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(54) Valved piston compressor

(57) A compressor includes a piston slidably re-
ceived in a chamber of a housing and having an annular
groove for receiving a sealing ring, and having one or
more conduits and having a number of openings com-
municating with the annular groove of the piston. The
piston includes an inclined peripheral surface having a
lower diameter greater the sealing ring for forcing the
sealing ring to engage with the housing, and having an
upper diameter less than that of the sealing ring for
loosely receiving the sealing ring. A spring blade may
selectively block the conduits of the piston.
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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a compressor,
and more particularly to a compressor having an im-
proved valved piston device.

2. Description of the Prior Art

[0002] Typical compressors comprise a piston slida-
bly received in a piston housing and a sealing ring solidly
engaged on the piston and engaged between the piston
and the piston housing. The pistons of the typical com-
pressors have no valves provided therein, such that the
typical piston or the sealing ring may be easily damaged.
In addition, a number of valve members are required for
controlling the air into and out of the piston housing.
[0003] The applicant had developed various kinds of
valved pistons, and issued as U.S. Patent NO.
5,655,887, to Chou, and U.S. Patent NO. 6,095,758, to
Chou, and U.S. Patent NO. 6,135,725, to Chou, and
comprise a complicated valved piston device for the
compressors that may not be easily manufactured and
assembled together and that may not be effectively op-
erated.

[0004] The present invention has arisen to mitigate
and/or obviate the afore-described disadvantages of the
conventional compressors.

SUMMARY OF THE INVENTION

[0005] The primary objective of the present invention
is to provide a compressor including a piston device hav-
ing a sealing ring loosely engaged therein for preventing
the sealing ring from solidly engaging with the piston
housing and for preventing the piston from being easily
damaged.

[0006] The other objective of the present invention is
to provide a compressor including a piston device hav-
ing a number of openings and an annular groove formed
therein for loosely receiving the sealing ring and for al-
lowing the openings to be communicated with the envi-
ronment when the sealing ring is loosely received in the
annular groove of the piston device.

[0007] The further objective of the present invention
is to provide a compressor including a piston device hav-
ing a spring blade for blocking a conduit and for allowing
the air to flow into the cylinder housing only and for pre-
venting the air from flowing out of the cylinder housing.
[0008] The still further objective of the present inven-
tion is to provide a compressor including a piston device
having a spring blade for blocking a number of conduits,
and having a sealing ring received in an inclined outer
annular groove of the piston, for forming a double secu-
rity structure.

10

15

20

25

30

35

40

45

50

55

[0009] Inaccordance with one aspect of the invention,
there is provided a valved piston device for a compres-
sor, the valved piston device comprising a housing in-
cluding a chamber formed therein, a piston slidably re-
ceived in the chamber of the housing, the piston includ-
ing an outer peripheral portion having an annular groove
formed therein and defined by an inclined inner periph-
eral surface, and including an upper portion having a
plurality of openings formed therein and communicating
with the annular groove of the piston, and a sealing ring
received in the annular groove of the piston. The inclined
inner peripheral surface of the piston includes a lower
portion having a diameter greater than that of the sealing
ring for forming a lower portion of the annular groove of
the piston and for forcing the sealing ring to engage with
the housing, and includes an upper portion having a di-
ameter less than that of the sealing ring for forming an
upper portion of the annular groove of the piston and for
loosely receiving the sealing ring in the upper portion of
the annular groove of the piston, the openings of the pis-
ton are communicating with the annular groove of the
piston and communicating with the chamber of the
housing when the sealing ring is loosely received in the
upper portion of the annular groove of the piston.
[0010] The housingincludes atube extended outward
therefrom and includes a passage formed therein and
communicating with the chamber of the housing and
communicating with the tube, for allowing the air in the
chamber of the housing to be forced to flow through the
passage of piston and to flow through the tube when the
piston is moved toward the tube.

[0011] The piston includes a plate disposed on top
thereof, and means for securing the plate to the piston
for defining the upper portion of the piston.

[0012] The piston furtherincludes at least one conduit
formed therein and communicating with the chamber of
the housing with an environment, and a spring blade for
selectively blocking the conduit of the piston and for al-
lowing the air to flow through the conduit of the piston
and to flow into the chamber of the housing when the
piston is moved in a direction away from the housing.
[0013] The spring blade includes a first end or a mid-
dle or a center portion secured to the piston and includes
at least one arm extended therefrom for blocking the
conduit of the piston.

