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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a valve assem-
bly suitable for use in a pressure system involving a pres-
sure actuator, for example, an energy conversion engine,
e.g. an internal combustion engine or a heat engine, e.g.
a diesel engine, a Sterling cycle engine, a Miller cycle
engine, and an Otto cycle engine. More particularly, the
present invention relates to a sliding valve assembly for
use in a pressure system and having an improved sealing
system configured to reduce friction, heat and wear on
the valve and body related sealing components.

2. Description of the Prior Art

[0002] Most modem internal combustion engines uti-
lize a four stroke operating sequence known as the Otto
cycle. The Otto cycle comprises an intake stroke, in which
an intake valve opens and a mixture of air and fuel is
directed into the cylinder of the engine. A compression
stroke then occurs in which the piston compresses the
mixture of fuel and air to increase the pressure in the
cylinder. A spark provided by a spark plug ignites the
mixture just before the piston reaches the top of the cyl-
inder, causing the piston to be forced down in the cylinder
in the power stroke. An exhaust valve then opens in the
exhaust stroke, in which burned gases are forced out of
the cylinder. The four strokes are repeated continuously
during operation of the engine.
[0003] Internal combustion engines operating on the
Otto cycle principal generally utilize spring-loaded pop-
pet valves that selectively open and close the intake and
exhaust ports during each cycle. In most engines, a
crankshaft is coupled to a timing belt or chain, which in
turn is coupled to a camshaft that rotates to open the
intake and exhaust valves during the intake and exhaust
strokes, respectively. A spring associated with each
valve closes the valve during the other cycles.
[0004] There are several drawbacks associated with
the use of such spring-loaded poppet valves. One draw-
back is that the valves protrude into the cylinder during
each cycle, and there is an inherent risk that the piston
may contact an open valve at a high force and cause
substantial engine damage. Additionally, valve timing
events may be limited due to the protrusion of the valve
head into the cylinder.
[0005] Another disadvantage with the use of poppet
valves in conventional internal combustion engines is
that a relatively stiff spring is used to close the valves.
Therefore, a relatively strong force is required to over-
come the resistive force of the spring to open each valve
during each cycle, reducing the efficiency of the engine.
Moreover, due to the stiff resistive force provided by the
springs, valve timing events may be limited. For example,

there generally is a short time period during which both
the intake valve and the exhaust valve are open when
conventional poppet valves and stiff springs are em-
ployed. During this overlap period, unburned hydrocar-
bon molecules may remain in the combustion chamber
for a subsequent cycle, thereby adversely affecting dy-
namic compression and reducing engine efficiency.
[0006] Yet a further disadvantage associated with the
use of conventional poppet valves is that energy is lost
as a result of an obstruction of the orifice, i.e., because
a portion of a poppet valve protrudes through the orifice
and into the cylinder. Moreover, flow into the cylinder
through the intake port is disrupted when it contacts the
head of the poppet valve, i.e., the portion of the valve
that seals the orifice in the closed state. The intake valve
head may cause turbulence and dead air space within
the cylinder, which in turn reduces the efficiency of the
engine. Furthermore, when the head of the exhaust valve
protrudes into the cylinder during the exhaust stroke,
burned gases may not efficiently flow out of the cylinder,
which further reduces combustion capabilities.
[0007] Various sliding valve designs, which may be
used in conjunction with internal combustion engines,
have been developed to overcome several of the draw-
backs associated with conventional poppet valves. One
primary advantage of a sliding valve assembly is the ca-
pability to have a substantially unobstructed flow path.
Specifically, because a conventional poppet valve is not
employed, and therefore does not obstruct the flow path
through an intake or exhaust port, a sliding valve has the
potential to significantly increase airflow capability into a
cylinder. Moreover, since the stiff springs used in con-
junction with conventional poppet valves may be omitted,
sliding valve assemblies may achieve reduced mechan-
ical loads.
[0008] Some sliding valve assemblies have rotating
discs, cylinders, sleeves and other spheroidal rotating
mechanisms. Such previously known sliding valves may
be timed such that their apertures overlap with the cylin-
der during the intake and exhaust strokes. However, due
to their continuous seal contact, these known sliding
valves may experience high temperatures and extreme
friction, resulting in high rates of wear imposed on the
valve and any related sealing mechanisms.
[0009] Moreover, such sliding valve assemblies gen-
erally have fixed aperture sizes, i.e., the size of the ap-
erture in registration with the cylinder may not be varied
as the valve is translated or displaced i.e. moved back
and forth in a plane as opposed to rotation. Accordingly,
the fuel consumption and emissions may be increased
by providing a relatively large port aperture, resulting in
low gas velocities, which adversely affect engine per-
formance at low engine speeds, particularly during idling
conditions.
[0010] Examples of sliding valve assemblies are dis-
cussed in FR 431248 and GB 246287 and in U.S Patent
Nos. 4,201,174; 1,922,678; 5,003,936; 1,722,873;
2,074,487; and 5,694,890.
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[0011] Another drawback associated with some of the
sliding valve systems of the prior art is the complexity of
the sealing system employing a significant number of
seals. It would be desirable to provide an effective sealing
system for a sliding valve system that employs signifi-
cantly fewer components.
[0012] There is a need therefore to provide a sliding
valve assembly that is configured to be easily incorpo-
rated into a pressure system, for example, energy con-
version engines, e.g. internal combustion engines.
[0013] There is a still further need to provide a sliding
valve assembly that is configured to reduce friction, heat
and wear on the valve body and related sealing compo-
nents.
[0014] There is yet a further need to provide a sliding
valve assembly having an improved sealing system con-
figured to effectively seal the valve and/or the combustion
chambers of the piston cylinder assemblies associated
with energy conversion engines or having an improved
sealing system configured to effectively seal the valve
and/or the pressure chambers associated with pressure
systems.

SUMMARY OF THE INVENTION

[0015] The present invention has met these needs.
The present invention provides a sliding valve assembly
for introducing and/or exhausting a fluid medium relative
to a combustion chamber or cylinder containing a recip-
rocating piston for an energy conversion engine, for ex-
ample, an internal combustion engine. The sliding valve
assembly includes: a valve housing having a first fluid
conducting passage and a second fluid conducting pas-
sage separated by a valve cavity; a valve body contained
in the valve cavity of the valve housing and having a fluid
conducting port adjacent to a fluid impervious surface;
an actuator for translating movements of the valve body
within the valve cavity of the valve housing into a fluid
conducting position wherein the fluid conducting port of
the valve body allows a fluid conducting relationship be-
tween the first fluid conducting passage and the second
fluid conducting passage of the valve housing and into a
fluid blocking position where the fluid impervious surface
of the valve body obstructs a fluid conducting relation
between the first fluid conducting passage and the sec-
ond fluid conducting passage of the valve housing; co-
operating surfaces on the valve body and the valve hous-
ing for constraining the valve body during the translating
movements of the valve body within the valve cavity of
the valve housing between the fluid conducting position
and the fluid blocking position of the valve body; and a
sealing system including a first sealing assembly located
within the fluid impervious surface of the valve body for
forming a sealing relationship between the valve body
and the valve housing, said first sealing assembly in com-
munication with the pressure in the system and adapted
to receive the pressure in the system thereby increasing
the effectiveness of the first sealing assembly. The seal-

