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The present invention relates generally to valves.
More particularly, the invention relates to that type of
valve which is known in the art as a reverse cycle valve;
is designed primarily for use in connection with either a
heat pump or a mechanical refrigeration system embody-
ing a motor driven refrigerant compressor, a condenser,
an evaporater and a conduit between one end of the
condenser and one end of the evaporator; comprises a
casing with first, second, third and fourth ports therein;
also comprises a movably mocunted two-position valve
member in the casing; has the first port open or exposed
at all times to the casing interior and connected by a
tube to the pressure side of the compressor; has the second
port connected by a tube to the other end of the con-
denser; has the third port connected by a tube to the
suction side of the compressor; has the fourth port con-
nected by a tube to the other end of the evaporator; is
adapted when the valve member is in one of its two
positions to have the member open or expose the second
port and cross connect or establish communication be-
tween the fourth and third ports and thereby cause the
refrigerant to flow first through the condenser and then
through the evaporator; and is further adapted when the
valve member is in the other of its two positions to
have such member open or expose the fourth port and
cross connect or establish communication between the
second and third ports and thereby cause the refrigerant
to flow first through the evaporator and then through
the condenser.

One object of the invention is to provide a reverse cycle
valve which is an improvement upon, and has certain
inherent advantages over, previously designed valves of
the aforementioned type and is characterized by high
efficiency and such a novel construction and arrangement
of parts that it may be produced at an extremely low
cost and also assembled and dismantled with facility.

Another object of the invention is to provide a reverse
cycle valve of the type and character under considera-
tion and in which the casing consists of an elongated
cylindrical side wall and removable end walls at the ends
of the side wall, the first port is formed in one portion
of the casing side wall, the second, third and fourth
ports are arranged in a rectilinear series and are formed
in an elongated plate which is disposed directly inwards
and extends lengthwise of another portion of the casing
side wall, and the three tubes which are associated re-
spectively with the second, third and fourth ports have
the ends thereof that directly communicate with said three
ports arranged so that they extend snugly through holes
in said another portion of the casing side wall and have
the extremities thereof disposed within the casing interior
and attached by fluid tight connections to the elongated
plate in which said second, third and fourth ports are
formed.

Another object of the invention is to provide a reverse
cycle valve of the last mentioned character and in which
the elongated plate in which the second, third and fourth
ports are formed has outwardly facing annular recesses
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around such ports, and the aforementioned tube ex-
tremities which are disposed in the casing interior are out-
wardly tapered and have positioned therearound O-rings
which fit within said recesses and form therewith the
fluid tight connections for attaching said tube extremities
to the plate.

Another object of the mventlon is to prov1de a reverse
cycle valve of the type and character under consideration
and in which the inner side surface of the elongated
plate in which the second, third and fourth ports are
formed is lapped and the movably mounted two-posmon
valve member is block-like in configuration, is disposed
within, and extends lengthwise of, the casmg side wall,
has one side surface thereof lapped and in sliding engage-
ment with the lapped inner side surface of the plate,
and embodies in its one lapped side surface a com-
paratively wide longitudinally extending groove for cross
connecting the fourth and third ports when the valve
member is in one of its two positions and cross con-
necting the second and third ports when the valve mem-
ber is in the other of its two positions.

Another object of the invention is to provide a reverse
cycle valve of the last mentioned character and in which
the valve member is slid longitudinally back and forth
between its two positions by way of a piston which is
slidably mounted in one end of the cylindrical side wall
of the casing and is operatively connected to the block-
like valve member by a centrally positioned rod.

Another object of the invention is to provide a reverse
cycle valve of the character last mentioned and in which
the piston rod is connected to the valve member by a
particular head and slot connection which upon removal
of the piston from' the valve casing pérmits the valve
member to be readily disconnected from the piston rod.

A further object of the invention is to provide a reverse
cycle valve of the type and character under consideration
and in which the block-like valve member is urged into
firm sliding engagement with the elongated plate by way
of a leaf spring which is disposed in the interior of the -
casing side wall and is anchored or secured in place in
a novel manner. o )

A still further object of the invention is to provide a
reverse cycle valve which is generally of new and im-
proved construction and effectively and efficiently ful-
fills its intended purpose. -

Other objects of the invention and the various ad-
vantages and characteristics of the present reverse cycle
valve will be apparent from a cous1derat10n of the fol-
lowing detailed description.