[0014] The conduits may be arranged in a circle in the
piston. The spring blade includes a circular shape hav-
ing a center portion secured to the piston and having a
peripheral portion for blocking the conduits of the piston.
[0015] The openings of the piston may be opened to-
ward a radially outer peripheral portion of the piston.
[0016] Further objectives and advantages of the
present invention will become apparent from a careful
reading of a detailed description provided hereinbelow,
with appropriate reference to accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0017]

FIG. 1 is a partial exploded view of a valved piston
device for a compressor in accordance with the
present invention;

FIG. 2 is a cross sectional view taken along lines
2-2 of FIG. 3;

FIG. 3 is a top plane schematic view of the valved
piston;

FIG. 4 is a partial cross sectional view showing a
cylinder housing and a valved piston slidably en-
gaged in the cylinder housing;

FIG.5is a partial cross sectional view similar to FIG.
4, illustrating the sliding engagement of the valved
piston in the cylinder housing;

FIG. 6 is a partial exploded view illustrating another
embodiment of the valved piston;

FIG. 7 is a partial exploded view illustrating a further
embodiment of the valved piston;

FIGS. 8 and 9 are top plane schematic views illus-
trating two still further embodiments of the valved
piston;

FIG. 10 is a partial exploded view illustrating a still
further embodiment of the valved piston;

FIG. 11 is a cross sectional view taken along lines
11-11 of FIG. 12;

FIG. 12 is a top plane schematic view of the valved
piston as shown in FIGS. 10 and 11; and

FIGS. 13,14, 15, 16, 17, 18, 19 are top plane sche-
matic views illustrating seven still further embodi-
ments of the valved piston.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0018] Referring to the drawings, and initially to FIGS.
1-4, a valved piston device for a cylinder or an actuator
or an air compressor in accordance with the present in-
vention comprises a cylinder housing 3 including a
chamber 30 (FIG. 4) formed therein for slidably receiv-
ing a piston 1 therein. The housing 3 includes a passage
31 formed therein for communicating the chamber 30 of
the housing 3 with a tube 32 which may direct or guide
or introduce the pressurized air or compressed air out
of the cylinder housing 3. The piston 1 includes a rod 11
extended therefrom and extended outward of the hous-
ing 3 and having an orifice 12 formed therein for coupling
to and for being driven by a motor (not shown), and for
allowing the piston 1 to be moved along the housing 3
in a reciprocating action by the motor (not shown). The
driving of the piston 1 along the housing 3 has been dis-
closed in U.S. Patent NO. 5,655,887, to Chou, and U.
S. Patent NO. 6,095,758, to Chou, and U.S. Patent NO.
6,135,725, to Chou, which are taken as a reference for
the present invention.

[0019] The piston 1 includes an annular groove 13
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formed in the outer peripheral portion for receiving a
sealing ring 2 therein, and formed or defined by an inner
peripheral surface 16 that is inclined or tilted relative to
the longitudinal direction or axis of the piston rod 11 and
the piston 1. The sealing ring 2 is provided for making
an air tight seal between the piston 1 and the housing
3. The inclined inner peripheral surface 16 of the piston
1 includes a lower peripheral portion having a diameter
greater than that of the sealing ring 2, for forcing the
sealing ring 2 radially outward to engage with the hous-
ing 3 and to make an air tight or a water tight seal with
the housing 3 (FIG. 5). The inclined inner peripheral sur-
face 16 of the piston 1 includes an upper peripheral por-
tion 18 having a diameter less than that of the sealing
ring 2 (FIG. 4), for loosely receiving the sealing ring 2,
and for allowing the sealing ring 2 to be disengaged from
the housing 3.

[0020] The piston 1 includes an upper portion 10 hav-
ing three or more openings 14 formed therein and com-
municating the annular groove 13 of the piston 1 with
the chamber 30 of the housing 3. Particularly, the three
or more openings 14 are arranged in a circle that has a
diameter less than that of the upper peripheral portion
18 of the inclined inner peripheral surface 16 of the pis-
ton 1, but has a diameter greater than that of the sealing
ring 2, best shown in FIGS. 2, 4, 5, for allowing the air
in the chamber 30 of the housing 3 to flow out through
the openings 14 and the annular groove 13 of the piston
1 and to flow bypass the sealing ring 2 and then to flow
out of the housing 3 when the sealing ring 2 is loosely
received in the upper portion of the annular groove 13,
best shown in FIG. 4. Relatively, the air may also flow
through the annular groove 13 and the openings 14 of
the piston 1 and then may flow bypass the sealing ring
2 and then may flow into the chamber 30 of the housing
3 when the sealing ring 2 is loosely received in the upper
portion of the annular groove 13.