ing system also includes a second sealing assembly lo-
cated within the valve housing for forming a second seal-
ing relationship between the valve housing and the valve
body.
[0016] The first sealing assembly and the second seal-
ing assembly include a primary seal ring, a secondary
seal ring surrounding the periphery of the primary seal
ring, and a resilient member, e.g. tension spring arranged
to apply a resilient force between the primary seal ring
and its respective sealing surface for loading the primary
seal ring against its respective sealing surface. With re-
gard to the first sealing assembly, the sealing surface
may include a wall of the seal cavity of the valve body;
whereas with regard to the second sealing assembly, the
sealing surface may include a wall of the seal cavity of
the valve housing.
[0017] The first sealing assembly and the second seal-
ing assembly and its primary seal ring may have one of
many shapes, e.g. cylindrical or non-cylindrical, for ex-
ample, obloid and D-shape, and the secondary seal ring
is freely moveable relative to the primary seal ring within
its respective seal cavity.
[0018] The valve housing also includes a cap mounted
within an annular member of the upper valve housing.
This cap may include a plurality of parallel ports or chan-
nels, each forming a passage for the fluid medium and/or
pressure in the system for delivering pressure to at least
the second sealing assembly located within the valve
housing for increasing its sealing effectiveness against
the sealing surface of the valve housing. This arrange-
ment of the ports or channels for directing high pressure
in a combustion chamber of a cylinder to the sealing as-
sembly acts to enhance the sealing effect of this second
sealing assembly. Absent these ports, the pressure with-
in the system travels within the seal cavity containing the
first and/or second sealing assembly to force or pressure
the primary seal ring and the secondary seal ring of the
first and/or second sealing assembly against one or more
sealing surfaces of the seal cavity containing the first
and/or second sealing assembly to force or further pres-
sure the primary seal ring and the secondary seal ring of
the first and/or second sealing assembly against one or
more sealing surfaces of the valve body or the valve
housing.
[0019] The cooperating surfaces may include one or
more cams and cam followers responsive to the valve
body actuator. These cooperating surfaces of the cams
and cam followers may act to constrain the valve body
during its translating movements within the valve housing
for opening and closing the valve assembly. The cams
may include surfaces located in housings on either side
of the valve body or in the valve body itself, with the fol-
lowers attached to the lateral sides of the valve body for
engagement with the cam surfaces. The cam surfaces
may be straight or they may have an inclined portion. If
the cam surfaces have an inclined portion, the followers
will be raised thereby raising the valve body away from
the valve housing during the translational movement of
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the valve body thereby effectively separating the valve
body from the valve housing and thus moving at least
the first sealing assembly away from the lower portion of
the valve housing.
[0020] A further embodiment includes a front cam fol-
lower and a rear cam follower mounted along the width
of the valve body wherein these cam followers cooperate
with cam surfaces of the valve housing for reducing the
friction between the contact and/or sealing surfaces of
the sealing system of the sliding valve assembly.
[0021] Advantageously, because the valve body is
forced away from the sealing surface of the valve housing
by the linear cam and cam followers during the transla-
tional movement or oscillations of the valve body relative
to the valve housing by the actuator, the friction, heat and
wear on the valve, the valve body and related sealing
components may be substantially reduced compared to
conventional sliding valves.
[0022] The valve body is disposed substantially within
the valve cavity or bore of the valve housing. The valve
body is configured to translate or oscillate within the valve
housing via a cam and actuator system according to the
timing of the rotation of the camshaft and crankshaft,
thereby selectively enabling or preventing fluid commu-
nication between the passageway of the valve body and
a cylinder of an internal combustion engine. Specifically,
translational movement of the valve body in a first direc-
tion enables fluid communication, while translational
movement of the valve body in an opposing direction
prevents fluid communication with the cylinder. In this
latter or closed position of the valve assembly, the pres-
sure in the system, e.g. cylinder pressure and the resilient
member, e.g. spring of the sealing assembly or sealing
assemblies provide an effective seal for the pressure sys-
tem.
[0023] Any number of types of actuators may be used
for the translational movement of the valve body. For
example, camshafts, solenoids, rocker arms, chains,
gears, belts, and hydraulic, pneumatic, electric actuators,
and/or other means may be employed to cause transla-
tional movement of the valve body. Thus, the present
invention further allows considerable flexibility with re-
spect to the different types of actuators that may be em-
ployed, particularly compared to prior art sliding valve
assemblies that rely solely on conventional mechanisms
to provide the translational movement of the valve. Such
design flexibility provides various advantages in addition
to the translational movement of the valve body, for ex-
ample, the attainment of variable aperture sizes and tim-
ing events, as generally described herein below.
[0024] If used in a conventional internal combustion
engine, a first sliding valve assembly of the present in-
vention would be employed as an intake valve, and a
second sliding valve assembly of the invention would be
employed as an exhaust valve.
[0025] The valve assembly of the invention may also
be used effectively in any number of pressure systems.
The valve assembly may be any one of a number of valve

assemblies, for example, a sliding valve assembly, a ro-
tating valve assembly, a semi-rotating valve assembly,
or an oscillating valve assembly.
[0026] It is therefore, an object of the present invention
to provide a valve assembly with an improved sealing
system for use in a pressure system, such as an energy
conversion engine or heat engine, for example, in internal
combustion engines.
[0027] It is a further object of the present invention to
provide a valve assembly such as a sliding valve assem-
bly having an improved sealing system that is configured
to reduce friction, heat and wear on the valve and body
related sealing components.
[0028] It is still a further object of the present invention
to provide a valve assembly such as a sliding valve as-
sembly having an improved sealing system such that as
the system pressure increases, the pressure causes the
seal to be compressed against a sealing surface thereby
increasing the effectiveness of the sealing system.
[0029] It is yet a further object of the present invention
to provide a valve assembly such as a sliding valve as-
sembly that may be actuated using any number of means
thereby affording more design flexibility.
[0030] These and other advantages and objects of the
present invention will be better appreciated and under-
stood when read in light of the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

FIG. 1A is a perspective, partially cut-away view of
a sliding valve assembly according to the present
invention used as an intake valve and an exhaust
valve during an intake stroke of a standard internal
combustion engine.

FIG. 1B is a perspective, partially cut-away view of
the sliding valve assembly according to the present
invention used as an intake valve and an exhaust
valve during a compression or power stroke of a
standard combustion engine.

FIG. 1C is a perspective, partially cut-away view of
the sliding valve assembly according to the present
invention used as an intake and exhaust valve during
an exhaust stroke of a standard internal combustion.

FIG. 2 is an exploded perspective view of the sliding
valve assembly of the present invention.

FIG. 3 is a schematic, cross-sectional, enlarged view
illustrating the path of pressurized gas as it enters a
seal cavity containing a sealing assembly in a valve
body of the sliding valve assembly of the present
invention relative to a compression cylinder.

FIG. 4 is a perspective view of a standard internal
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combustion engine wherein a cylinder head is inte-
grated into an engine block and incorporating the
sliding valve assembly of the present invention as
an intake valve and an exhaust valve.

FIG. 5 is an elevational sectional view of a design
for an internal combustion engine which may incor-
porate one or more sliding valve assemblies of the
present invention.

FIG. 6A is a perspective, partially cut-away view of
the sliding valve assembly according to the present
invention used as an intake valve and an exhaust
valve during an intake stroke of the internal combus-
tion engine of FIG. 5.

FIG. 6B is a perspective, partially cut-away view of
the sliding valve assembly according to the present
invention used as an intake valve and an exhaust
valve during an exhaust stroke of the internal com-
bustion engine of FIG. 5.

FIG. 7 is a perspective view of a further embodiment
of a sliding valve assembly according to the teach-
ings of the present invention.

FIG. 8 is a bottom elevational view of the sliding valve
assembly of FIG. 7.

FIG. 9 is a side elevational view of the sliding valve
assembly of FIG.7.

DETAILED DESCRIPTION OF THE INVENTION

[0032] The valve assembly including an improved
sealing system of the present invention may be a sliding
valve assembly, a rotary valve assembly, a semi-rotary
valve assembly or an oscillatory valve assembly for use
in a pressure system which may or may not include a
pressure actuator, for example, an energy conversion
engine, e.g. an internal combustion engine or a heat en-
gine, for example, a diesel engine, a Sterling cycle en-
gine, a Miller cycle engine, and an Otto cycle engine.
[0033] Referring to FIGS. 1A, 1B, 1C and 2, the sliding
valve assembly 30, 130 of the present invention may be
used as an intake valve and/or an exhaust valve in a
standard internal combustion engine. In a preferred em-
bodiment, the configurations of the intake valve and the
exhaust valve are substantially identical. Accordingly, in
FIGS. 1A - 1C, an intake valve of the present invention
will be referred to generally as an intake valve 30 while
an exhaust valve will be referred to generally as an ex-
haust valve 130, although each valve preferably is pro-
vided in accordance with the sliding valve assembly 30
of FIG. 2. In FIGS. 1A through 1C, the intake valve 30
and the exhaust valve 130 are broken away for clarity
purposes so as to more clearly see the location of the
sealing system within the sliding valve assembly of the