The invention consists in the several novel features
which are hereinafter set forth and are more particularly
defined by claims at the conclusion hereof.

In the drawings which accompany and form a part
of this specification or disclosure and in which like nu-
merals of reference denote corresponding parts through-
out the several views:

Figure 1 is a longitudinal section showing a reverse
cycle valve embodymg the invention with the valve mem-
ber thereof in one of its two positions;

Figure 2 is a transverse section on the line 2—2 of
Figure 1;

Figure 3 is a longitudinal section like Flgure 1 except
that it shows the block-like valve member in the other
of its two posmons, ) )

Figure 4 is a section taken on the line 4—4 of Figure
3 and illustrating in detail the construction, design and
arrangement of the elongated plate in which the second,
third and fourth ports are formed;

Figure 5 is a section taken on the line 5—5 of Figure
1 and showing the construction and arrangement of the
block-like valve member;

Figure 6 is a perspective of the valve member;



Figure 7 is a perspective of the rod which serves ep-
eratively to connect the piston fo the valve member;
and

Figure 8 is a diagrammatic view showing use of the
reverse cycle valve in a conventional mechanical refrigera-
tion- system of the type that embodies a compressor, a
condenser and an.evaporator.

. The reverse cycle valve which is shown in the drawings

constitutes the preferred form or embodiment of the in-
vention. . It is illustrated in Figure 8§ of the drawings as
forming a part of a conventional mechanical refrigeration
system and has as its principal components or parts a
casing 9, four refrigerant tubes 1¢, 11, 12 and 13, a port-
forming plate 14, a movably mounted two-position valve
member 15, and a piston 16 for effecting shift or sliding
movement of the valve member back and forth between
its two positions. The refrigeration system embodies a
motor driven uni-directional refrigerant compressor 17,
a condenser 18, an evaporator 19 and a ccnduit 20 be-
tween one end of the condenser and one end of the evapo-
rator, and is, as hereinafter described more in detail, so
controlled by the valve that when the valve member is
in one of its two positions the refrigerant flows first
through the condenser and then the evaporator and when
the valve member is in the other of its two positions the
refrigerant flows first through the evaporator and then
through the condenser.

The casing 9 of the valve is illustrated in the drawings
as being positioned vertically although it is to be under-
stood that the valve casing may be otherwise positioned.
It is of composite character and consists of a cylindrical
side wall 21 and a pair of end walls 22 and 23. The
cylindrical side wall 20 may, if desired, be formed of a
section of pipe or a length of standard tubing and except
for the hereinafter described screw threads is of uniform
internal diameter from end to end. The lower end of the
side wall 29 is provided with an internal screw thread
24 and the upper end of the side wall is provided with an
internal screw thread 25. The lower end portion of the
casing side wall 21 has in one side thereof a pair of
vertically spaced circular holes 26 and embodies in the
opposite side thereof a vertical series of three equidistant-
ly spaced circular holes 27, 28 and 29. The holes 26 are
spaced an appreciable distance apart and together form a
first port which is always open or exposed and is con-
nected to the pressure side of the compressor 17 by the
tube 19 as described hereafter. The hole 27 is positioned
above the holes 28 and 29 and is located. diametrically
opposite to the upper hole 26. The hole 29 is the lower-
most hole of the aforementioned vertical series of three
holes and is located diametrically opposite to the lower
hole 25. The hole 28 is disposed midway between the
holes 27 and 29 as shown in Figures 1 and 3. The end
wall 23 of the casing 9 extends across, and serves as a
closure for, the lower end of the cylindrical side wall 21
and is provided on the central portion thereof with an
integral upwardly extending lug-like part 36 which fits
within the lower end of the side wall 21 and is provided
}vith an external screw thread 31. The latter is normally
In interfitting relation with the intérnal screw thread 24
and forms with the latter means for removably securing
the end wall 22 in its operative or normal position. = The
enq wall 22 is preferably polygonal in shape or configu-
ration in order that it may be readily gripped by the
hand or a wrench in connection with connecting it to or
removing it from the lower end of the cylindrical side
wall 21. A circular gasket 32 of rubber or any other
suitable elastic material extends around the lower end
gf the lug-like part 30 and, when the end wall 22 is in
its operative position, forms a fluid tight seal between
the end wall and the lower end of the casing side wall
21. The end wall 23 of the casing 9 extends across, and
serves as a closure for, the upper end of the cylindrical
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of with an integral depending lug-like part 33 which fits
within the upper end of the side wall 21 and is provided
with an external screw thread 34. The latter is normally
in interfitting relation with the internal screw thread 25
and forms with the latter means for removably securing
the end wall 23 in its operative or normal position. The
end wall 23 is preferably polygonal in order that it may
be readily gripped by the hand or a wrench in connection
with connecting it to or removing it from the upper end
of the cylindrical side wall 2. A circular gasket 35,
like the gasket 32, extends around the upper end of the
lug-like part 33 and, when the end wall 23 is in its oper-
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wall and the upper end of the casing side wall 21. The
central portion of the end wall 23 is provided with a
screw threaded socket 36 in which is mounted the lower
end of a vertically extending externally threaded coupling
37. The latter has its interior in communicating rela-
tion with the upper end of the interior of the casing side
wall 21 by way of a vertically extending duct 38 in the cen-
tral portion of the depending lug-like part 33 and is
adapted to be connected by a conduif (not shown) to a
valve-controlled suction source (also not shown).

