 
slide valve ‘when said valve member approaches either 
of its limiting positions to move said slide valve to a 

_ position in which the pressure in said second chamber 
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becomes the same as that existing in said control cham 
her. 

2. Ajreversing valve comprising a gas~tight housing 
including a ?at surface Within said housing forming a 
valve seat, said housing‘including an inletport, said valve 
seat having a plurality of ports opening into said housing 
and including an outlet port and two spacedlapart addi 
tional ports spaced equidistant‘ from said outlet port, a 
valve member slidably supported on said ,valve seat and 
having a valve passage communicating‘at ‘one end with 
said outlet port,‘ said‘ valve ‘member being pivotally 
mounted adjacent said one‘end of said passage for pivotal 
movement about said outlet port‘ for movement of the 
other end of said valve passage into operative position 
with one or the other of said additional ports, spring 
means for maintaining said valve member in engagement 
with said valve seat, and means for actuating said valve 
member from either of said operative positions to the 
other comprising a cylinder disposed between said outlet 
port and said additional ports and extending in a direction 
generally parallel to the direction of travel of said other 
end of said valve passage, a piston slidably disposed in 
said cylinder and dividing said cylinder into a control 
chamber and a second chamber, a lever having one end 
in engagement with said valve member and. the other end 
engaged by said piston, means for selectively connecting 
said control chamber to said inlet port or to said outlet 
port for e?ecting movement of said valve member [from 
one operative position to the other, and means for equal 
izing the pressures across said piston when said valve 
member approaches said other position comprising a 
?rst passage extending through said valve plate and hav 
ing one end communicating with said second chamber 
and the other end opening into said housing, a second 
passage extending from said outlet port through said 
valve plate and terminating on the ‘face of said valve 
plate adjacent said ?rst passage, a slide valve slidably 
arranged on said valve seat in operative relationship 
with the valve seat ends of said ?rst and second passages, 
a slot in said valve member, a projection on said slide 
valve extending into said slot, said slot being of a length 
such that as said valve member approaches either of its 
operating positions an end of said slot engages with the 
projection to actuate said slide valve to a position in 
which the pressures in the two chambers are equalized. 

3. A reversing valve comprising a valve plate and a 
casing de?ning a gas-tight housing, said valve plate in 
cluding a surface within said housing forming a valve 
seat, said casing including an inlet port, said valve plate 
including an outlet port and two additional ports spaced 
equidistant from said suction port, said outlet port having 
an annular end portion extending into said housing, a 
valve member having a passage communicating at one 
end with said outlet port, said valve member being slid— 
ably supported on said valve seat and pivotally mounted 
on said annular end portion of said outlet port for pivotal 
movement thereabout to bring the other end of said 
passage into communication with either of said additional 
ports, means on said valve member ‘for engaging said 
casing to limit pivotal movement of said valve member 
to a ?rst operating position communicating with oneof 
said additional ports and a second operating position 
communicating with the other of said additional ports, a 
tension spring for maintaining said valve member in en 
gagement with said valve seat, said spring having one 
end extending into said passage and connected to said 
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valve member and the other end anchored in said outlet 
port, "and means for actuating said valve member from 
either of said operating positions tothe other comprising 
a cylinder generally I disposed outside said housing 

> between said outlet port ' and said additional ports and 
extending in a‘ direction substantially parallel to the direc-_, 
tion of movement ‘of said other end of said passage 
between said additionalports, a piston slidably disposed 
in said cylinder and dividing said‘ cylinder into a control 
chamber and a second chamber, a lever pivotally sup 
ported by said valve plate and having one end in engage 
ment with said, valve member and the other end engaged 
by said piston whereby movement of said piston will 
effect pivotal movement of said valve member to either 
of said operating positions, and means for creating a 
pressure differential across said piston to move said valve 
member from one operative position to the other com 
prising means ;for selectively connecting said control 
chamber to either said inlet port or said outlet port and 
means for equalizing the pressures across the piston upon 
completion of a valvemember movement comprising an 
equalizer passage extending through said valve plate and 

10. 

8 
having one end communicating with, said second. chamber 
and theother end opening. into said housing on said valve 
seat; a second passage extending from said outlet port 
through-said valve plate and'terminating on the face/of 
said val-Ye plate. adjacent Said ?rst passage, .a‘slide valve 
slidably arranged'on said valve seatin operative relation: 
ship with thelhousing'end of; said equalizer Passage; a 
slot in said valve member, a projection on said slide valve I 
extending into said slQt,_ said slot'b?ing of a length ‘such 
that as-said valveineinber approaches either of its op-_ 

' cratingpositions,v 'an end of said slot engages said projec-Vv 

29 

tion to actuate said slide valve to a position in which 
said second chamber is broughtto the same pressure as 
said control chamber. ' - ' 
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