invention.
[0034] In FIGS. 1A - 1C, a standard internal combus-
tion engine 31 comprises a cylinder 33, a combustion
chamber 35 and a piston 37, which is coupled to a crank-
shaft via a connecting rod (not shown) in a manner known
to those skilled in the art. Intake valve 30 and exhaust
valve 130 may be provided as separate modular compo-
nents that are disposed atop cylinder head 43 or within
the head 43 or, alternatively, intake valve 30 and exhaust
valve 130 may be formed as single units within cylinder
head 43, as illustrated in FIG. 4. The valve assemblies
30 and 130, because of their compact nature, may be
combined with the engine block 43, thus eliminating the
need for a separable cylinder head. A single-piece
head/block arrangement has several advantages. For
example, the head bolts may be eliminated or the number
of head bolts may be reduced. The engine block may be
of a stronger and sturdier construction. The head gaskets
and attaching hardware may be eliminated, thus allowing
easy access for maintenance, i.e. service, and access,
and, thus reduced manufacturing and maintenance
costs.
[0035] FIG. 2 shows one sliding valve assembly of the
present invention for use in an internal combustions en-
gine wherein as stated herein above the sliding valve
assembly 30, 130 may be used as an intake valve 30
and an exhaust valve 130. Therefore, two sliding valve
assemblies of the invention will be provided relative to
cylinder 33. Sliding valve assembly 30, 130 includes a
valve housing which is comprised of an upper valve hous-
ing 45 and a lower valve housing 47; a valve body 49
which is housed in the valve housing; and a sealing sys-
tem including a sealing assembly 51 which includes a
primary seal ring 53, a secondary seal ring 55 and a re-
silient member or spring 57 and a sealing assembly 59
which includes a primary seal ring 59a, a secondary seal
ring 59b, and a resilient member or spring 59c. As shown
in FIG. 2, the lower valve housing 47 is a single plate
extending over the combustion chamber 35 of cylinder
33. Also, as shown in FIG. 2, the upper valve housing 45
for each sliding valve assembly 30, 130 is about half the
length of the lower valve housing plate 47. The upper
valve housing 45 is fixedly connected to the lower valve
housing plate 47 through suitable means such as weld-
ing. The lower valve housing plate 47 and the cylinder
33 are connected together by fasteners (not shown) such
as screws received in apertures 47a in the lower valve
housing plate 47 and apertures 33a of cylinder 33.
[0036] Still referring to Figure 2 sliding valve assembly
30, 130 further includes a valve actuating rod 61; linear
cams 63, 65 and roller bearings or cam followers 67, 69,
71 and 73 mounted to the lateral sides 49a and 49b of
valve body 49. Linear cam 63 has cooperating cam sur-
faces 63a and 63b which are engaged by cam followers
67, 69 respectively, and linear cam 65 has cooperating
cam surfaces 65a and 65b which are engaged by cam
followers 71 and 73. Cam followers 67, 69, 71 and 73
travel on cam surfaces 63a, 63b, 65a and 65b when valve
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body 49 is translated or oscillated within the valve hous-
ing via actuation of actuator rod 61. Actuator rod 61 is
received in aperture 49c of valve body 49 wherein it is
retained via retaining pin 74. It is to be appreciated that
the arrangement of the valve actuating rod 61 within ap-
erture 49c via retaining pin 74 is such that actuating rod
61 is permitted to freely move or toggle relative to valve
body 49 during movement of the valve body 49 within
the valve housing. This toggle feature becomes particu-
larly important when linear cams 63 and 65 and followers
67, 69, 71 and 73 are used, and particularly if the cam
surfaces 63a, 63b, 65a and 65b of cams 63, 65 are in-
clined.
[0037] As further shown in FIG. 2, valve body 49 has
an opening or fluid conducting port 75, the upper valve
housing 45 has an opening or a first fluid conducting pas-
sage 79, and the lower valve housing plate 47 has an
opening or a second fluid conducting passage 77. The
upper valve housing 45 has an annular member 45a
which receives a cap 45b defining the first fluid conduct-
ing passage 79. The upper valve housing 45 also in-
cludes two channels 45c and 45d which receive cams
63, 65 respectively when valve body 49 is assembled
within the upper valve housing 45.
[0038] As best shown in FIGS. 1A, 1B and 1C pertain-
ing to a standard internal combustion engine, cap 45b is
mounted within the annular member 45a of the upper
valve housing 45 and forms a seal cavity 45e for retaining
the sealing assembly 51, the latter of which is shown best
in FIG. 2. As also shown in FIGS. 1A, 1B and 1C, the
valve body 49 has a lower fluid impervious surface 49d
that is adjacent to or juxtaposed relative to the fluid con-
ducting port 75 of the valve body 49. The valve body 49
further includes a seal cavity 49e for retaining the sealing
assembly 59, the latter of which is shown best in FIG. 2.
[0039] When the lower valve housing plate 47, the up-
per valve housing 45 and the valve body 49 are assem-
bled as shown in FIGS. 1A, 1B and 1C, the fluid conduct-
ing port 75 of the valve body 49, the first fluid conducting
passage 79 of upper valve housing 45 and the second
fluid conducting passage 77 of the lower valve housing
plate 47 cooperate to open the sliding valve assembly
30 when the fluid conducting port 75 of the valve body
49 is aligned with the passages 79 and 77. This alignment
of port 75 with passages 77 and 79 of the sliding valve
assembly 30 is referred to as being the fluid conducting
position or the opened position of the sliding valve as-
sembly 30.
[0040] Conversely, when the fluid conducting port 75
of the valve body 49 is not in alignment with the first con-
ducting passage 79 and the second conducting passage
77, respectively of the upper valve housing 45 and the
lower valve housing plate 47, the sliding valve assembly
30 is in a blocked or closed position. This blocked or
closed position of the sliding valve assembly 30 is re-
ferred to herein as being the fluid blocking position or the
closed position of the sliding valve assembly 30. Addi-
tionally, when the upper valve housing 45, the lower valve

housing plate 47 and the valve body 49 are assembled
as shown in FIGS. 1A, 1B, and 1C, the sealing assembly
51 is received in a recessed portion or seal cavity 45e of
the upper valve housing 45 and the sealing assembly 59
is received in a recessed portion or seal cavity 49e in the
lower fluid impervious surface 49d of the valve body 49,
as discussed herein above.
[0041] For the standard internal combustion engine of
FIG. 1A, the intake valve 30 is illustrated as being in a
fluid conducting position or in its intake stroke position
wherein the intake valve 30 opens and a mixture of air
and fuel is directed into cylinder 33 to force the piston 37
downwardly as indicated by the arrow. For this intake
stroke of sliding valve assembly 30, the exhaust valve
130 is in its fluid blocking position or closed position
wherein the valve body 49 totally blocks the fluid con-
ducting passage 79 of the upper valve housing 45 and
the fluid conducting passage 77 of the lower valve hous-
ing plate 47. In this instance and with respect to both the
intake valve 30 and the exhaust valve 130, the sealing
assembly 59 in the seal cavity 49e of the valve body 49
becomes the primary seal and the sealing assembly 51
in the upper valve housing 45 becomes the secondary
seal, which is commonly referred to as an "apron seal".
Also in this instance as shown in FIG. 3, as the pressure
in the combustion chamber 35 increases, the pressurized
air or gas is caused to flow into the seal cavity 49e of the
valve body 49 as shown by the arrows and to act against
sealing assembly 59, particularly against the second
sealing ring 59b to force the sealing assembly 59 against
a wall surface of the seal cavity 49e to increase the ef-
fectiveness of the sealing assembly 59 for both valve
sliding assemblies 30 and 130. As is also apparent, the
mixture of air and fuel is directed into the combustion
chamber 35 upon the intake stroke of the sliding valve
assembly 30 and is prevented from seeping out of the
exhaust valve assembly 130 in view of its respective seal-
ing assemblies 51 and 59 and particularly due to the add-
ed performance of the sealing assembly 59 within valve
body 49 and the pressure acting upon the sealing as-
sembly 59 as illustrated in FIG. 3.
[0042] It is to be further appreciated that with reference
to FIG. 3, the sealing assembly 59 is constructed similarly
to that disclosed herein above with reference to FIGS.
1A through 2. That is, the sealing assembly 59 of FIG. 3
includes a primary seal ring 59a, a secondary seal ring
59b positioned around the periphery of the primary seal
ring 59a, and a resilient member 59c. In FIG. 3, the re-
silient member 59c is not shown for clarity purposes so
as to more clearly indicate the path the pressure travels
from chamber 35.
[0043] FIG. 1B shows a compression stroke or power
stroke for a standard internal combustion engine 31. As
illustrated, the intake valve 30 and the exhaust valve 130
are both closed. In this compression stroke, piston 37
compresses the air and fuel to increase the pressure in
cylinder 33. A spark ignites the mixture before piston 37
reaches the top of cylinder 33 causing the piston 37 to
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be forced downwardly in the cylinder 33 in its power
stroke as indicated by the arrow. Here again, sealing as-
sembly 59 of each sliding valve assembly 30 and 130
acts as a primary seal and sealing assembly 51 in the
upper valve housing 45 acts as a secondary seal or
"apron seal". Here again, the pressure in the cylinder 33
travels into the seal cavity 49e as shown in FIG. 3 to force
the sealing assembly 59 against a wall of the seal cavity
49e for enhancing the performance of the sealing assem-
bly 59 for both sliding valve assemblies 30 and 130.
[0044] FIG. 1C shows an exhaust stroke for a standard
internal combustion engine 31. As illustrated, the intake
valve 30 is closed while the exhaust valve 130 is opened.
In this exhaust stroke of piston 37, the burned gases are
forced through the exhaust valve 130 and out of cylinder
33. In this opened position for exhaust valve 130 the fluid
conducting port 75 is aligned with the first fluid conducting
passage 79 of the upper valve housing 45 and with the
second fluid conducting passage 77 of lower valve hous-
ing plate 47. Here again, the pressure in cylinder 33 trav-
els into the seal cavity 49e of valve body 49 as shown in
FIG. 3 to enhance the performance of the sealing assem-
bly 59 of both the intake valve 30 and the exhaust valve
130. For the exhaust valve 130, the enhanced perform-
ance of sealing assembly 59 aids in directing the burned
gases out through the first fluid conducting passage 79
of upper valve housing 45.
[0045] Still referring to FIGS. 1A, 1B and 1C when the
sealing assembly 51 is assembled, the secondary seal
ring 55 is positioned around the periphery of the primary
seal ring 53 which has an external groove (shown in FIG.2
at reference numeral 53a) for receiving the secondary
seal ring 55. As discussed herein above, the sealing as-
sembly 51 is housed in the recessed groove or seal cavity
45e of upper valve housing 45. There is preferably a suf-
ficient clearance provided in the seal cavity 45e to allow
at least the secondary seal ring 55 to move freely within
the seal cavity 45e. The resilient member 57 in the form
of a hoop spring is arranged in the seal cavity 45e to
apply a resilient force between the primary seal ring 53
and the wall of the seal cavity 45e to load the primary
seal ring 53 against the wall of the seal cavity 45e in the
upper valve housing 45. Even though the resilient mem-
ber 57 of the spring assembly 51 is shown as having a
cylindrical shape it is to be appreciated that the resilient
member 57 may have other shapes, for example, a non-
cylindrical shape, for example, an obloid shape, a D-
shape, or variations of a circle shape. It is also to be
appreciated that the primary seal ring 53 and the sec-
ondary seal ring 55 preferably are split rings and that they
may have a shape corresponding to the resilient member
57. It is also to be appreciated that the primary seal ring
53, the secondary seal ring 55 and the resilient member
57 of the sealing assembly 51 may have other shapes,
for example, a non-cylindrical shape, for example, an ob-
loid shape, a D-shape, or variations of a circle shape.
[0046] Still referring to FIGS. 1A, 1B and 1C in assem-
bling the sealing assembly 59, the secondary seal ring