The tube 10 extends between the compressor 19 and the
valve casing and serves to establish communication be-
tween the pressure side of the compressor and the in-
terior of said valve casing 9. One end of the tube 10 is
suitably connected to the pressure side of the compressor
and the other end of the tube is provided with a pair of
curved oppositely disposed discharge branches 39. As
shown in Figures 1 and 3, the ends of the branches 39
fits snugly within the holes 26 and are fixedly secured to
the casing side wall 21 by rings 40 of solder. Such solder
rings extend around, and are bonded to, the ends of the
branches 39 at the discharge end of the tube 16 and fit
against, and are bonded to, the portions of the casing
side wall 21 that define the holes 26. When the com-
pressor 17 is in operation, the tube 18 serves to deliver the
cempressed refrigerant from the compressor intc the
lower portion of the interior of the valve casing 8. The
holes 26 which as previously pointed out together con-
stitute a first port in the valve casing are always open or
exposed.

The tube 11 extends between, and is connected to, the
valve casing 9 and the condenser 18. One end of the
tube 11 is suitably connected to the end of the condenser
that is opposite to the end to which the conduit 29 is con-
nected. The other end of the tube extends snugly
through the hole 27 in the casing side wall 21 and pro-
jects a comparatively small distance into the interior of
the valve casing. It is fixedly connected to the casing
side wall 21 by way of a ring 41 of solder and has the
extremity thereof tapered outwards so as to form an an-
nular seat 42 therearound. The solder ring 41 extends
around, and is bonded to, the portion of the tube 11 that
is directly ontwards of the hole 27, and fits against, and
is bonded to, the portion of the casing side wall 21 that
defines the hole 27. An O-ring 43 of rubber or other
resilient material extends around, and fits snugly within,
the annular seat 42,

The tube 12 extends between, and is connected to, the
valve casing 9 and the suction side of the compressor 17.
One end of the tube 12 is suitably connected to said suc-
tion side of the compressor and the other end of the tube
extends snugly through the hole 28 in the casing side wall
21 and projects a comparatively small distance into the
interior -of the valve casing. It is fixedly connected to
the casing side wall 21 by way of a ring 44 of solder and
has its extremity tapered outwards so as to form an annu-
lar seat 45 therearound. The solder ring 44 extends
around, and is bonded to, the portion of the tube 12 that
is -directly outwards of the hole 28, and fits against, and
is ‘bonded to, the portion of the casing side wall 21 that

side wall 21 and is provided on the central portion there- 75 defines said hole 28. An O-ring 46, like the O-ring 43,
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éxiends around, and fits snugly within, the annular seat
45, : o

The tube 13 extends between, and is connected to, the
valve casing 9 and the evaporator 19. One end of the
tube 13 is suitably connected to the end of the evaporator
that is opposite to the end to which the conduit 20 is con-
nected. The other end of the tube 13 extends snugly
through the hole 23 in the casing side wall 21 and projects
a comparatively small distance into the interior of the
valve casing. It is fixedly connected to the casing side
wall 21 by way of a ring 47 of solder and has the ex-
tremity thereof tapered outwards so as to form an annu-
lar seat 48 therearound. The solder ring 47 extends
around, and is bonded to, the portion of the tube 13 that
is directly outwards of the hole 29, and fits against, and
is bonded to, the portion of the casing side wall 21 that
defines said hole 29. An O-ring 49, like the O-rings 43
and 46, surrounds, and fits snugly within, the annular
seat 48.

