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(67) A piston body for an air compressor includes a
head which defines an air receiving space indented into
the top surface of the head, wherein the air receiving
space is bounded by a bottom surface and a surrounding
surface and having a top opening at the top surface of
the head. In operation, the air pressure of the com-
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pressed air produced from reciprocating motion of the
piston body can keep less than a safety pressure set for
an object to be inflated, without using a mechanical safety
valve. Therefore, the operational safety can be in-
creased, and the manufacturing cost can be reduced.
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Description
(a) Technical Field of the Invention

[0001] The present invention relates to a piston body
for an air compressor and, more particularly, to a piston
body which defines an air receiving space to allow the
pressure of the air supply of the air compressor to keep
less than a safety pressure, so that the air compressor
has no need to be installed with a mechanical safety
valve; therefore, the manufacturing cost can be reduced.

(b) Description of the Prior Art

[0002] Air compressors are equipment that can be
used to inflate objects. Generally, they are widely applied
in inflating air cushions and tires. Some air compressors
are manufactured in small size, so that they can be car-
ried easily. Furthermore, they can be powered by a hand-
held DC power supply or a cigarette lighter socket in a
vehicle, so that they can be operated conveniently and
easily. FIGS.

[0003] 14 through 16 show two conventional air com-
pressors, which generally comprise a cylinder 81 (or cyl-
inder 91), a piston body 82 (or piston body 92), a motor
93, and a transmission mechanism including a gear 94
and a pinion 95, wherein the motor 93 can drive the pinion
95 mounted at an output axle of the motor 93 to rotate
the gear 94, which in turn can drive the piston body 82
(or piston body 92), through a crankpin 96, to conduct
reciprocating motion in the cylinder 81 (or cylinder 91)
for producing compressed air in the cylinder. The com-
pressed air can be transferred to an object desired to be
inflated via an output 97 (see FIG. 16). Another output
98 (see also FIG. 16) can be directly or indirectly con-
nected with a pressure gauge (not shown) to allow a user
to read the air pressure in the object being inflated. Re-
ferring to FIGS. 14 and 15, the piston body 82 fitted in
the cylinder 81 defines an intake channel 822 through its
head 821. In FIG. 16, the head 921 of the piston body 92
fitted in the cylinder 91 is a solid structure that does not
contain an intake channel. However, each of the air com-
pressors has to be installed with a safety valve 84 (in
FIG. 16, the safety valve is not shown). When a high
pressure of the compressed air produced in the cylinder
81 (or cylinder 91) occurs, the safety valve 84 can be
actuated to allow the compressed air to be released into
the environment, so that the compressed air will not con-
tinue to flow into the object being inflated, thus guaran-
teeing the safety of the air compressor and the object.
However, an air compressor installed with a safety valve
will increase the manufacturing cost and thus is not an
economical design.

[0004] In view of the foregoing, an extra safety valve,
which is indispensible and has to be installed on a con-
ventional air compressor for limiting its output air pres-
sure, increases the manufacturing cost. For solving the
disadvantage, the applicant has carefully investigated
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the operations of conventional air compressors and thus
designed an air compressor that can achieve the effect
of limiting air pressure without using a safety valve.

SUMMARY OF THE INVENTION

[0005] The present invention offers a solution for an
air compressor, which can provide safe compressed air
to an object without using a mechanical safety valve.
[0006] The solution provided by the present invention
is concerned with a piston body as follows:

The piston body can be applied in an air compressor
to conduct reciprocating motion in a cylinder of the
air compressor for producing compressed air in the
cylinder. The piston body comprises a head having
atop surface which extends along a horizontal plane.
The head defines an air receiving space indented
into the top surface of the head, wherein the air re-
ceiving space is bounded by a bottom surface and
a surrounding surface and having a top opening at
the top surface of the head. As such, without using
a mechanical safety valve, the pressure of com-
pressed air produced in the cylinder does not exceed
a safety pressure set for an object to be inflated.