59b is positioned around the periphery of the primary
seal ring 59a which has an external groove (shown in
FIG.2 at reference numeral 59d) for receiving the sec-
ondary seal ring 59b. The sealing assembly 59 is housed
in the recessed groove or seal cavity 49e of the valve
body 49. There is preferably a sufficient clearance pro-
vided in the seal cavity 49e to allow at least the secondary
seal ring 49b to move freely within the seal cavity 49e.
The resilient member 59c in the form of a hoop spring is
arranged in the seal cavity 49e to apply a resilient force
between the primary seal ring 59a and the wall of the
seal cavity 49e to load the primary seal ring 59a against
the wall of the seal cavity 49e in the valve body 49. Even
though the resilient member 59c of the spring assembly
59 is shown as having a cylindrical shape it is to be ap-
preciated that the resilient member 59c may have other
shapes, for example, a non-cylindrical shape, for exam-
ple, an obloid shape, a D-shape, or variations of a circle
shape. It is also to be appreciated that the primary seal
ring 59a and the secondary seal ring 59b preferably are
split rings. It is also to be appreciated that the primary
seal ring 59a and the secondary seal ring 59b may have
other shapes corresponding to the resilient member 59c.
It is also to be appreciated that the primary seal ring 59a,
the secondary seal ring 59b, and the resilient member
59c of the sealing assembly 59 may have other shapes,
for example, a non-cylindrical shape, for example, an ob-
loid shape, a D-shape, or variations of a circle shape.
[0047] FIG. 4 shows an example of the intake valve 30
and the exhaust valve 130 in an internal combustion en-
gine 78 wherein a cylinder head 43 is integrated into an
engine block containing a piston 37. This concept of a
single-piece head block concept has several advantages
such as a decrease in the number of engine parts, for
example, head bolts and/or head gaskets, and therefore,
a stronger engine block and reduced manufacturing
costs. A further advantage would be easy access to the
modular valve mechanisms for their service and/or re-
placement.
[0048] FIG. 5 shows the sliding valve assembly of the
invention as used in an internal combustion engine which
may be similar to that disclosed in U.S. Patent Application
Publication No. 2007/0289562 A1 In FIG. 5, engine 81
has a compression cylinder 82 and an expansion cylinder
83 which communicate with opposite ends of a combus-
tion chamber 84, with reciprocating pistons 85, 86 in the
two cylinders forming compression chambers of variable
volume. The pistons 85, 86 are connected to a crankshaft
87 by connecting rods 88, 89 for movement in concert
between top dead center (TDC) and bottom dead center
(BDC) positions in the cylinders, with each of the pistons
85, 86 making one upstroke and one downstroke during
each revolution of the crankshaft 87. Compression cyl-
inder 82 receives fresh air through an intake conduit 90
and intake valve 91 and communicates with the inlet end
of combustion chamber 84 through an outlet valve 92.
Fuel is injected into the combustion chamber 84 through
a fuel injector 93 or other suitable fuel inlet, where it is
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mixed with the air from the compression cylinder 82. The
mixture burns and expands in the combustion chamber
84, and the expanding gas flows into the expansion cyl-
inder 83 from the outlet end of the combustion chamber
84 through an inlet valve 95. Exhaust gas is discharged
from the expansion cylinder 83 through an outlet valve
or exhaust valve 96 and through exhaust conduit 97.
[0049] Intake valve 91, outlet valve 92, inlet valve 95,
and exhaust valve 96 of FIG. 5, may be sliding valve
assemblies of the invention similar to those discussed
with reference to FIGS. 1A, 1B, 1C and 2. In this instance,
the intake valve 91, the outlet valve 92, and the exhaust
valve 96 preferably will have an upper valve housing 45
similar to that disclosed hereinabove with reference to
FIGS. 1A, 1B, 1C and 2, wherein the cap 45b is config-
ured as shown in these figures and the pressure within
the compression cylinder 82 of FIG. 5 acts primary on
the sealing assembly 51 making this sealing assembly
51 the primary seal and the sealing assembly 59 the sec-
ondary or apron seal. Referring to FIGS. 5, 6A and 6B,
since the expanding gas flows from the combustion
chamber 84 and into the inlet valve 95 of expansion cyl-
inder 83, the upper valve housing 98 (FIGS. 6A and 6B)
of the sliding valve assembly 95 will have a configuration
such as that illustrated in FIGS. 6A and 6B wherein the
expanding gas from the combustion chamber 84 of FIG.
5 acts upon the sealing assembly 51 contained within
the upper valve housing 98 of the intake sliding valve
assembly 95.
[0050] FIG. 6A illustrates, as indicated by the down-
ward pointing arrow, an intake stroke for the expansion
cylinder 83 and the reciprocating piston 86 of engine 81
of FIG. 5 and FIG. 6B illustrates, as indicated by the up-
wardly pointing arrow, an exhaust stroke for the recipro-
cating piston 86 and the expansion cylinder 83 of FIG.
5. In FIG. 6A the sliding valve assembly 95 is opened
wherein the fluid conducting passages 98c and 77 and
the fluid conducting port 75 of valve body 49 are in align-
ment. In FIG. 6A, the sliding valve assembly 96 is closed
wherein the fluid conducting passages 99c and 77 and
the fluid conducting port 75 of valve body 49 are not in
alignment. FIG. 6B illustrates the exhaust stroke for the
reciprocating piston 86 and the expansion cylinder 83 of
FIG. 5, wherein the sliding valve assembly 95 is closed
while the sliding valve assembly 96 is opened.
[0051] Referring particularly to FIGS. 6A and 6B, the
intake sliding valve assembly 95 includes the upper valve
housing 98 having an annular member 98a, a cap 98b
mounted in the annular member 98a and having a first
fluid conducting passage 98c and a seal cavity 98d for
retaining a sealing assembly 51. It is to be appreciated
that the upper valve housing 95 further includes cams
similar to cams 63 and 65 of FIG. 2 and cam followers
67, 69, 71 and 73, wherein cam follower 67 is shown in
FIG. 6A. Additionally, the sliding valve assembly 95 fur-
ther includes a valve body 49 having a sealing assembly
59 and a lower valve housing 47. With regard to the sliding
valve assembly 95, the upper valve housing 98, the seal-