The pori-forming plate 14 is disposed within, and ex-
tends lengthwise of, the lower portion of the interior of
the valve casing 9 and is preferably formed of tool steel.
1t is disposed a small distance inwards of the holes 27, 28
and 29 in the casing side wall 21 and has formed therein
a second port 58, a third port 51 and a fourth port 52.
These three ports are arranged in a rectilinear vertically
extending series and are circular. The second port 50
is in registry and communication with the adjacent end
of the tube i1 and is surrounded by an outwardly facing
annular recess 53 in which the O-ring 43 fits snugly.
The third port 51 is located a small distance beneath the
second port 59. It is in registry and communication
with the adjacent end of the tube 12 and is surrounded
by an outwardly facing annular recess 54 in which the
O-ring 46 fits snugly. The fourth port 52 is formed in
the lower end of the plate 14 and is positioned or located
a small distance beneath the third port 51. It is in regis-
try and communication with the adjacent end of the tube
13 and is surrounded by a rearwardly facing annular re-
cess 55 in which the O-ring 49 fits snugly. The three
outwardly facing annular recesses 53, 54 and 55 are
formed in the outer side surface of the plate 14, i. e., the
side surface that faces towards the holes 27, 28 and 29,
The three O-rings 43, 46 and 49 form fluid tight con-
nections or joints between the second, third and fourth
ports and the adjacent ends of their respective or asso-
ciated tubes. The inner side surface of the port-forming
plate 14 is flat and lapped. In assembling the valve, the
plate 14 is inserted lengthwise into the lower end por-
tion of the interior of the valve casing 9 and is then
shifted laterally or outwards in order to bring the three
O-rings 43, 46 and 49 into seated relation with their re-
spective outwardly facing annular recesses 53, 54 and
55. When the O-rings are properly seated into such
recesses, the port-forming plate 14 is held against length-
wise and lateral displacement relatively to the valve cas-
ing and the second, third and fourth ports are in fluid
tight relation with the adjacent ends of their respective or
associated tubes. If it is desired to remove the port-
forming plate 14 for cleaning or inspection purposes, it is
only necessary to remove the end wall 22 from the lower
end of the casing side wall 21 and then shift the plate
laterally away from the adjacent ends of the tubes 11, 12
and 13. Such shift on the part of the plate releases the
plate from the adjacent ends of said three tubes and
hence permits it to be withdrawn from the valve interior
by moving it downwards through the lower end of the
casing side wall 21.

The valve member 15 of the reverse cycle valve is
block-like so far as configuration or shape is concerned,
It is square in cross section and is disposed in, and ex-
tends lengthwise, of, the lower portion of the interior of
the valve casing 9. The length of the valve member 15
is approximately two-thirds of the length of the port-
forming plate 14. One of the side surfaces of the valve
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member is flat and lapped and fits slidably’ against the
lapped inner side surface of the plate 14. The valve
member 15 is provided in its lapped side surface with a
comparatively wide longitudinally extending groove 56
and is slidable vertically back and forth between a down
position as shown in Figure 1 and an up position as
shown in Figure 3. When the valve member is in its
down position, it exposes the second port 50 and by way
of the groove 58 cross connects or establishes communi-
cation between the fourth port 52 and the second port 51,
and when the valve member is in its up position it ex-
poses the fourth port 52 and by way of said groove 56
cross connects or establishes communication between the
second port 5§ and the third port 51. When the valve
is in its aforementioned down position, the refrigerant
that is compressed by the compressor 17 flows first
through the tube 10, then into the lower portion of the
valve casing interior 9 via holes 26 in the casing side wall
21, then through the exposed second port 50, then through
the tube 11, then through the condenser 18, then through
the conduit 20, then through the evaporator 19, then
through the tube 20, then through the fourth port 52,
then through the longitudinal groove 56 in the lapped
side surface of the valve member, then through the third
port 51 and finally back to the compressor by way of the
tube 12. When the valve member 15 is in its up posi-
tion as shown in Figure 3, the refrigerant that is com-
pressed by the compressor flows first through the tube 10,
then through the lower portion of the valve casing 9,
then through the fourth port 52, then through the tube
13, then through the evaporator 19, then through the con-
duit 29, then through the condenser 18, then through the
tube 11, then through the second port 50, then through
the groove 56, then through the third port 51, and finally
back 1o the compressor by way of the tube 12. In con-
nection with such flow of the refrigerant defrosting of
the evaporator 1% occurs. The upper end of the valve
member 15 is provided with a horizontally elongated
inverted T-shaped notch 57 which comprises a vertically
extending upper part 58 and a horizontally extending
lower part 59 and has the end thereof that is nearer the
lapped side surface of the valve member 15 closed by a
vertically extending wall 60. The other end of the notch
is open and extends through the side wall of the valve
member that is in opposed relation with the aforesaid
lapped side surface of the valve member.