[0021] In operation, the piston 1 may be moved up
and down along the housing 3 in a reciprocating action
by the typical motor (not shown). When the piston 1 is
moved in an active direction, i.e., moved toward the tube
32, the sealing ring 2 is forced toward the lower portion
17 of the inclined inner peripheral surface 16 of the pis-
ton 1 and thus may be forced to engage with the housing
3 such that the air in the chamber 30 of the housing 3
may be forced into the tube 32 through the passage 31
(FIG. 5). When the piston 1 moves downward or away
from the tube 32, the air may flow into the chamber 30
of the housing 3 via the annular groove 13 of the piston
1 and the notches 14 of the piston 1. The air may then
be forced into the tube 32 again when the piston 1 is
forced toward the tube 32 again. The air may thus be
effectively forced through the tube 32 without the other
valve members.

[0022] Itis to be noted that the formation or the pro-
vision of the openings 14 that are arranged in a circle in
the piston 1 may facilitate the evenly flowing of the air
bypass the sealing ring 2, even when the sealing ring 2
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is unevenly received in the annular groove 13 of the pis-
ton 1 and when the sealing ring 2 blocks some of the
openings 14 of the piston 1.

[0023] Referring next to FIG. 6, the piston 1 may in-
clude a screw hole 101 formed therein, and a plate 19
having the openings 14 formed therein and having an
aperture 102 formed in the middle portion thereof for re-
ceiving a fastener 104 which may be threaded with the
screw hole 101 of the piston 1 and which may secure
the plate 19 onto the top of the piston 1, for forming the
upper portion 10 of the piston 1. A washer 103 may be
engaged between the plate 19 and the fastener 104.
[0024] Referring next to FIGS. 7-9, illustrated is an-
other embodiment of the valved piston device which in-
cludes the openings 14 that are opened toward the ra-
dially outer peripheral portion of the upper portion 10 of
the piston 1. The openings 14 may be arranged parallel
to each other (FIG. 8) or arranged radially and opened
radially outward (FIGS. 7, 9). The air may also flow
through the annular groove 13 and the openings 14 of
the piston 1 and then may flow bypass the sealing ring
2 and then may flow into the chamber 30 of the housing
3 when the sealing ring 2 is loosely received in the upper
portion of the annular groove 13.

[0025] Referring next to FIGS. 10-19, illustrated are
the other embodiments of the valved piston device. The
piston 1 includes one conduit 20 (FIGS. 10, 11, 12, 16),
or two conduits 20 (FIGS. 13, 17), or more conduits
(FIGS. 14, 15, 18, 19) formed therein and formed
through the piston 1 for communicating the chamber 30
of the housing 3 with the environment, and for allowing
the air to flow into and outward of the chamber 30 of the
housing 3. The piston 1 includes one or more projections
21 provided or extended from the upper portion 10
thereof. A valve blade or a spring blade 22 includes one
end portion secured to the piston 1 with the projections
21 (FIGS. 10, 11, 12, 16), and the other end for biasing
against the upper portion 10 of the piston 1 and for block-
ing the conduits 20 of the piston 1 respectively and for
preventing the air to flow out of the cylinder housing 3
when the piston 1 is moved away from the tube 32
(FIGS. 4, 5) and for allowing the air to flow into the cyl-
inder housing 3 when the piston 1 is moved toward the
tube 32 (FIGS. 4, 5).

[0026] AsshowninFIGS. 13-15and 17-19, the spring
blade 22 may include various kinds of shapes having a
middle or a center portion secured to the piston 1 with
the projections 21, and having the other portion, such
as the peripheral portion for biasing against the upper
portion 10 of the piston 1 and for blocking the conduits
20 of the piston 1 respectively. For example, the spring
blade 22 may include a circular shape (FIGS. 15, 19),
or may include two (FIGS. 13, 17) or more arms (FIGS.
14, 18) or extensions extended therefrom for blocking
the conduits 20 of the piston 1. In addition to the conduits
20 of the piston 1, the piston 1 may further include a
number of openings 14 formed in the outer peripheral
portion thereof (FIGS. 16-19) for communicating with
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the annular groove 13 of the piston 1 and for further com-
municating with the environment.