ing assembly 51, the valve body 49, the sealing assembly
59 in the valve body 49, and the valve housing 47 are
constructed similarly to that shown in FIGS. 1A through
2. However, the difference is that cap 98b has at least
six ports or channels 98e, four of which are shown in
FIGS. 6A and 6B. These ports 98e extend parallel to the
first fluid conducting passage 98c of cap 98b. With par-
ticular reference to FIG. 6A, the expanding gas from the
combustion chamber 84 of FIG. 5 will enter ports 98e to
act upon sealing assembly 51 to enhance the perform-
ance of the sealing assembly 51. In this instance, the
sealing assembly 51 becomes the primary seal whereas
the sealing assembly 59 in the valve body 49 becomes
the secondary seal or "apron seal" in the system.
[0052] Referring particularly to FIGS. 6A and 6B, the
exhaust sliding valve assembly 96 of FIG. 5 includes an
upper valve housing 99 having an annular member 99a
and a cap 99b mounted in the annular member 99a, a
first fluid conducting passage 99c in cap 99b, a seal cavity
99d formed within the annular member 99a, and a sealing
assembly 51 retained in the annular member 99a of the
upper valve housing 99. Again, the exhaust sliding valve
assembly 99 with its valve body 49, the sealing assembly
51, and sealing assembly 59 within the valve body 49
are constructed similarly to the sliding valve assemblies
91 and 92 of FIG. 5, which in turn, are constructed sim-
ilarly to the sliding valve assemblies 30 and 130 of FIGS.
1A through 2. That is, the pressure in the expansion cyl-
inder 83 of FIGS. 6A and 6B will act primarily on the
sealing assembly 59 of the exhaust sliding valve assem-
bly 96, thereby making the sealing assembly 59 of the
exhaust sliding valve assembly 96 the primary seal and
the sealing assembly 51 of the exhaust sliding valve as-
sembly 96 the second seal or "apron seal".
[0053] Referring again to FIG. 2, valve assemblies 30,
130 also include cams 63 and 65 that have surfaces that
cooperate with the surfaces of cam followers 67, 69, 71
and 73. These cooperating surfaces are responsive to
the actuating rod 61 which arrangement, in effect, is de-
signed to perform one or more functions. For example,
cams 63 and 65 and cam followers 67, 69, 71 and 73
upon the oscillation of valve body 49 within the valve
housing by actuating rod 61 act to: 1) constrain the valve
body 49 during its translating movements within the valve
housing for opening and closing the valve assembly 30,
130 and 2) release the sealing pressure of the sealing
assembly 59 against the top sealing surface of the lower
valve housing or plate 47 when in a closed or blocking
position of valve assembly 30, 130. The cams 63 and 65
preferably include surfaces located in housings on either
sides 49a and 49b of the valve body 49 with the followers
67, 69, 71 and 73 rotatably attached to the lateral sides
49a, 49b of the valve body for engagement with the cam
surfaces. The cam surfaces may be straight or they may
have an inclined portion. If the cam surfaces have an
inclined portion, then cam followers 67, 69, 71 and 73
will raise the valve body 49 away from the valve housing
during the translational movement of the valve body 49
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thereby effectively separating the valve body 49 from the
valve housing and thus spacing at least the sealing as-
sembly 59 from the lower valve housing 47. The move-
ment of the valve body 49 and the sealing assembly 59
away from the lower valve housing 47 reduces the friction
which otherwise may exist between the two sealing sur-
faces if the sealing assembly 59 still engages the fluid
impervious surface 49a of the valve body 49. The linear
cams 63 and 65 and cam followers 67, 69, 71 and 73 are
designed to ramp the valve body 49 with its sealing as-
sembly 59 from the sealing surfaces and to break contact
between the sealing ring assembly 59 and the sealing
surfaces thereby reducing friction between the two sur-
faces, and to break free of the frictional contact between
the valve body 49 and the sealing assembly 51 and there-
by allowing a more effective opening and/or closing of
the sliding valve assembly of the present invention.
[0054] Referring particularly to FIGS. 1A through 1C,
the sealing assemblies 51 and 59 of the sealing system
of the sliding valve assemblies of the invention are con-
figured to seal the sliding valve assembly 30, 130 in at
least a radial direction. Advantageously, the sealing as-
semblies 51 and 59 employ relatively fewer sealing com-
ponents compared to previously known sliding valve as-
semblies. Moreover, it is expected that the characteristics
of the sealing assemblies 51 and 59 and their location
within its respective sliding valve assembly are expected
to further improve the sealing effect of the sliding valve
assembly 30, 130.
[0055] As will be apparent to one skilled in the art, var-
ious means for actuating the actuating rod 61 to control
actuation of intake valve 30 and exhaust valve 130 during
operation of the engine illustrated in FIGS. 1A -1C may
be employed. For example, camshafts, solenoids, rocker
arms, chains, gears, belts, and hydraulic, pneumatic,
electric actuators, and/or other means may be employed
to cause translational movement of the valve body 49 by
actuator 61.
[0056] Referring again to FIGS. 1A-1C, operation of
engine 31, when used in conjunction with the sliding in-
take and exhaust valves 30 and 130 of the present in-
vention, may be similar to that disclosed in U.S. Patent
No. 6,976,464 B2 issued on December 20, 2005, the
teachings of which are incorporated by reference herein
in their entirety. In this patent, the intake and exhaust
valves 20 and 120 are semi-rotating valve assemblies
instead of sliding valve assemblies. While engine 31 and
sliding valve assemblies 30 and 130 of the present in-
vention as depicted FIGS. 1A-1C appear in the environ-
ment of a four stroke Otto cycle, it will be apparent to one
skilled in the art that sliding valve assemblies 30 and 130
of the present invention may be employed in other en-
gines that operate on other cycles, such as a two-stroke
cycle.
[0057] FIGS. 7, 8 and 9 show a further embodiment
for a valve body of a sliding valve assembly of the present
invention. In this embodiment, the valve body 100 in-
cludes a front cam follower 101 and a rear cam follower

103 both of which extend substantially across the width
of the valve body 100. Additionally, valve body 100 in-
cludes a fluid conducting port 105 and an actuator rod
107 for translating movement of valve body 100 within a
valve housing similar to that discussed hereinabove with
reference to FIGS. 1A through 2. Valve body 100 further
includes a sealing assembly 109 on its lower surface 111
wherein sealing assembly 109 is constructed and func-
tions similarly to that of sealing assembly 59 of FIGS. 1A
through 2. Valve body 100 operates within the valve
housing similar to that discussed herein above wherein
the fluid conducting port 105 comes into and out of align-
ment with first fluid conducting passage and the second
fluid conducting passage of the valve housing. As par-
ticularly shown in FIG. 9, the front cam follower 101 and
the rear cam follower 103 cooperate with cam surfaces
112, 114 respectively, to raise and lower the valve body
100 within the valve housing and to reduce the frictional
forces between the contact surfaces to enhance the life
of the sealing assembly 109 and to allow the valve to
effectively open and close. Cam surfaces 112, 114 may
also have straight profiles.
[0058] The sealing assemblies 51, 59 and 109 of the
sliding valve assembly of the invention may be consid-
ered as being a dynamic seal, that is, a pressure ener-
gized seal. An advantage of a dynamic seal is that a
relatively small area is in contact with the dynamic sur-
face, thereby producing little friction, resulting in long life
of the engine and improved sealing especially at high
speeds of the engine. In the absence of combustion gas
pressure, the sealing assemblies 51, 59, and 109 of the
invention have a continuous load from its respective re-
silient member or tension spring to provide a sealing line.
As the system pressure increases, these sealing assem-
blies 51, 59 and 109 are compressed against the sealing
surface by the additional pressure in the system, thereby
maintaining and/or improving the effectiveness of the
seal.
[0059] From the above it can further be appreciated
that the sealing assembly 59 is generally in communica-
tion with a combustion chamber wherein pressure is in-
creased in the system and this increased pressure acts
on the sealing assembly 59 to increase its sealing effec-
tiveness. However, in FIGS. 6A and 6B pressure is di-
rected from the combustion chamber 84 and into the ports
or channels 98e of the cap 98b and against the sealing
assembly 51. It is apparent that the cap mounted in the
upper valve housing may be removable and interchange-
able depending on whether pressure is received relative
to the upper valve housing or relative to the lower valve
housing. That is, if the pressure in the system is available
from the combustion chamber 84 of FIGS. 6A and 6B,
then cap 98b with channels 98e for delivering the pres-
sure directly against the sealing assembly 51 may be
provided in the upper valve housing 98; however if the
pressure in the system is available from the compression
cylinder 82 of FIG. 5, then a cap without channels may
be provided in the upper valve housing such as cap 45b
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of the upper valve housing 45 of FIGS. 1A through 1C.
[0060] As discussed herein above, it is also to be ap-
preciated that even though the valve assembly of the
invention has been disclosed relative to its being a sliding
valve assembly for use in an energy conversion engine,
the valve assembly of the invention may be a rotary valve
assembly, a semi-rotating valve assembly, an oscillating
valve assembly or any other type of valve assembly used
in various applications especially pressure systems for
effectively operating the sealing assembly of the present
invention.
[0061] While the present invention has been described
in connection with the embodiments of the various fig-
ures, it is to be understood that other similar embodi-
ments may be used or modifications and additions may
be made to the described embodiments for performing
the same function of the present invention without devi-
ating there from. Therefore, the present invention should
not be limited to any single embodiment, but rather con-
strued in breadth and scope in accordance with the rec-
itation of the appended claims.