The piston 16 of the reverse cycle valve is mounted for
vertical sliding movement in the upper end portion of the
side wall 21 of the valve casing 9 and serves as a medium
for sliding the valve member 15 back and forth between
its down and up positions. It consists of a circular bot-
tom wall 61 and an upwardly extending cylindrical side
wall 62 and is cperatively connected to the valve member
by a centrally disposed depending rod 63. The cylindri-
cal side wall 62 of the piston fits slidably within the upper
end portion of the casing side wall 21 and embodies in
its outer periphery annular grooves 64 in which -are
mounted piston rings 65. The upper end of the rod 62
is suitably connected in a fixed manner to the central por-
tion of the circular bottom wall 61 of the piston. The
lower end of the rod 63 extends through the. narrow
upper part 58 of the inverted T-shaped noich 57 in the
upper end of the valve member 15 and is provided with
an integral enlarged head 66 which fits within the wide
lower part 59 of the notch 57 and coacts therewith to
form a connection whereby the valve member is nor-
mally in interlocked relation with the lower end of the
piston rod but is capable of being disconnected from
said Jower end of the rod by shifting it laterally relatively
thereto. The enlarged head 66 on the lower end of the
piston rod 63 is provided at one side thereof with a flat
67 which when the head is in its normal position within
the wide lower part 59 of the inverted T-shaped notch
§7 abuts against the inner surface of the vertically ex-
tending wall 60. When the valve member and the piston.
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are removed from the valve casing 9, the valve member
may ‘be removed from the lower end of the ‘piston rod
63 mercly by sliding it laterally in the direction of the
wall ‘68 until the head 66 is fully removed from the wide
lower part 59 of the inverted T-shaped notch 87. Con-
nection of the valve member 1§ to the lower end of the
piston rod €3 is effected by positioning the valve mem-
ber so that the open end of the inverted T-shaped notch
57 is in alignment with the lower end of the rod and then
shifting the valve member laterally in order to effect
disposition of the head 66 in the wide lower part 89 of
the notch. A spiral compression spring 68 serves when
the upper portion of the interier of the valve casing 9
is vented to atmosphere to slide the piston 16 down-
wards and thus effect movement of the valve member
15 into its afcrementioned down position. Such spring
is located in the upper portion of the interior of the valve
casing and has its upper end disposed in a downwardly
facing socket 69 in the lug-like part 33 on the central
portion of the upper end wall 23. The lower end of the
spring 68 fits within the cylindrical side wall 62 of the
piston and abuts against the circular bottom wall 61.
The piston 16 is slid upwards by creating a vacuum in
the upper portion of the casing imterior. It is contem-
plated that when it is desired to slide the piston upwards
the valve in the aforementioned valve-equipped suction
source will be opened. Upon cpening of such valve air
is evacuated from the upper portion of the casing in-
terior via the coupling 37 and results in the piston sliding
upwards against the force of the compression spring 63.
In connection with upward sliding movement of the pis-
ton, the valve member 15 is caused to slide into its up
position.

