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Description
BACKGROUND
1. Field of the Invention

[0001] The presentinvention relates to an inflating de-
vice, and more particularly to a manual dual-directional
inflating device that can supply compressed air in dual
directions.

2. Description of Related Art

[0002] An inflating device is applied to inflate a tire of
a bicycle or a motorcycle or a ball. To inflate an inflatable
object in a flat state with an inflating device having a large
volume, the inflating speed is high in a low resistance.
When the inflatable object is almost completely inflated,
the inflatable object has a high pressure inside, so a high
resistance will occur when the object is inflated with the
inflating device having a large volume. When the object
is inflated with an inflating device that has a small volume,
a smaller resistance is generated so that the object is
easily inflated.

[0003] A conventional inflating device comprises a
large pump and a small pump combined with each other,
such that the conventional inflating device is convenient
for use. However, the conventional inflating device can
only inflate an object in a unidirectional manner, so the
conventional inflating device cannot inflate an object rap-
idly. In addition, a switch is easily touched during the
operation of the conventionalinflating device, sothe large
pump and the small pump will be switched to each other
unintentionally and the conventional inflating device is
inconvenient in use.

[0004] To overcome the shortcomings, the present in-
vention tends to provide an inflating device to mitigate or
obviate the aforementioned problems.

SUMMARY OF THE INVENTION

[0005] The main objective of the invention is to provide
aninflating device that can supply compressed air in dual
directions.

[0006] Theinflatingdevice has abody, alarge cylinder,
a small cylinder, a handle, and a switching mechanism.
The body has a first chamber, a foot step, a top cap, a
firstinlet, a first check valve, a second inlet, and a second
check valve. The first chamber is defined in the body.
The foot step is mounted on a bottom end of the body.
The top cap is mounted on a top end of the body. The
firstinlet is defined in the top cap and communicates with
the first chamber. The first check valve is mounted in the
body and is disposed between the first chamber and the
first inlet. The second inlet is defined in the body and
communicates with the first chamber. The second check
valve is mounted in the body and is disposed between
the first chamber and the second inlet. The large cylinder
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is mounted moveably in the first chamber of the body and
has a top end, a second chamber, an upper input gap,
an inner bottom base, and a bottom base. The top end
of the large cylinder extends out of the top cap. The sec-
ond chamber is defined in the large cylinder. The upper
input gap is defined between an outer surface of a bottom
end of the large cylinder and an inner surface of the first
chamber. The inner bottom base is mounted on the bot-
tom end of the large cylinder and has a third inlet and a
third check valve. The third inlet is defined in the inner
bottom base and communicates with the second cham-
ber. The third check valve is mounted in the third inlet.
The bottom base is connected with the large cylinder, is
located below the inner bottom base, and has an outer
surface, an input passage, a first annular holding recess,
and a first O-ring. The outer surface of the bottom base
is spaced from the inner surface of the first chamber to
define a lower input gap between the outer surface of the
bottom base and the inner surface of the first chamber.
The input passage is defined between the inner bottom
base and the bottom base and communicates with the
third inlet. The first annular holding recess is defined
around and communicates with the input passage. The
first O-ring is mounted moveably in the first annular hold-
ing recess. The small cylinder is mounted moveably in
the second chamber of the large cylinder and has a top
end, a third chamber, and a piston base. The top end of
the small cylinder extends out of the top end of the large
cylinder. The third chamber is defined in the small cylin-
der. The piston base is hollow, is mounted on a bottom
end of the small cylinder, and has a bottom cover, a sec-
ond annular holding recess, a second O-ring, a fourth
inlet, and a fourth check valve. The second annular hold-
ing recess is defined around the piston base. The second
O-ring is mounted in the second annular holding recess.
The fourth inlet is defined in the bottom cover and com-
municates with the second chamber and the third cham-
ber. The fourth check valve is mounted in the fourth inlet.
The handleis mounted on the top end of the small cylinder
and has an outlet defined in the handle and communi-
cating with the third chamber of the small cylinder. The
switching mechanism is mounted on the top end of the
large cylinder.