Claims

1. A sliding valve assembly (30, 130) for introducing
and/or exhausting a fluid medium relative to a cylin-
der (33) containing a reciprocating piston (37) for an
energy conversion engine which includes pressure
within the system, said sliding valve assembly (30,
130) comprising:

a valve housing (45, 47) having first fluid con-
ducting passage (79) and second fluid conduct-
ing passage (77) separated by a valve cavity
(45d);
a valve body (49) housed in the valve cavity
(45d) of the valve housing (45, 47) and having
a fluid conducting port (75) adjacent to a fluid
impervious surface (49d);
an actuator (61) for translating movements of
the valve body (49) within the valve cavity (45d)
of the valve housing (45, 47) into a fluid conduct-
ing position wherein the fluid conducting port
(75) of the valve body (49) allows a fluid con-
ducting relation between the first fluid conduct-
ing passage (79) and the second fluid conduct-
ing passage (75) of the valve housing (45, 47)
and into a fluid blocking position where the fluid
impervious surface (49d) of the valve body (49)
obstructs a fluid conducting relation between the
first fluid conducting passage (79) and the sec-
ond fluid conducting passage (77) of the valve
housing (45, 47);
wherein the valve housing (45, 47) of the valve
body (49) have cooperating surfaces for con-
straining the valve body (49) during the translat-
ing movements of the valve body (49) within the

valve cavity (49d) of the valve housing (45, 47)
between the fluid conducting position and the
fluid blocking position of the valve body (49); and
at least a first sealing assembly (59) located
within the fluid impervious surface (49d) of the
valve body (49) for forming a first sealing rela-
tionship between the valve body (49) and the
valve housing (45, 47)
characterized in that the cooperating surfaces
(63a, 63b, 65a, 65b) includes cams (112, 114)
and cam followers (67, 69, 71, 73, 101, 103)
responsive to the actuator (61) for releasing the
sealing pressure of at least the first sealing as-
sembly (59) from the valve housing (45, 47)
when the sliding valve assembly (30, 130) is in
its blocking position.

2. The sliding valve assembly (30, 130) according to
claim 1 wherein the first sealing assembly (59) is in
communication with the pressure in the system and
adapted to receive the pressure in the system for
increasing the effectiveness of the first sealing as-
sembly (59).

3. The sliding valve assembly (30, 130) according to
claim 1, wherein the first sealing assembly (59) is
located within a seal cavity (49e) of the valve body
(49) and forms said first sealing relationship between
the valve body (49) and the valve housing (45, 47)
at lease when the valve body (49) is in the fluid block-
ing position within the valve cavity (45d) of the valve
housing (45, 47) and when the pressure in the sys-
tem is applied to the first sealing assembly (59).

4. The sliding valve assembly (30, 130) to claim 1
wherein the first sealing assembly (59) includes a
primary seal ring (59a), a secondary seal ring (59b)
surrounding the periphery of the primary seal ring
(59a) and a wall of the seal cavity (49e) of the valve
body (49) for loading the primary seal ring (59a)
against the wall of the seal cavity (59e) of the valve
body (49) of the sliding valve assembly (30, 130).

5. The sliding valve assembly (30, 130) according to
claim 4 wherein the secondary seal ring (59b) of the
first sealing assembly (59) is freely moveable relative
to the seal cavity (59e) of the valve body (49).

6. The sliding valve assembly (30, 130) according to
claim 1 further including a second sealing assembly
(59b) located within the valve housing (45, 47) for
forming a second sealing relationship between the
valve housing (45, 47) and the valve body (49).

7. The sliding valve assembly (30, 130) according to
claim 6 wherein said second sealing assembly (59b)
is in communication with the pressure in the system
and adapted to receive the pressure in the system
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for increasing the effectiveness of the second sealing
assembly (59a).

8. The sliding valve assembly (30,130) according to
claim 6 wherein the second sealing assembly (59b)
is located within the seal cavity (49e) of the valve
housing (45, 47) and forms said second sealing re-
lationship between the valve body (49) and the valve
housing (45, 47) at least when the valve body (49)
is in the fluid blocking position within the valve cavity
(45d) of the valve housing (45, 47) and when the
pressure in the system is applied to the second seal-
ing assembly (59b).

9. The sliding valve assembly (30, 130) according to
claim 6 wherein the second sealing assembly (59b)
includes a primary seal ring (59a), a secondary seal
ring (59b) surrounding the periphery of the primary
seal ring (59a), and a resilient member (59c) ar-
ranged to apply a resilient force between the primary
seal ring (59a) and a wall of the seal cavity (49e) of
the valve housing (45, 47) for loading the primary
seal ring (59a) against the wall of the valve housing
(45, 47).

10. The sliding valve assembly (30, 130) according to
claim 9 wherein the secondary seal ring (59b) of the
second sealing assembly (59b) is freely moveable
relative to the seal cavity (49e) of the valve housing
(45, 47).

11. The sliding valve assembly (30, 130) according to
claim 7 wherein the valve housing (45, 47) further
includes at least once channel (FIG 3) forming a pas-
sage for passage of the system pressure against the
second sealing assembly (59b) to further force the
second sealing assembly (59b) within the seal cavity
(49e) of the valve housing (45, 47).

12. The sliding valve assembly (30, 130) according to
claim 7 wherein the valve housing (45, 47) further
includes a cap (45b) defining the first fluid conducting
passage (79) and including a plurality of channels
(FIG 3) extending parallel to the first fluid conducting
passage (79) for passage of the system pressure
against the second sealing assembly (59b) to further
force the second sealing assembly (59b) within the
seal cavity (49e) of the valve housing (45, 47).

13. The sliding valve assembly (30, 130) according to
claim 1 wherein the cam followers (67, 69, 71, 73,
101, 103) are mounted to the lateral sides of the valve
body (49) and the cams (112, 144) are located along
the lateral sides of the valve body (49) and include
cam surfaces (63a, 73b, 65a, 65b) engaged by the
cams followers (67, 69 71, 73, 101, 103).

14. The sliding valve assembly (30, 130) according to

claim 1 wherein the cam followers (67, 69 71, 73,
101, 103) include a front cam follower (101) across
the width of the valve body (49) and a rear cam fol-
lower (103) extending across the width of the valve
body (49) and wherein the cams (112, 114) include
cam surfaces (63a, 63b, 65a, 65b) on the valve hous-
ing (45, 47) and which cam surfaces (63a, 63b, 65a,
65b) are engaged by the cam followers (101, 103).