In addition to the parts heretofore described, the re-
verse cycle valve comprises a leaf spring 76 for urging
the block-like valve member 15 into firm sliding engage-
ment with the port-forming plate 14. Such spring is dis-
posed adjacent to the portion of the casing side wall 21
that is between the holes 28. The central portion of the
leaf spring is bowed away from said porticn of the side
wall and bears against, and engages slidably, the side sur-
faces of the valve member 15 that is opposite to the
lapped side surface. The ends of the leaf spring 76 are
arranged so that they extend cutwards and are in parallel
relation. They fit within the ends of the branches 39 at
the discharge end of the tube 10 and coact therewith to
hold the leaf spring as a whole against longitudinal dis-
placement with respect to the casing side wall 21. Be-
cause of the action of the bowed central portion of the
leaf spring 70 the vailve member 15 is urged against the
port-forming plate 14 with spring pressure. The afore-
mentioned leaf spring may be removed from its operative
position after removal of the valve member 15 and the
piston 16 from the valve casing 9.

The herein described reverse cycle valve is essentially
simple in design and due to the pariicular arrangement
and construction of its parts not only effectively and effi-
ciently fulfills its intended purpose but also is capable of
being assembled and dismantled with facility.

Whereas the reverse cycle valve has been specifically
described as forming a part of a conventional mechanical
refrigeration system, it is to be undersiood that it has
numerous other capabilities of use. It is alsc to be under-
stood that the invention is not to be restricted to the de-
tails set forth since such details may be changed or modi-
fied within the scope of the appended claims without de-
parting from the spirit and scope of the invention.

Having thus described the inventicn what I claim as
new and desire to secure by Letters Patent is:

. A reverse cycle valve comprising a metallic. casing
provxded between its interior and exterior with an mlet
opening for fluid under pressure and having in a portion
of one wall thereof a rectilinear series of three spaced
apart circular holes, an elongated separately formed
plate disposed in the casing interior, positioned in
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parallel relation with, and a small distance inwards from,
said portion of the one wall of the casing, embodying
between its inner and outer side surfaces a longitudinally
extending series of three spaced apart circular ports in
opposed  relation with said holes respectively, and hav-
ing in its outer stde surface and around and communicat-
ing with the ports outwardly facing annular recesses,
three separate spaced apart thin-walled metallic tubes
disposed for the most port externally of the casing, ex-
tending snugly through said three holes respectively, hav-
ing the portions thereof that exiend through said holes
soldered in a fixed and fluid-tight manner to the hole-
defining parts of said portion of the one wall of the
casing, and having the inner ends thereof positioned in
registering. and commmunicating relation with the three
poris respectively and shaped or bent to form tapered
annular seats therearound, single O-rings mounted in
said. seats respectively, fitting snugly in said recesses,
and forming removable fluid tight connections between
the plate and the inner ends of the fixed tubes whereby
the plate may be disconnected from the said inner ends
of the tubes by shifting it laterally and inwardly relative-
ly thereto, an elongated block-like valve member dis-
posed in the casing interior, positioned directly inwards
and lengthwise of the plate, having one side surface
thereof in sliding engagement with the inner side surface
of said plate, movable lengthwise back and forth between
a first position wherein it exposes one of the end ports
and covers the intermediate port and the other end port
and a second position wherein it exposes said other end
port and covers the intermediate port and the one end
port, and provided in its said one side surface with a
single longitudinal groove for cross connecting the in-
termediate port and said other end port when the valve
member is in its first position and for cross connecting
the intermediate port and said one end port when the
valve member is in its second position, and means for
moving the valve member back and forth between its
first -and second positions.