[0027] Accordingly, the compressor includes a piston
having a loosely received sealing ring for preventing the
piston from being easily damaged.

[0028] Although this invention has been described
with a certain degree of particularity, it is to be under-
stood that the present disclosure has been made by way
of example only and that numerous changes in the de-
tailed construction and the combination and arrange-
ment of parts may be resorted to without departing from
the spirit and scope of the invention as hereinafter
claimed.

Claims

1. A valved piston device for a compressor, said
valved piston device comprising:

a) a housing including a chamber formed there-
in,

b) a piston slidably received in said chamber of
said housing, said piston including an outer pe-
ripheral portion having an annular groove
formed therein, and including an upper portion
having a plurality of openings formed therein
and communicating with said annular groove of
said piston, and

c) asealingring received in said annular groove
of said piston,

said openings of said piston being communi-
cating with said annular groove of said piston and
being communicating with said chamber of said
housing when said sealing ring is loosely received
in said upper portion of said annular groove of said
piston.

2. The valved piston device according to claim 1,
wherein said annular groove of said piston includes
an inclined inner peripheral surface, said inclined
inner peripheral surface of said piston including a
lower portion having a diameter greater than that of
said sealing ring for forming a lower portion of said
annular groove of said piston and for forcing said
sealing ring to engage with said housing, and in-
cluding an upper portion having a diameter less
than that of said sealing ring for forming an upper
portion of said annular groove of said piston and for
loosely receiving said sealing ring in said upper por-
tion of said annular groove of said piston, said open-
ings of said piston being communicating with said
annular groove of said piston and being communi-
cating with said chamber of said housing when said
sealing ring is loosely received in said upper portion
of said annular groove of said piston.
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The valved piston device according to claim 1,
wherein said openings of said piston are opened to-
ward a radially outer peripheral portion of said pis-
ton.

A valved piston device for a compressor, said
valved piston device comprising:

a) a housing including a chamber formed there-
in,

b) a piston slidably received in said chamber of
said housing, said piston including an outer pe-
ripheral portion having an annular groove
formed therein, said piston further including at
least one conduit formed therein and commu-
nicating with said chamber of said housing with
an environment,

c) asealingring received in said annular groove
of said piston,

d) a spring blade secured to said piston, said
spring blade including at least one arm extend-
ed therefrom for blocking said at least one con-
duit of said piston and for allowing the air to flow
through said at least one conduit of said piston
and to flow into said chamber of said housing
when said piston is moved in a direction away
from said housing.

The valved piston device according to claim 4,
wherein said spring blade includes a circular shape
having a center portion secured to said piston and
having a peripheral portion for blocking said at least
one conduit of said piston.

The valved piston device according to claim 4,
wherein piston includes an upper portion having a
plurality of openings formed therein and communi-
cating with said annular groove of said piston, and
includes an inclined inner peripheral surface for de-
fining said annular groove thereof, said inclined in-
ner peripheral surface of said piston includes a low-
er portion having a diameter greater than that of
said sealing ring for forming a lower portion of said
annular groove of said piston and for forcing said
sealing ring to engage with said housing, and in-
cludes an upper portion having a diameter less than
that of said sealing ring for forming an upper portion
of said annular groove of said piston and for loosely
receiving said sealing ring in said upper portion of
said annular groove of said piston, said openings of
said piston are communicating with said annular
groove of said piston and communicating with said
chamber of said housing when said sealing ring is
loosely received in said upper portion of said annu-
lar groove of said piston.

The valved piston device according to claim 6,
wherein said openings of said piston are opened to-
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ward a radially outer peripheral portion of said pis-
ton.

A valved piston device for a compressor, said
valved piston device comprising:

a) a housing including a chamber formed there-
in,

b) a piston slidably received in said chamber of
said housing, said piston including an outer pe-
ripheral portion having an annular groove
formed therein, said piston further including a
plate disposed on top thereof, and means for
securing said plate to said piston for defining
said upper portion of said piston,

c¢) asealingring received in said annular groove
of said piston, said plate further including a plu-
rality of openings formed therein and commu-
nicating with said annular groove of said piston,
said openings of said plate being communicat-
ing with said annular groove of said piston and
being communicating with said chamber of said
housing and for allowing the air to flow through
said openings of said plate and to flow into said
chamber of said housing when said piston is
moved in a direction away from said housing.
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