Patentansprüche

1. Schiebeventilanordnung (30, 130) zum Einführen
und/oder Ablassen eines Fluidmediums bezüglich
eines Zylinders (33) mit einem sich hin und her be-
wegenden Kolben (37) für eine Energieumwand-
lungsmaschine, welche in dem System unter Druck
steht, wobei die Schiebeventilanordnung (30, 130)
folgende Merkmale aufweist:

ein Ventilgehäuse (45, 47) mit einem ersten Flu-
id führenden Kanal (79) und einem zweiten Fluid
führenden Kanal (77), welche durch eine Venti-
lausnehmung (45d) getrennt sind,
einen Ventilkörper (49), welcher in der Venti-
lausnehmung (45d) des Ventilgehäuses (45, 47)
untergebracht ist und welcher einen Fluid füh-
renden Anschluss (75) benachbart zu einer flu-
idundurchlässigen Oberfläche (49d) aufweist,
einen Antrieb (61) um Bewegungen des Ventil-
körpers (49) in der Ventilausnehmung (45d) des
Ventilgehäuses (45, 47) in eine Fluid führende
Position zu verschieben, in welcher der Fluid
führende Anschluss (75) des Ventilkörpers (49)
eine Fluidführungsverbindung zwischen dem
ersten Fluid führenden Kanal (79) und dem
zweiten Fluid führenden Kanal (75) des Ventil-
gehäuses (45, 47) und in eine Fluid blockierende
Position erlaubt, in welcher die fluidundurchläs-
sige Oberfläche (49d) des Ventilkörpers (49) ei-
ne Fluid führende Verbindung zwischen dem
ersten Fluid führenden Kanal (79) und dem
zweiten Fluid führenden Kanal (77) des Ventil-
gehäuses (45, 47) absperrt,
wobei das Ventilgehäuse (45, 47) des Ventilkör-
pers (49) kooperierende Oberflächen zum Hem-
men des Ventilkörpers (49) während der Trans-
lationsbewegungen des Ventilkörpers (49) in
der Ventilausnehmung (49d) des Ventilgehäu-
ses (45, 47) zwischen der Fluid führenden Stel-
lung und der Fluid blockierenden Stellung des
Ventilkörpers (49) hat und wobei wenigstens ei-
ne erste Dichtungsanordnung (49) in der fluid-
undurchlässigen Oberfläche (49d) des Ventil-
körpers (49) zum Büden eines ersten Dich-
tungsverhältnisses zwischen dem Ventilkörper
(49) und dem Ventilkörper (45, 47) angeordnet
ist,
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dadurch gekennzeichnet, dass die kooperie-
renden Oberflächen (63a, 63b, 65a, 65b) No-
cken (112, 114) und Nockenstößel (67, 69, 71,
73, 101, 103), weiche auf den Antrieb (61) rea-
gieren, um den Dichtungsdruck der wenigstens
ersten Dichtungsanordnung (59) von dem Ven-
tilgehäuse (45, 47) abzulassen, wenn sich die
Schiebeventilanordnung (30, 130) in ihrer blo-
ckierenden Stellung befindet.

2. Schiebeventilanordnung (30, 130) nach Anspruch 1,
wobei die erste Dichtungsanordnung (59) mit dem
Druck in dem System kommuniziert und geeignet
ist, den Druck in dem System zur Steigerung des
Wirkungsgrads der ersten Dichtungsanordnung (59)
aufzunehmen.

3. Schiebeventilanordnung (30, 130) nach Anspruch 1,
wobei die erste Dichtungsanordnung (59) in einer
Dichtungsausnehmung (49e) des Ventilkörpers (49)
angeordnet ist und das erste Dichtungsverhältnis
zwischen dem Ventilkörper (49) und dem Ventilge-
häuse (45, 47) wenigstens dann bildet, wenn der
Ventilkörper (49) sich in der Fluid blockierenden Stel-
lung in der Ventilausnehmung (45d) des Ventilge-
häuses (45, 47) befindet und wenn der Druck in dem
System auf die erste Dichtungsanordnung (59) auf-
gebracht wird.

4. Schiebeventilanordnung (30, 130) nach Anspruch 1,
wobei die erste Dichtungsanordnung (59) einen ers-
ten Dichtungsring (59a), einen zweiten Dichtungs-
ring (59b), welcher den Umfang des ersten Dich-
tungsrings (59a) umgibt und eine Wand der Dich-
tungsausnehmung (49e) des Ventilkörpers (49) zum
Laden des ersten Dichtungsrings (59a) gegen die
Wand der Dichtungsausnehmung (59e) des Ventil-
körpers (49) der Schiebeventilanordnung (30, 130)
aufweist.

5. Schiebeventilanordnung (30, 130) nach Anspruch 4,
wobei der zweite Dichtungsring (59b) der ersten
Dichtungsanordnung (59) relativ zu der Dichtungs-
ausnehmung (59e) des Ventilkörpers (49) frei be-
wegbar ist.

6. Schiebeventilanordnung (30, 130) nach Anspruch 1,
mit einer zweiten Dichtungsanordnung (59b), wel-
che in dem Ventilgehäuse (45, 47) zum Bilden eines
zweiten Dichtungsverhältnisses zwischen dem Ven-
tilgehäuse (45, 47) und dem Ventilkörper (49) ange-
ordnet ist.

7. Schiebeventilanordnung (30, 130) nach Anspruch 6,
wobei die zweite Dichtungsanordnung (59b) mit dem
Druck in dem System kommuniziert und geeignet
ist, den Druck in dem System zur Steigerung des
Wirkungsgrads der zweiten Dichtungsanordnung

(59) aufzunehmen.

8. Schiebeventilanordnung (30, 130) nach Anspruch 6,
wobei die zweite Dichtungsanordnung (59b) in der
Dichtungsausnehmung (49e) des Ventilgehäuses
(45, 47) angeordnet ist und das zweite Dichtungs-
verhältnis zwischen dem Ventilkörper (49) und dem
Ventilgehäuse (45, 47) wenigstens dann bildet,
wenn der Ventilkörper (49) sich in der Fluid blockie-
renden Position in der Ventilausnehmung (45d) des
Ventilgehäuses (45, 47) befindet und wenn der
Druck in dem System auf die zweite Dichtungsan-
ordnung (59b) aufgebracht wird.

9. Schiebeventilanordnung (30, 130) nach Anspruch 6,
wobei die zweite Dichtungsanordnung (59b) einen
ersten Dichtungsring (59a), einen zweiten Dich-
tungsring (59b), welcher den Umfang des ersten
Dichtungsrings (59a) umgibt und ein elastisches Ele-
ment (59c) aufweist, welches angeordnet ist, um ei-
ne elastische Kraft zwischen dem ersten Dichtungs-
ring (59a) und einer Wand der Dichtungsausneh-
mung (49e) des Ventilgehäuses (45, 47) zum Belas-
ten des ersten Dichtungsrings (59a) gegen die Wand
des Ventilgehäuses (45, 47) aufzubringen.

10. Schiebeventilanordnung (30, 130) nach Anspruch 9,
wobei der zweite Dichtungsring (59b) der zweiten
Dichtungsanordnung (59b) relativ zu der Dichtungs-
ausnehmung (49e) des Ventilgehäuses (45, 47) frei
bewegbar ist.

11. Schiebeventilanordnung (30, 130) nach Anspruch 7,
wobei das Dichtungsgehäuse (45, 47) wenigstens
einen Kanal (Fig. 3) aufweist, welcher eine Passage
für einen Durchgang des Systemdrucks gegen die
zweite Dichtungsanordnung (59b) bildet, um die
zweite Dichtungsanordnung (59b) in der Dichtungs-
ausnehmung (49e) des Ventilgehäuses (45, 47) wei-
ter zu belasten.

12. Schiebeventilanordnung (30, 130) nach Anspruch 7,
wobei das Ventilgehäuse (45, 47) einen Deckel (45b)
aufweist, welcher den ersten Fluid führenden Kanal
(79) definiert und eine Vielzahl von Kanälen (Fig. 3),
welche sich parallel zu dem ersten Fluid führenden
Kanal (79) erstreckt zum Durchgang des System-
drucks gegen die zweite Dichtungsanordnung (59b),
um auf die zweite Dichtungsanordnung (59b) in der
Dichtungsausnehmung (49e) des Ventilgehäuses
(45, 47) weiter Kraft auszuüben.

13. Schiebeventilanordnung (30, 130) nach Anspruch 1,
wobei die Nockenstößel (67, 69, 71, 73, 101, 103)
an den seitlichen Flanken des Ventilkörpers (49) be-
festigt sind und die Nocken (112, 144) entlang der
seitlichen Flanken des Ventilkörpers (49) angeord-
net sind und Nockenoberflächen (63a, 63b, 65a,
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65b) aufweisen, welche mit den Nockenstößeln (67,
89, 71, 73, 101, 103) in Verbindung stehen.