[0007] The piston body further comprises a rod. The
head forms a flat top flange at the periphery of the top
opening of the air receiving space, and forms a bottom
flange below the top flange, and defines an annular
groove at its outer surface, between the top flange and
the bottom flange, wherein the annular groove does not
communicate with the air receiving space. The bottom
flange of the head is joined to a first end of the rod. A
second end of the rod defines a pivot hole. An air-tight
ring is fitted into the annular groove of the head.

[0008] In another embodiment, the head may define a
plurality of air receiving spaces, which have different
shapes and depths and do not communicate with each
other.

[0009] In a further embodiment, the head may define
an intake channel extending downwardly from the bottom
surface and communicating with the air receiving space.
The bottom surface is provided with a mounting post. A
resilient sheet is mounted on the mounting post provided
on the bottom surface,. As such, upward strokes of the
piston body will cause the resilient sheet to close the
intake channel, while downward strokes of the piston
body will cause the resilient sheet to be pivotally moved
away from the bottom surface by outside air, so that out-
side air may enter an inner space of the cylinder.
[0010] With the above solution, due to the head of the
piston body defining the air receiving space, the pressure
of the compressed air produced from the reciprocating
motion of the piston body will not exceed a safety pres-
sure set for an object to be inflated. Thus, there is no
need to install a mechanical safety valve to an air com-
pressor employing the piston body of the present inven-
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tion. In inflating an object, the air pressure in the object
can keep less than a safety pressure thereof. Therefore,
the operational safety can be increased, and the manu-
facturing cost can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

FIG. 1 shows an exploded view of a firstembodiment
of a piston body of the present invention

FIG 2 shows a 3-dimensionally sectional view of the
first embodiment of the piston body.

FIG. 3 shows a 3-dimensional view of an air com-
pressor, which includes a box and a compressor unit
installed in the box.

FIG. 4 shows a plan view of the air compressor.
FIG. 5 shows a schematically sectional view of a first
embodiment of the air compressor, wherein the pis-
ton body is conducting a downward stroke, whereby
outside air can be pulled into the interior of the cyl-
inder.

FIG 6 shows a schematically sectional view of the
first embodiment of the air compressor, wherein the
piston body has conducted an upward stroke, where-
by the air contained in the cylinder can be com-
pressed in the cylinder to produce compressed air.
FIG. 7 shows a schematically sectional view of a
second embodiment of the air compressor, wherein
the piston body is conducting a downward stroke,
whereby outside air can be pulled into the interior of
the cylinder via an inlet of the cylinder.

FIG. 8 shows a schematically sectional view of the
second embodiment of the air compressor, wherein
the piston body has conducted an upward stroke,
whereby the air contained in the cylinder can be com-
pressed in the cylinder to produce compressed air.
FIG. 9 shows another schematically sectional view
of the air compressor.

FIG. 10 shows a 3-dimensional view of the compres-
sor unit.

FIG. 11 shows a schematically top plan view of the
head of a third embodiment of the piston body.
FIG. 12 shows an exploded view of a second em-
bodiment of the piston body.

FIG. 13 shows a 3-dimensionally sectional view of
the second embodiment of the piston body.

FIG. 14 shows a schematically sectional view of a
conventional air compressor, wherein the piston
body is conducting a downward stroke, whereby out-
side air can be pulled into the interior of the cylinder.
FIG. 15 shows a schematically sectional view of the
conventional air compressor, wherein the piston
body has conducted an upward stroke, whereby the
air contained in the cylinder can be compressed in
the cylinder to produce compressed air.

FIG. 16 shows a schematically sectional view of an-
other conventional air compressor, wherein the pis-
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ton body has conducted an upward stroke.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0012] For further illustrating the technical contents of
the presentinvention, various embodiments are provided
in the following paragraphs.

