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(54) AIR COMPRESSOR APPARATUS

(67)  Anair compressor is disclosed, which can keep
the pressure of air supply less than a safety pressure
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: when the piston body, which
conducts reciprocating motion in the cylinder, reaches
top dead center, a space is existed between the head of
the piston body and the top wall of the cylinder. Another
feature of the air compressor is that: an adjusting bolt is
used to adjust the volume of the auxiliary air chamber to
change the maximum permissible output pressure of the
air compressor to suit an object. As such, the air com-
pressor does not require a mechanical safety valve to
release air for limiting the pressure of air supply. The air
compressor can protect a tire from over-inflation and
save the manufacturing cost.

53 <7 X BV 77775 /
713 i
Ve
71 ?’A';é /l )
12—\ A\
121 S e 8
711\1 ﬁ ‘i‘ |42
79 ——JFSSS 82
/7/— ~ 35
51 T—3
50 \
41 33
\26
31 H \/20
32
~——25
34
2 RN
] 24

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 955 380 A1 2

Description
(a) Technical Field of the Invention

[0001] The presentinvention relates to an aircompres-
sor, which can prevent a tire from over-inflation without
using a mechanical safety valve.

(b) Description of the Prior Art

[0002] Theapplicanthasbeendedicated todeveloping
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 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; there is no space between
the head of the piston body and the top wall of the cylin-
der. The air compressor is installed with a safety valve.
When the air compressor is used to inflate a tire, if the
pressure of the air supply is greater than a safety pres-
sure set for the tire, the safety valve can act automatically
to release air into the environment. However, after the
safety valve has served for a long time, the valve may
be stuck, so that it cannot work properly upon a high
pressure of the compressed air produced in the air com-
pressor. Thus, a tire may be excessively inflated, thereby
causing a blowout.

SUMMARY OF THE INVENTION

[0003] One object of the present invention is to provide
an air compressor, 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.

[0004] To achieve the above object, the presentinven-
tion offers a solution as follows:

The air compressorincludes abox and an electrically
operated compressor unitinstalled in the box, where-
in a motor drives a piston body to conduct recipro-
cating motion in a cylinder to produce compressed
air, which can be transferred into an air storage con-
tainer provided with a plurality of outlets; when the
piston body reaches top dead center, a space is ex-
isted between a head of the piston body and a top
wall of the cylinder; a tube is formed integrally with
the air storage container and on the cylinder, wherein
the tube does not communicate with the air storage
container, an adjusting bolt being threadedly fitted
into the tube to define an auxiliary air chamber com-
municating with an inner space of the cylinder via an
auxiliary exit hole.
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[0005] As described above, one feature of the present
invention is that: when the piston body reaches top dead
center, a space is existed between the head of the piston
body and the top wall of the cylinder. Another feature of
the present invention is that: the auxiliary air chamber
cooperates with the inner space of the cylinder to in-
crease the operational security. As compared to the con-
ventional technology, the air compressor of the present
invention can keep the pressure of air supply less than
a safety pressure without using a mechanical safety
valve, so that a tire can be inflated without exceeding a
safety pressure thereof, and at the same time, the man-
ufacturing cost of the air compressor can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006]

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 a 3-dimensional view of the compressor
unit.

FIG 4 shows a schematically sectional view of the
air compressor.

FIG 5 shows an enlarged, partial view of the air com-
pressor shown in FIG 4.

FIG 6 shows a schematically sectional view of the
air compressor, wherein a relief valve is depressed
for releasing air into the 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 a schematically sectional view of the
air compressor, wherein the piston body has con-
ducted an upward stroke to reach top dead center,
and a spaceis existed between the head of the piston
body and the top wall of the cylinder.

FIG 9 shows another schematically sectional view
of the air compressor.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0007] For further illustrating the technical contents of
the present invention, one embodiment is provided in the
following paragraphs.

[0008] Referring first to FIGS. 1 through 4, an air com-
pressor according to one embodiment of the present in-
vention 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.
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[0009] 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
derive 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 an exit hole
32.

[0010] The air storage container 5 is provided with a
plurality of outlets 52, 53, 55 (see also FIG 9), 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.

[0011] One primary feature of the present invention is
that: when the piston body 25 has conducted an upward
stroke to reach top dead center, a space 33 is existed
between the top wall 31 of the cylinder 3 and the head
26 of the piston body 25, as shown in FIG 7. Therefore,
the pressure of the compressed air does not exceed a
predetermined pressure set for a tire to be inflated, with-
out requiring the compressor unit to install a mechanical
safety valve, so that a user can inflate a tire more con-
veniently, and the tire can be protected from over-infla-
tion. Another 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 does not
communicate with the inner space 51 of the air storage
container 5. The tube 54 defines therein an auxiliary
chamber 541 communicating with the inner space 33 of
the cylinder 3. An adjusting bolt 8 is threadedly fitted into
the tube 54 for adjusting the volume of the auxiliary cham-
ber 541.

[0012] Referring now to FIGS. 4 through 8, 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 exit hole
32 and an auxiliary exit hole 35. The exit hole 32 allows
the inner space 33 of the cylinder 3 to communicate 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 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 re-
duced portion 64. The base portion of the central column
62 is provided with a plurality of annular protrusions 621
and defines a plurality of annular grooves 622 at its outer
surface. A plurality of seal rings 65 are fitted into the an-
nular grooves 622 of the central column 62.

