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(54) AIR COMPRESSOR APPARATUS

(57) An air compressor is disclosed, which provides
compressed air having a pressure less than a safety pres-
sure without using a safety valve, so that a tire can be
inflated without exceeding a safety pressure thereof. One
feature of the air compressor is that a tube is formed
integrally with the air storage container and on the cylin-
der, wherein the tube defines therein an auxiliary air
chamber communicating with the inner space of the cyl-
inder but not communicating with the air storage contain-
er. When the piston body reaches top dead center, the
head of the piston body almost contacts the top wall of
the cylinder, whereby part of the compressed air may
flow into the auxiliary air chamber, so that the piston body
can conduct downward strokes more smoothly, and the
compressed air can be prevented from exceeding a safe-
ty pressure set for an object to be inflated.
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Description

(a) Technical Field of the Invention

[0001] The present invention relates to an air compres-
sor, which allows air supply to keep less than a safety
pressure without using a mechanical safety valve, so that
a tire can be inflated without exceeding a safety pressure
thereof.

(b) Description of the Prior Art

[0002] The applicant has been dedicated to developing
air compressors for a long time. At the early days, the
applicant successfully converted a labor-intensive and
complicated air compressor into an air compressor that
is simple in structure and can be quickly assembled. In
US Pat. No. 7,462,018, an outlet header is provided with
a plurality of ducts or outlets, one of which can be con-
nected with a mechanical safety valve. When a piston
body, which conducts reciprocating motion in a cylinder,
reaches top dead center, the head of the piston body
almost contacts the top wall of the cylinder. Consequent-
ly, almost all the compressed air produced in the cylinder
will enter the outlet header. However, in operating the air
compressor, the pressure of the compressed air may ex-
ceed a safety pressure set for a tire to be inflated. For
preventing an over-inflation, the air compressor should
be installed with a safety valve which can automatically
release air into the environment upon detecting a high
pressure. However, after the safety valve has served for
a period of time, the valve may be stuck, so that it cannot
work properly when a high pressure of compressed air
occurs. Thus, a tire may be excessively inflated to cause
a blowout.

SUMMARY OF THE INVENTION

[0003] One object of the present invention is to provide
an air compressor, which allows its air supply to keep
less than a safety pressure without using a mechanical
safety valve, so that a tire can be inflated without exceed-
ing a safety pressure thereof and thus prevent a blowout.
[0004] To achieve the above object, the present inven-
tion offers a solution as follows:
[0005] The air compressor includes a box and an elec-
trically operated compressor unit installed in the box,
wherein a motor drivels a piston body to conduct recip-
rocating motion in a cylinder to produce compressed air,
which can be transferred into an air storage container
provided with a plurality of outlets; a tube is formed inte-
grally with the air storage container and on the cylinder,
the tube defining therein an auxiliary air chamber com-
municating with the inner space of the cylinder but not
communicating with the inner space of the air storage
container; when the piston body reaches top dead center,
the head of the piston body almost contacts the top wall
of the cylinder, whereby part of the compressed air pro-

duced in the cylinder may flow into the auxiliary air cham-
ber, so that the piston body can conduct downward
strokes more smoothly, and the compressed air can be
prevented from exceeding a safety pressure set for an
object to be inflated, without using a safety valve.
[0006] As described above, one feature of the present
invention is that a tube is formed integrally with the air
storage container and on the cylinder, and it defines
therein the auxiliary air chamber communicating with the
inner space of the cylinder but not communicating with
the inner space of the air storage container; when the
piston body reaches top dead center, the head of the
piston body almost contacts the top wall of the cylinder,
so that part of the compressed air produced in the cylinder
may flow into the auxiliary air chamber, and thus down-
ward strokes of the piston body can be conducted more
smoothly, and furthermore, the pressure of the com-
pressed air can be prevented from exceeding a safety
pressure set for an object to be inflated, without using a
mechanical safety valve.
[0007] As compared with conventional technology, the
air compressor of the present invention allows its air sup-
ply to keep less than a safety pressure without using a
mechanical safety valve, so that a tire can be inflated
without exceeding a safety pressure thereof; at the same
time, the manufacturing cost of the air compressor can
be reduced, and the piston body can conduct downward
strokes more smoothly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008]