[0013] Referring first to FIGS. 1 and 2, a piston body
6 according to a first embodiment of the present invention
is shown, which generally comprises a head 61 and a
rod 62 having a predetermined length. The head 61 has
a top surface which extends along a horizontal plane
(XY), wherein the head 61 defines an air receiving space
60 indented into the top surface of the head 61. The air
receiving space 60 is bounded by a bottom surface 602
and a surrounding surface 603 and having a top opening
601 at the top surface of the head 61. The head 61 of
the piston body 6 forms a flat top flange 611 at the pe-
riphery of the top opening 601 of the air receiving space
60, and forms a bottom flange 612 below the top flange
611, and defines an annular groove 64 at its outer sur-
face, between the top flange 611 and the bottom flange
612, wherein the annular groove 64 does not communi-
cate with the air receiving space 60. The bottom flange
612 of the head 61 is joined to a first end 621 of the rod
62. A second end 622 of the rod 62 defines a pivot hole
63. An air-tight ring 65, which functions as an O-ring, is
fitted into the annular groove 64 of the head 61.

[0014] The piston body 6 can be applied in a compres-
sor unit, the operation of which is shown in FIGS. 3
through 6, and 10, wherein the compressor unit 1 in-
cludes amain frame 10, a motor 11 mounted at the frame
10, acylinder 2, and a transmission mechanism including
a pinion 12 and a gear 13 engaged with the pinion 12.
The gear 13 is provided with a crankpin 15 connected
with the pivot hole 63 defined at the second end 622 of
the rod 62 of the piston body 6. The cylinder 2 has a top
wall 22, which serves as a top border of an inner space
21 of the cylinder 2. The top wall 22 defines an air exit
23 communicating with an air storage container 3 on the
cylinder 2. The air storage container 3 is provided with a
plurality of outlets 31, 32, 33. A plug 34 is placed on the
exit hole 23 defined on the top wall 22 of the cylinder 2.
A compression spring 36 is urged against the plug 34.
The outlet 31 is connected with a hose 41. The outlet 32
is connected with a pressure gauge 42. The outlet 33 is
connected with a relief valve 5, which includes a soft cap
51 provided at aninnermost end thereof. The compressor
unit 1 can be installed in a box 4 which is provided with
a switch 45 for starting or stopping the compressor unit.
The pressure gauge 42 installed at the compressor unit
1 can be exposed to the outside. The box 4 is provided
with a button 46, which has a push bar 461 inserted
through a mounting bolt 52 to touch the soft cap 51 of
thereliefvalve 5. When a high pressure of an object being
inflated is noticed, a user may depress the button 46 to
have its push bar 461 touch the soft cap 51, so that the
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soft cap 51 can be compressed and deformed to allow
excessive air in the object to be released into ambient
environment via the outlet 33 that connects the relief
valve 5. The hose 41, which is connected to the outlet
31, can be accommodated in the box 4 and closed by a
lid 47, so that the air compressor has an aesthetic ap-
pearance. FIGS. 3 and 4 show external appearances of
the box 4 which accommodates the compressor unit 1.
FIG. 9 shows an internal state of the box 4 which accom-
modates the compressor unit 1.

[0015] FIGS. 5 and 6 show two operational states of a
first embodiment of an air compressor. The piston body
6 conducts reciprocating motion in the cylinder 2. An up-
ward stroke of the piston body 6 can force the air con-
tained in the inner space 21 of the cylinder 2 to enter the
inner space 35 of the air storage container 3 (see FIG.
6), and then flow into an object to be inflated via the hose
41 connected to the outlet 31. A downward stroke of the
piston body 6 allows outside air to enter the inner space
21 of the cylinder 2 via the gap between the piston body
6 and the inner surface 24 of the cylinder 2 (see FIG. 5).
As such, repeated upward and downward strokes of the
piston body 6 will have the object fully inflated. Due to
the air receiving space 60 defined at the head 61 of the
piston body 6, when the piston body 6 has conducted an
upward stroke to reach top dead center, although the top
flange 611 almost contacts the top wall 22 of the cylinder
2, the air receiving space 60 can store additional com-
pressed air produced in the inner space 21 of the cylinder
2. This design can reduce the motion resistance of the
piston body 6, so that the piston body 6 can conduct
reciprocating motion more smoothly. Furthermore, in in-
flating an object, the air pressure in the object can keep
less than a safety pressure, so that the operational safety
can be ensured. Thus, there is no need to install a me-
chanical safety valve to an air compressor which employs
the piston body 6. Of course, the piston body 6 can be
applied to a second embodiment of the air compressor,
in which the cylinder 2 is provided with an air inlet 26 and
a resilient sheet 27 (see FIG. 7). When the piston body
6 conducts an upward stroke, the resilient sheet 27 can
close the inlet 26 (see FIG. 8). When the piston body 6
conducts a downward stroke, outside air can move the
resilient sheet 27 to be pivotally away from the air inlet
26, so that outside air may enter the inner space 21 of
the cylinder 2, as shown in FIG. 7. For a cylinder with an
inlet and a resilient sheet as mentioned above, the piston
body 6 can achieve the same effect as the first embodi-
ment of the air compressor.