[0013] As shownin FIG 3, the top cover 6 can be cou-
pled to the air storage container 6 by turning the rotating
handle 61. One end of the compression spring 42 is en-
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gaged with the plug 41, while an opposite end of the
compression spring 42 is engaged with a lowest one of
the annular protrusions 621.

[0014] Referring to FIGS. 2 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
adiameter 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 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 com-
press 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 the environment via the outlet 53 which
connects the relief valve 7, as shown in FIG 6. The ad-
justing bolt 8, which is threadedly fitted into the tube 54,
defines at its outer surface an annular groove 81 to be
fitted with a seal ring 82. Turning the adjusting bolt 8 can
adjust the volume of the auxiliary chamber 541, which in
turn affect the inner space 33 of the cylinder 3, as shown
in FIGS. 5and 7.

[0015] When the piston body 25 has conducted an up-
ward stroke to reach top dead center, as shown in FIG
7, the space 33 is existed between the head 26 of the
piston body 25 and the top wall 31 of the cylinder 3; name-
ly, the head 26 of the piston body 25 is not located near
the top wall 31 of the cylinder 3. As shown, the space 33
has a depth indicated by the symbol (X) between the top
surface of the head 26 of the piston body 25 and the top
wall 31 of the cylinder 3. Furthermore, when the piston
body 25 conducts an upward stroke, the compressed air
contained in the inner space 33 of 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 exit hole 32 defined on the
top wall 31 of the cylinder 3, and then can flow into an
object via one of the outlets 52, 53, 55. Furthermore, 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 9.

[0016] Referringto FIGS. 6 and 7, a user may turn the
adjusting bolt 8 fitted at the tube 54 to adjust the volume
of the auxiliary air chamber 541 that communicates with
the inner space 33 of the cylinder 3, so that the pressure
of the compressed air produced in the cylinder 3 will be
less than a safety pressure for an object to be inflated.
[0017] The distance (X) between the head 26 of the
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piston body 25 and the top wall 31 of the cylinder 3 can
be obtained from the formula: X =S/ (P-1), where S is
the piston stoke; P’ is the ratio between the maximum
permissible output pressure and the atmospheric pres-
sure.

[0018] For example: if the atmospheric pressure is
about 101.325 KPa, the piston stroke S is 16, and the
maximum permissible output pressure is 350 KPa, then
P’ equals to 350 KPa / 101.325KPa = 3.45, and thus the
distance X equals to 16/ (3.45-1) = 6.53. To change the
maximum permissible output pressure of the compressor
unit, a user may turn the adjusting bolt 8 fitted at the tube
54 to change the volume of the auxiliary chamber 541
which communicates with the inner space 33 of the cyl-
inder 3. As such, the compressor unit does not require a
mechanical safety valve to limit the pressure of the com-
pressed air produced in the cylinder, so that a user can
inflate a tire more conveniently, and the manufacturing
cost of the compressor unit can be reduced.

[0019] In light of the foregoing, one feature of the
present invention is that when the piston body 25, which
conducts reciprocating motion in the cylinder 3, reaches
top dead center, a space is existed between the head 26
of the piston body 25 and the top wall 31 of the cylinder
3, so that the pressure of the compressed air produced
in the cylinder 3 will not exceed a safety pressure for a
tire to be inflated. Another feature of the presentinvention
is that the adjusting bolt 8 can adjust the volume of the
auxiliary air chamber 541 of the tube 54 to adjust the
maximum permissible output pressure of the compressor
unit. These features render the present invention useful.
[0020] 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 deporting
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: when the
piston body (25) reaches top dead center, a space
is existed between a head (26) of the piston body
(25) and a top wall (31) of the cylinder (3); a tube
(54) is formed integrally with the air storage container
(5) and on the cylinder (3), wherein the tube (54)
does not communicate with an inner space (51) of
the air storage container (5), an adjusting bolt (8)
being threadedly fitted into the tube (54) to define an
auxiliary air chamber (541) communicating with an
inner space (33) of the cylinder (3) via an auxiliary
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exit hole (35).

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 through hole (722) of the mount-
ing 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 excessive air
in an object to be inflated may flow through the gaps
(713) of the soft cap (71) and the through hole (722)
of the mounting bolt (72) to be released into the en-
vironment.

The air compressor of claim 1, further characterized
in that: the adjusting bolt (8) defines at its outer sur-
face an annular groove (81) to be fitted with a seal
ring (82), the volume of the auxiliary chamber (541)
being adjusted by turning the adjusting bolt (8).

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 an exit hole (32) which allows
the inner space (33) of the cylinder (3) to communi-
cate with the inner space (51) of the air storage con-
tainer (5); a plug (41) is placed on the exit hole (32)
of the top wall (31); a rectangular top cover (6) has
a rotating handle (61) at its outer surface and a cen-
tral column (62) extending from its inner surface, the
central column (62) having a base portion and a re-
duced portion (64) extending from the base portion,
wherein a step (63) is formed between the base por-
tion and the reduced portion (64), the base portion
of the central column (62) being provided with a plu-
rality of annular protrusions (621) and defines a plu-
rality of annular grooves (622) at its outer surface; a
plurality of seal rings (65) are fitted into the annular
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grooves (622) of the central column (62); the top cov-

er (6) is coupled to the air storage container (6) by
turning the rotating handle (61); one end of a com-
pression spring (42) is engaged with the plug (41),
and an opposite end of the compression spring (42) 5
is engaged with a lowest one of the annular protru-
sions (621).
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