[0007] Other objects, advantages and novel features
of the invention will become more apparent from the fol-
lowing detailed description when taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008]

Fig. 1 is a perspective view of an inflating device in
accordance with the present invention;

Fig. 2 is another perspective view of the inflating de-
vice in Fig. 1;

Fig. 3 is an enlarged exploded perspective view of
the inflating device in Fig. 1;
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Fig. 4 is a cross sectional side view of the inflating
device in Fig. 1;

Fig. 5 is a cross sectional front view of the inflating
device in Fig. 1;

Fig. 6 is an enlarged cross sectional front view of the
inflating device in Fig. 5;

Fig. 7 is another enlarged cross sectional front view
of the inflating device in Fig. 5;

Fig. 8 is an operational cross sectional side view of
the inflating device in Fig. 1; and

Fig. 9 is another operational cross sectional side
view of the inflating device in Fig. 1.

DETAILED DESCRIPTION OF THE INVENTION

[0009] WithreferencetoFigs. 1to05, an inflating device
in accordance with the present invention comprises a
body 10, alarger cylinder 20, a small cylinder 30, ahandle
40, and a switching mechanism 50.

[0010] The body 10 is elongated and hollow and has
a first chamber 101, a foot step 11, a top cap 12, a first
inlet 102, and a second inlet 103. The first chamber 101
is defined in the body 10. The foot step 11 is mounted
on abottom end of the body 10. The top cap 12is mounted
on a top end of the body 10. The first inlet 102 is defined
in the top cap 12 and communicates with the first cham-
ber 101. A first check valve 13 is mounted in the body 10
and is disposed between the first chamber 101 and the
firstinlet 102. The second inlet 103 is defined in the body
10 and communicates with the first chamber 101. A sec-
ond check valve 14 is mounted in the body 10 and is
disposed between the first chamber 101 and the second
inlet 103.

[0011] With further reference to Fig. 7, the large cylin-
der 20 is mounted moveably in the first chamber 101 and
has a top end, a bottom end, an outer surface, a second
chamber 201, an inner bottom base 21. The top end of
the large cylinder 20 extends out of the top cap 12. The
outer surface at the bottom end of the large cylinder 20
is spaced from an inner surface of the first chamber 101
to define an upper input gap 104 between the outer sur-
face of the larger cylinder 20 and the inner surface of the
first chamber 101. The second chamber 201 is defined
in the large cylinder 20. The inner bottom base 21 is
mounted on the bottom end of the large cylinder 20 and
has a third inlet 202 defined in the inner bottom base 21
and communicates with the second chamber 201. A third
check valve 22 is mounted in the third inlet 202.

[0012] A bottom base 23 is mounted in the first cham-
ber 101, is connected with the bottom of the large cylinder
20, and is located below the inner bottom base 21. The
bottom base 23 has an outer surface spaced from the
inner surface of the first chamber 101 to define a lower
input gap 105 between the outer surface of the bottom
base 23 and the inner surface of the first chamber 101.
An input passage 203 is defined between the inner bot-
tom base 21 and the bottom base 23 and communicates
with the third inlet 202. A first annular holding recess 204
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is defined around and communicates with the input pas-
sage 203. A first O-ring 24 is mounted moveably in the
first annular holding recess 204. The upper input gap 104
and the lower input gap 105 communicate with the first
annular holding recess 204.

[0013] The small cylinder 30 is mounted moveably in
the second chamber 201 and has a top end, a bottom
end, a third chamber 301, and a piston base 31. The top
end of the small cylinder 30 is mounted through and ex-
tends out of the top end of the large cylinder 20. The
piston base 31 is mounted on the bottom end of the small
cylinder 30. A second annular holding recess is defined
around the piston base 31, and a second O-ring 32 is
mounted in the second annular holding recess. The pis-
ton base 31 is hollow and has a bottom cover 33, a fourth
inlet 302 and a fourth check valve 34. The fourth inlet
302 is defined in the bottom cover 33 and communicates
with the second chamber 201 and the third chamber 301.
The fourth check valve 34 is mounted in the fourth inlet
302.

[0014] The handle 40 is mounted on the top end of the
small cylinder 30 and is located above the top cap 12.
The handle 40 has an outlet 41 and a pressure gauge
60. The outlet 41 is defined in the handle 40 and com-
municates with the third chamber 301. The pressure
gauge 60 is mounted on the handle 40 and communi-
cates with the third chamber 301.