FIG 1 shows a 3-dimensional view of an air com-
pressor, including a box and a compressor unit, ac-
cording to one embodiment of the present invention.
FIG 2 shows an exploded view of the compressor
unit.
FIG 3 shows another exploded view of the compres-
sor unit.
FIG 4 shows a schematically sectional view of the
air compressor.
FIG 5 shows an enlarged, partially sectional view of
the air compressor shown in FIG 4.
FIG 6 shows a schematically sectional view of the
air compressor, wherein a relief valve is actuated for
releasing air into ambient environment.
FIG 7 shows a schematically sectional view of the
air compressor, wherein an adjusting bolt is turned
for adjusting the volume of an auxiliary air chamber.
FIG 8 shows another schematically sectional view
of the air compressor.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0009] For further illustrating the technical contents of
the present invention, one embodiment is provided in the
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following paragraphs.
[0010] Referring first to FIGS. 1 through 4, an air com-
pressor according one embodiment of the present inven-
tion is shown, which generally includes a box 1 and a
compressor unit installed in the box 1, wherein the box
1 is provided with a switch 11, a button 12, and a trans-
parent window 13. The compressor unit includes a cyl-
inder 3, which allows a piston body 25 to operate therein,
and a main frame 20, which is formed integrally with the
cylinder 3 and used to mount a motor 21.
[0011] The main frame 20 also mounts a transmission
mechanism, which includes a pinion 22 and a gear 23
provided with a counterweight 28 and a crankpin 24. The
motor 21 is fitted with a cooling fan 27. The motor 21 can
drive the transmission mechanism to have the piston
body 25 conduct reciprocating motion along an inner sur-
face 34 of the cylinder 3 to produce compressed air,
which can overcome a compression spring 42 and thus
push a plug 41 up, so that the compressed air can be
transferred into an air storage container 5 via a main exit
hole 32.
[0012] The air storage container 5 is provided with a
plurality of outlets 52, 53, 55 (see also FIG 8), wherein
the outlet 52 is connected with a hose 91; the outlet 53
is connected with a relief valve 7; the outlet 55 is con-
nected with a pressure gauge 9. One primary feature of
the present invention is that a tube 54 is formed integrally
with the air storage container 5 and on the cylinder 3,
wherein the tube 54 defines therein an auxiliary chamber
541 communicating with the inner space 33 of the cylin-
der 3 via an auxiliary exit hole 35. However, the auxiliary
air chamber 541 of the tube 54 does not communicate
with the inner space 51 of the air storage container 5. An
adjusting bolt 8 is threadedly fitted into the tube 54 for
adjusting the volume of the auxiliary chamber 541.
[0013] Referring now to FIGS. 4 through 7, the bottom
50 of the air storage container 5 is joined to the top wall
31 of the cylinder 3. The top wall 31 defines the main exit
hole 32 and the auxiliary exit hole 35. The main exit hole
32 allows the inner space 33 of the cylinder 3 to commu-
nicate with the inner space 51 of the air storage container
5. The auxiliary exit hole 35 allows the inner space 33 of
the cylinder 3 to communicate with the auxiliary chamber
541 of the tube 54. The plug 41 is placed on the main
exit hole 32 defined on the top wall 31. A rectangular top
cover 6 has a rotating handle 61 at its outer surface and
a central column 62 extending from its inner surface (see
FIG 5). The central column 62 has a base portion and a
reduced portion 64 extending from the base portion,
wherein a step 63 is formed between the base portion
and the reduced portion 64. The base portion of the cen-
tral column 62 is provided with a plurality of annular pro-
trusions 621 and defines a plurality of annular grooves
622 at its outer surface. A plurality of seal rings 65 are
fitted into the annular grooves 622 of the central column
62.
[0014] As shown in FIG 2, the top cover 6 can be cou-
pled to the air storage container 5 by turning the rotating