2. A reverse cycle valve comprising a casing consist-
ing of an elongated vertically extending cylindrical side
wall and removable end walls, provided in a portion of the
lower end of the side wall with an inner opening for fluid
under pressure, and having in another portion of said
lower end of the side wall a rectilinear longitudinally
extending series of three equi-distantly spaced holes, an
elongated vertically extending separately formed plate
disposed in the casing interior, positioned in parallel
relation with, and a small distance inwards from, said
another portion of said lower end of the casing side
wall, and embodying between its inner and outer side
surfaces a longitudinally extending series of three equi-
distantly spaced ports in opposed relation with said
holes respectively, three separate spaced apart thin-
walled tubes disposed for the most part externally of the
casing, extending snugly through said three holes respec-
tively, and having the portions thereof that extend through
said holes connected in a fixed and fluid-tight manner to
the hole-defining parts of said another portion of the
lower end of the casing side wall, and having the inner
ends thereof in registering and communicating relation
with the three ports respectively and comnected by re-
movable fluid tight connections of such character that
said plate may be disconnected from the inner ends of
the tubes by merely shifting it laterally and inwardly rela-
tively thereto, an clongated vertically extending block-
like valve member disposed in the casing interior, posi-
tioned directly inwards and lengthwise of the plate, hav-
ing ome side surface thereof in sliding engagement with
the inner side surface of said plate, movable length-
wise back and forth between a first position wherein it
exposes one of the end ports and covers the intermediate
port and the other end port and a second position where-
in it exposes said other end port and covers the inter-
mediate port and the one end port, provided in its said
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one side surface with a single longitudinal groove for
cross connecting the intermediate port and said other
end port when the valve member is in its first position
and for cross connecting the intermediate port and said
one end port when the valve member is in its second posi-
tion, and having formed in the upper end thereof a
horizontally elongated inverted T-shaped notch which
conmsists of a vertically extending upper part and a
horizontally extending lower part and has the upper end
of its upper part extending through the top surface of the
valve member, and means adapted to move the valve
member back and forth between its first and second posi-
tions and embodying a piston mounted slidably in the
upper end of the casing side wall and a vertically extend-
ing rod positioned for the most part beneath the piston
having its upper end connected fixedly to the piston and
its lower end extending through the vertically extending
upper part of the notch and provided at its bottom ex-
tremity with an enlarged head that fits within, and is
the same in height as, the horizontally extending lower
part of the notch, said inverted T-shaped notch having
one side thereof intersecting and opening through one
side of the valve member in order that when the piston,
rod and valve member are removed from the casing the
valve member may be disconnected from the rod by shift-
ing it laterally relatively thereto.

3. A reverse cycle valve according to claim 2 and
in which the other side of the inverted T-shaped notch
is closed by an integral part of the valve member and the
enlarged head on the bottom extremity of the lower end
of the rod embodies a flat which is normally in abutment
with said integral part of the valve member and coacts
with the latter to prevent the piston and valve member
- from turning one relatively to the other.

4. A reverse cycle valve comprising a casing consist-
ing of an elongated cylindrical side wall and removable
end walls, provided in a longitudinally extending portion
of the side wall with two spaced apart inlet openings for
fluid under pressure, and having in the portion of the
side wall that is directly diametrically opposite to the
first mentioned portion of the casing side wall a rectilinear
longitudinally extending series of three equidistantly
spaced holes, an elongated separately formed plate dis-
posed in the casing interior, positioned in parallel rela-
tion with, and a small distance inwards from, the second
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mentioned portion of the casing side wall, and embody-
ing between its inner and outer side surfaces a longitudi-
nally extending series of three equidistantly spaced ports
in opposed relation with said holes respectively, three
separate spaced apart tubes extending snugly through,
and fixedly connected to, said three holes respectively
and having the inner ends thereof in registering and com-
municating relation with the three ports respectively and
connected by removable fluid tight connections to the
plate, an elongated block-like valve member disposed in
the casing interior, positioned directly inwards and length-
wise of the plate, having one side surface thereof in
sliding engagement with the inner side surface of said
plate, movable lengthwise back and forth between a first
position wherein it exposes one of the end ports and
covers the intermediate port and the other end port and
a second position wherein it exposes said other end
port and covers the intermediate port and the one end
port, and provided in its said one side surface with a
longitudinal groove for cross connecting the intermedijate
port ‘and said other end port when the valve member
is in its first position and for cross connecting the inter-
mediate port and said one end port when the valve mem-
ber is in its second position, means adapted to move the
valve member back and forth between its first and second
positions, and a centrally bowed leaf spring operative
yieldingly to urge the valve member against said plate, )
arranged lengthwise of the casing side wall and so that
its central portion is in sliding engagement with the valve
member side surface that is opposite to said one side
surface, and having its ends bent outwards and arranged
so that they extend in substantially parallel relation,
project into and through the aforesaid spaced apart open-
ings and coact with the latter to hold the spring against
longitudinal displacement with respect to the casing side
wall.
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