14. Schiebeventilanordnung (30, 130) nach Anspruch 1,
wobei die Nockenstößel (67, 69, 71, 73, 101, 103)
einen vorderen Nockenstößel (101) quer zur Breite
des Ventilkörpers (49) und einen hinteren Nocken-
stößel (103), welcher sich quer zur Breite des Ven-
tilkörpers (49) erstreckt aufweisen, und wobei die
Nocken (112, 144) Nockenoberflächen (63a, 63b,
65a, 65b) auf dem Ventilgehäuse (45, 47) aufweisen,
und wobei die Nockenoberflächen (63a, 63b, 65a,
65b) mit den Nockenstößeln (101, 103) in Verbin-
dung stehen

Revendications

1. Ensemble de soupape coulissante (30, 130) pour
introduire et/ou évacuer un milieu fluide par rapport
à un cylindre (33) contenant un piston alternatif (37)
pour un moteur de conversion d’énergie qui com-
prend la pression à l’intérieur du système, ledit en-
semble de soupape coulissante (30, 130)
comprenant :

un boîtier de soupape (45, 47) ayant un premier
passage de conduction de fluide (79) et un se-
cond passage de conduction de fluide (77) sé-
parés par une cavité de soupape (45d) ;
un corps de soupape (49) logé dans la cavité de
soupape (45d) du boîtier de soupape (45, 47)
et ayant un orifice de conduction de fluide (75)
adjacent à une surface imperméable au fluide
(49d) ;
un actionneur (61) pour translater les mouve-
ments du corps de soupape (49) à l’intérieur de
la cavité de soupape (45d) du boîtier de soupape
(45, 47) dans une position de conduction de flui-
de dans laquelle l’orifice de conduction de fluide
(75) du corps de soupape (49) permet une re-
lation de conduction de fluide entre le premier
passage de conduction de fluide (79) et le se-
cond passage de conduction de fluide (75) du
boîtier de soupape (45, 47) et dans une position
de blocage de fluide dans laquelle la surface
imperméable au fluide (49d) du corps de sou-
pape (49) empêche une relation de conduction
de fluide entre le premier passage de conduction
de fluide (79) et le second passage de conduc-
tion de fluide (77) du boîtier de soupape (45,
47) ;
dans lequel le boîtier de soupape (45, 47) du
corps de soupape (49) a des surfaces coopé-
rantes pour contraindre le corps de soupape
(49) pendant les mouvements de translation du
corps de soupape (49) à l’intérieur de la cavité
de soupape (49d) du boîtier de soupape (45, 47)

entre la position de conduction de fluide et la
position de blocage de fluide du corps de sou-
pape (49) ; et
au moins un premier ensemble d’étanchéité (59)
positionné à l’intérieur de la surface imperméa-
ble au fluide (49d) du corps de soupape (49)
pour former une première relation d’étanchéité
entre le corps de soupape (49) et le boîtier de
soupape (45, 47),
caractérisé en ce que les surfaces coopéran-
tes (63a, 63b, 65a, 65b) comprennent des ca-
mes (112, 114) et des poussoirs de came (67,
69, 71, 73, 101, 103) sensibles à l’actionneur
(61) pour libérer la pression d’étanchéité au
moins du premier ensemble d’étanchéité (59)
du boîtier de soupape (45, 47) lorsque l’ensem-
ble de soupape coulissante (30, 130) est dans
sa position de blocage.

2. Ensemble de soupape coulissante (30, 130) selon
la revendication 1, dans lequel le premier ensemble
d’étanchéité (59) est en communication avec la pres-
sion dans le système et adapté pour recevoir la pres-
sion dans le système pour augmenter l’efficacité du
premier ensemble d’étanchéité (59).

3. Ensemble de soupape coulissante (30, 130) selon
la revendication 1, dans lequel le premier ensemble
d’étanchéité (59) est positionné à l’intérieur de la ca-
vité de joint d’étanchéité (49e) du corps de soupape
(49) et forme ladite première relation d’étanchéité
entre le corps due soupape (49) et le boîtier de sou-
pape (45, 47) au moins lorsque le corps de soupape
(49) est dans la position de blocage de fluide à l’in-
térieur de la cavité de soupape (45d) du boîtier de
soupape (45, 47) et lorsque la pression dans le sys-
tème est appliquée sur le premier ensemble d’étan-
chéité (59).

4. Ensemble de soupape coulissante (30, 130) selon
la revendication 1, dans lequel le premier ensemble
d’étanchéité (59) comprend une bague d’étanchéité
principale (59a), une bague d’étanchéité secondaire
(59b) entourant la périphérie de la bague d’étanchéi-
té principale (59a) et une paroi de la cavité de joint
d’étanchéité (49e) du corps de soupape (49) pour
charger la bague d’étanchéité principale (59a) con-
tre la paroi de la cavité de joint d’étanchéité (59c) du
corps de soupape (49) de l’ensemble de soupape
coulissante (30, 130).

5. Ensemble de soupape coulissante (30, 130) selon
la revendication 4, dans lequel la bague d’étanchéité
secondaire (59b) du premier ensemble d’étanchéité
(59) est librement mobile par rapport à la cavité de
joint d’étanchéité (59e) du corps de soupape (49).

6. Ensemble de soupape coulissante (30, 130) selon
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la revendication 1, comprenant en outre un second
ensemble d’étanchéité (59b) positionné à l’intérieur
du boîtier de soupape (45, 47) pour former une se-
conde relation d’étanchéité entre le boîtier de sou-
pape (45, 47) et le corps de soupape (49).

7. Ensemble de soupape coulissante (3C, 130) selon
la revendication 6, dans lequel ledit second ensem-
ble d’étanchéité (59b) est en communication avec la
pression dans le système et adapté pour recevoir la
pression dans le système pour augmenter l’efficacité
du second ensemble d’étanchéité (59a).

8. Ensemble de soupape coulissante (30, 130) selon
la revendication 6, dans lequel le second ensemble
d’étanchéité (59b) est positionné à l’intérieur de la
cavité de joint d’étanchéité (49e) du boîtier de sou-
pape (45, 47) et forme ladite seconde relation d’étan-
chéité entre le corps de soupape (49) et le boîtier de
soupape (45, 47) au moins lorsque le corps de sou-
pape (49) est dans la position de blocage de fluide
à l’intérieur de la cavité de soupape (45d) du boîtier
de soupape (45, 47) et lorsque la pression dans le
système est appliquée sur le second ensemble
d’étanchéité (59b).

9. Ensemble ce soupape coulissante (30, 130) selon
la revendication 6, dans lequel le second ensemble
d’étanchéité (59b) comprend une bague d’étanchéi-
té principale (59a), une bague d’étanchéité secon-
daire (59b) entourant la périphérie de la bague
d’étanchéité principale (59a) et un élément résilient
(59c) agencé pour appliquer une force résiliente en-
tre la bague d’étanchéité principale (59a) et une pa-
roi de la cavité de joint d’étanchéité (49e) du boîtier
de soupape (45, 47) pour charger la bague d’étan-
chéité principale (59a) contre la paroi du boîtier de
soupape (45, 47).

10. Ensemble de soupape coulissante (30, 130) selon
la revendication 9, dans lequel la bague d’étanchéité
secondaire (59b) du second ensemble d’étanchéité
(59b) est librement mobile par rapport à la cavité de
joint d’étanchéité (49e) du boîtier de soupape (45,
47).

11. Ensemble de soupape coulissante (30, 130) selon
la revendication 7, dans lequel le boîtier de soupape
(45, 47) comprend en outre au moins un canal (figure
3) formant un passage pour le passage de la pres-
sion de système contre le second ensemble d’étan-
chéité (59b) afin de continuer à forcer le second En-
semble d’étanchéité (59b) à l’intérieur de la cavité
de joint d’étanchéité (49e) du boîtier de soupape (45,
47).

12. Ensemble de soupape coulissante (30, 130) selon
la revendication 7, dans lequel le boîtier de soupape

(45, 47) comprend en outre un capuchon (45b) dé-
finissant le premier passage de conduction de fluide
(79) et comprenant une pluralité de canaux (figure
3) s’étendant parallèlement au premier passage de
conduction de fluide (79) pour le passage de la pres-
sion de système contre le second ensemble d’étan-
chéité (59b) afin de continuer à forcer le second en-
semble d’étanchéité (59b) à l’intérieur de la cavité
de joint d’étanchéité (49e) du boîtier de soupape (45,
47).

13. Ensemble de soupape coulissante (30, 130) selon
la revendication 1, dans lequel les poussoirs de ca-
me (67, 69, 71, 73, 101, 103) sont montés sur les
côtés latéraux du corps de soupape (49) et les cames
(112, 144) sont positionnées le long des côtés laté-
raux du corps de soupape (49) et comprennent des
surfaces de came (63a, 73b, 65a, 65b) mises en
prise par les poussoirs de came (67, 69, 71, 73, 101,
103).

14. Ensemble de soupape coulissante (30, 130) selon
la revendication 1, dans lequel les poussoirs de ca-
me (67, 69, 71, 73, 101, 103) comprennent un pous-
soir de came avant (101) sur la largeur du corps de
soupape (49) et un poussoir de came arrière (103)
s’étendant sur la largeur du corps de soupape (49)
et dans lequel les cames (112, 114) comprennent
des surfaces de came (63a, 63b, 65a, 65b) sur le
boîtier de soupape (45, 47) et lesquelles surfaces
de came (63a, 63b, 65a, 65b) sont mises en prise
par les poussoirs de came (101, 103).
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