handle 61 for sealing the air storage container 5. One
end of the compression spring 42 is engaged with the
plug 41, while an opposite end of the compression spring
42 is engaged with a lowest one of the annular protru-
sions 621 of the central column 62.
[0015] Referring to FIGS. 3 and 5, the relief valve 7
includes a hollow soft cap 71 having a tip 711 and an
annular portion provided with a plurality of spaced pro-
trusions 712 at its outer surface. Between two adjacent
protrusions 712 defines a gap 713. Amounting bolt 72
defines a central through hole 722 extending from an
opening 721 at one end of the mounting bolt 72, wherein
the central through hole 722 of the mounting bolt 72 has
a diameter smaller than the opening 721 of the mounting
bolt 72. The soft cap 71 is fitted in the outlet 53. The
mounting bolt 72 is fitted into the outlet 53 to have an
opposite end of the mounting bolt 72 located near the
soft cap 71. The annular portion of the soft cap 71 is
engaged with an inner surface of the outlet 53. The tip
711 of soft cap 71 is located near the opposite end of the
mounting bolt 72. A push bar 121 of the button 12 is
inserted through the central through hole 722 of the
mounting bolt 72 to touch the tip 711 of the soft cap 71.
The button 12 may be depressed to allow its push bar
121 to compress the soft cap 71 and thus deform the soft
cap 71, so that excessive air in an object to be inflated
can be released into ambient environment via the outlet
53 which connects the relief valve 7, as shown in FIGS.
5 and 6. The adjusting bolt 8 is threadedly fitted into the
tube 54 for adjusting the volume of the auxiliary air cham-
ber 541.
[0016] When the piston body 25 has conducted an up-
ward stroke to reach top dead center, as shown in FIG
7, the top surface 260 of the head 26 of the piston body
25 almost contacts the top wall 31 of the cylinder 3. As
a result, a large amount of the compressed air produced
in the cylinder 3 can overcome the compression spring
42 to push the plug 41 up and thus flow into the inner
space 51 of the air storage container 5 via the main exit
hole 32 defined on the top wall 31 of the cylinder 3, and
then can flow into an object to be inflated via one of the
outlets 52, 53, 55. However, part of the compressed air
may flow into the auxiliary air chamber 541 via the aux-
iliary exit hole 35. Therefore, the compressed air pro-
duced in the cylinder 3 will not exceed a safety pressure
set for the object to be inflated; furthermore, this design
allows downward strokes of the piston body 25 to be con-
ducted more smoothly. Also, the upward movement of
the plug 41 can be limited by the reduced portion 64 of
the central column 62 of the top cover 6, as shown in
FIGS. 7 and 8.
[0017] As shown in FIGS. 6 and 7, in case the air pres-
sure in an inflated object exceeds a safety pressure there-
of is noticed, a user may depress the relief valve 7 to
release air into ambient environment to reduce the pres-
sure.
[0018] In light of the foregoing, one feature of the
present invention is that the cylinder 3 is provided with
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the tube 54 defining the auxiliary air chamber 541 which
communicates with the inner space 33 of the cylinder 3
via the auxiliary exit hole 35; the inner space 51 of the
air storage container 5 communicates with the inner
space 33 of the cylinder 3 via the main exit hole 32, while
the auxiliary air chamber 541 of the tube 54 does not
communicate with the inner space 51 of the air storage
container 5; therefore, a large amount of the compressed
air produced in the cylinder 3 can flow into the inner space
51 of the air storage container 5 via the main exit hole
32, and then can flow into an object to be inflated via one
of the outlets provided at the air storage container 5; part
of the compressed air produced in the cylinder 3 can flow
into the auxiliary air chamber 541 via the auxiliary exit
hole 35. This design can prevent the pressure of the com-
pressed air from exceeding a safety pressure set for an
object to be inflated, without using a mechanical safety
valve; furthermore, downward strokes of the piston body
25 can be conducted more smoothly. These features
render the present invention inventive.
[0019] The above embodiment and drawings are not
for limiting the shape and style of the present invention.
Persons with ordinary skills in the art can make variations
or modifications to the embodiment without departing
from the scope of the present invention.