[0016] FIGS. 12 and 13 show a second embodiment
of the piston body, wherein the head 61 defines an intake
channel 66 extending downwardly from the bottom sur-
face 602 and communicating with the air receiving space
60. The bottom surface 602 is provided with a mounting
post 67. A resilient sheet 68 is mounted on the mounting
post 67 provided on the bottom surface_602. As such,
upward strokes of the piston body 6 will cause the resilient
sheet 68 to close the intake channel 66, while downward
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strokes of the piston body 6 will cause the resilient sheet
68 to be pivotally moved away from the bottom surface
602 by outside air, so that outside air may enter the inner
space 21 of the cylinder 2.

[0017] In a third embodiment of the piston body 6, as
shown in FIG 11, the head 61 of the piston body 6 may
define a plurality of air receiving spaces (Pl, P2, P3),
which have different shapes and depths and do not com-
municate with each other.

[0018] Inlight of the foregoing, the piston body 6 of the
presentinvention defines at least one air receiving space
60 at its head 61, so that an air compressor employing
the piston body 6 has no need to be installed with a me-
chanical safety valve. Therefore, the manufacturing cost
of the air compressor can be reduced, and the piston
body 6 can conduct reciprocating motion more smoothly
and safely. These features render the present invention
novel and inventive.

Claims

1. A piston body for an air compressor, capable of con-
ducting reciprocating motion in a cylinder (2) of the
air compressor for producing compressed air in the
cylinder (2), the piston body comprising a head (61)
having a top surface which extends along a horizon-
tal plane (XY), the head (61) defining an air receiving
space (60) indented into the top surface of the head
(61), the air receiving space (60) being bounded by
a bottom surface (602) and a surrounding surface
(603) and having a top opening (601) at the top sur-
face of the head (61), whereby, without using a safety
valve, the pressure of compressed air produced in
the cylinder (2) does not exceed a safety pressure
set for an object to be inflated.

2. The piston body of claim 1, further comprising a rod
(62) and wherein the head (61) forms aflattop flange
(611) at the periphery of the top opening (601) of the
air receiving space (60), and forms a bottom flange
(612) below the top flange (611), and defines an an-
nular groove (64) at its outer surface, between the
top flange (611) and the bottom flange (612), the
annular groove (64) not communicating with the air
receiving space (60); the bottom flange (612) of the
head (61) is joined to a first end (621) of the rod (62),
a second end (622) of the rod (62) defining a pivot
hole (63); an air-tightring (65) is fitted into the annular
groove (64) of the head (61).

3. The piston body of claim 1, wherein the head (61)
defines a plurality of air receiving spaces (PI, P2,
P3), which have different shapes and depths and do
not communicate with each other

4. The piston body of claim 1, wherein the head (61)
defines an intake channel (66) extending downward-
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ly from the bottom surface (602) and communicating
with the air receiving space (60), bottom surface
(602) being provided with a mounting post (67), a
resilient sheet (68) being mounted on the mounting
post (67) provided on the bottom surface (602), 5
whereby upward strokes of the piston body will cause

the resilient sheet (68) to close the intake channel
(66), while downward strokes of the piston body will
cause the resilient sheet (68) to be pivotally moved
away from the bottom surface (602) by outside air, 10
so that outside air may enter an inner space (21) of

the cylinder (2).
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