Claims

1. An air compressor including a box (1) and an elec-
trically operated compressor unit installed in the box
(1), wherein a motor (21) drives a piston body (25)
to conduct reciprocating motion in a cylinder (3) to
produce compressed air, which is transferred into an
air storage container (5) provided with a plurality of
outlets (52, 53, 55);
the air compressor characterized in that: a tube
(54) is formed integrally with the air storage container
(5) and on the cylinder (3), wherein the tube (54)
defines therein an auxiliary air chamber (541) com-
municating with an inner space (33) of the cylinder
(3) but not communicating with an inner space (51)
of the air storage container (5); when the piston body
(25) reaches top dead center, a head (26) of the pis-
ton body (25) almost contacts a top wall (31) of the
cylinder (3), whereby part of the compressed air pro-
duced in the cylinder (3) flows into the auxiliary air
chamber (541), so that the piston body (25) can con-
duct downward strokes more smoothly, and the com-
pressed air can be prevented from exceeding a safe-
ty pressure set for an object to be inflated, without
using a mechanical safety valve.

2. The air compressor of claim 1, further characterized
in that: the box (1) is provided with a button (12);
one of the outlets (52, 53, 55) is connected with a
relief valve (7), which includes a hollow soft cap (71)
having a tip (711) and an annular portion provided

with multiple spaced protrusions (712) at its outer
surface, between two adjacent protrusions (712) de-
fining a gap (713); a mounting bolt (72) defining a
central through hole (722) extending from an open-
ing (721) at one end of the mounting bolt (72), the
central through hole (722) of the mounting bolt (72)
having a diameter smaller than the opening (721) of
the mounting bolt (72), wherein the soft cap (71) is
fitted in the outlet that connects the relief valve (7),
the mounting bolt (72) is fitted into the outlet that
connects the relief valve (7) to have an opposite end
of the mounting bolt (72) located near the soft cap
(71), the annular portion of the soft cap (71) is en-
gaged with an inner surface of the outlet that con-
nects the relief valve (7), the tip (711) of soft cap (71)
is located near the opposite end of the mounting bolt
(72), and a push bar (121) of the button (12) is in-
serted through the central through hole (722) of the
mounting bolt (72) to touch the tip (711) of the soft
cap (71); whereby the button (12) may be depressed
to allow its push bar (121) to compress the soft cap
(71) and thus deform the soft cap (71), so that ex-
cessive air in an object to be inflated may flow
through the gaps (713) of the soft cap (71) and the
central through hole (722) of the mounting bolt (72)
to be released into ambient environment.

3. The air compressor of claim 1, further characterized
in that: an adjusting bolt (8) is threadedly fitted into
the tube (54) to define the auxiliary air chamber
(541), the volume of the auxiliary air chamber (541)
being adjusted by turning the adjusting bolt (8).

4. The air compressor of claim 1, further characterized
in that: a bottom (50) of the air storage container (5)
is joined to the top wall (31) of the cylinder (3), the
top wall (31) defining a main exit hole (32) which
allows the inner space (33) of the cylinder (3) to com-
municate with the inner space (51) of the air storage
container (5); a plug (41) is placed on the main exit
hole (32) of the top wall (31); a rectangular top cover
(6) has a rotating handle (61) at its outer surface and
a central column (62) extending from its inner sur-
face, the central column (62) having a base portion
and a reduced portion (64) extending from the base
portion, wherein a step (63) is formed between the
base portion and the reduced portion (64), the base
portion of the central column (62) being provided with
a plurality of annular protrusions (621) and defines
a plurality of annular grooves (622) at its outer sur-
face; a plurality of seal rings (65) are fitted into the
annular grooves (622) of the central column (62); the
top cover (6) is coupled to the air storage container
(6) by turning the rotating handle (61) for sealing the
air storage container (6); one end of a compression
spring (42) is engaged with the plug (41), and an
opposite end of the compression spring (42) is en-
gaged with a lowest one of the annular protrusions
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(621) of the central column (62).
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