[0015] With reference to Figs. 3 and 6, the switching
mechanism 50 is mounted on the top end of the large
cylinder 20 and comprises a switching block 51, a holding
collar 52, a first limiting member 53, a second limiting
member 54, and a top cover 55. The switching block 51
is mounted moveably on the top end of the large cylinder
20 and has an engaging portion 511 formed on the
switching block 51 and engaged with an engaging recess
42 defined in the handle 40. The holding collar 52 is
mounted securely on the top end of the large cylinder 20
and presses against the switching block 51. The first lim-
iting member 53 is mounted pivotally on the holding collar
52 and comprises a first limiting segment 531 and a first
pivotal segment 532. The first limiting segment 531 is
formed on an end of the first limiting member 53. The
first pivotal segment 532 is formed on the first limiting
member 53 and is pivotally connected with the holding
collar 52. The second limiting member 54 is mounted
pivotally on the holding collar 52 and comprises a second
limiting segment 541 and a second pivotal segment 542.
The second limiting segment 541 is formed on a middle
portion of the second limiting member 54. The second
pivotal segment 542 is formed on the second limiting
member 54 and is pivotally connected with the holding
collar 52. The top cover 55 is located above the holding
collar 52 and covers the first limiting member 53 and the
second limiting member 54. Two ends of the switching
block 51 extend respectively out of two sides of the top
cover 55. In addition, the switching block 51 further has
a first limiting recess 512 and a second limiting recess
513 for engaging respectively with the first limiting mem-



5 EP 3 540 219 A1 6

ber 53 and the second limiting member 54 inside.
[0016] To inflate an object with the small cylinder 30,
the switching block 51 is pushed to engage with the body
10 such that the larger cylinder 20 is kept from moving.
At this time, the first limiting segment 531 on the first
limiting member 53 is engaged with the first limiting re-
cess 512 due to the gravity. When the handle 40 is pulled
upward and the small cylinder 30 is moved upward, air
will be sucked into the first chamber 101 via the first inlet
102. The air then enters into the second chamber 201
via the upper input gap 104, the first annular holding re-
cess 204, the input passage 203, and the third inlet 202.
When the handle 40 is pushed downward, the third check
valve 22is closed and the fourth check valve 34 is opened
such that the air in the second chamber 201 will enter
into the third chamber 301 via the fourth inlet 302. The
air in the third chamber 301 will be pushed into the inflat-
able object via the outlet 41. While the small cylinder 30
is moved, the switching block 51 is locked and is pre-
vented from moving. When the small cylinder 30 is moved
to a lowest position, the first limiting member 53 can be
pivoted to disengage the first limiting segment 531 from
the first limiting recess 512. Thus, the switching block 51
is unlocked and can be moved.

[0017] With reference to Figs. 7 and 8, to inflate an
object with the large cylinder 20, the switching block 51
is pushed to disengage from the body 10 and to engage
with the engaging recess 42 in the handle 40 such that
the large cylinder 20 is moveable with the small cylinder
30. At this time, the second limiting segment 541 of the
second limiting member 54 is engaged with the second
limiting recess 513 due to the gravity. When the handle
40 is pulled upward, the small cylinder 30 and the large
cylinder 20 are moved upward together.

[0018] The air in the first chamber 101 above the bot-
tom base 23 will be pushed into the third chamber 301
via the upper input gap 104, the first annular holding re-
cess 204, the input passage 203 , the third inlet 202, and
the fourth inlet 302. The original air in the third chamber
301 will be pushed into the inflatable object via the outlet
41. At this time, the first O-ring 24 abuts the top surface
of the bottom base 23, so the air in the first chamber 101
above the bottom base 23 is kept from passing through
the lower input gap 105 and from entering the space in
the first chamber 101 below the bottom base 23. The air
outside the body 10 will be sucked into the space of the
first chamber 101 below the bottom base 23 via the sec-
ond inlet 103.

[0019] WithreferencetoFigs.7 and 9, whenthe handle
40 is pushed downward, the O-ring 24 will be moved
upward in the first annular holding recess 204. The air in
the first chamber 101 below the bottom base 23 will be
pushed into the third chamber 301 via the lower input
gap 105, the first annular holding recess 204, the input
passage 203, the third inlet 202, and the fourth inlet 302,
and the air in the third chamber 301 is pushed to inflate
the object via the outlet 41. At this time, the air outside
the body 10 will be sucked into the space of the first cham-
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ber 101 above the bottom base 23 via the first inlet 102.
Accordingly, the object can be inflated both in the upward
and downward movements of the handle 40.

[0020] Whilethe smallcylinder 30is moved, the switch-
ing block 51 is locked and is prevented from moving.
When the small cylinder 30 is moved to a lowest position,
the second limiting member 54 can be pivoted to disen-
gage the second limiting segment 541 from the second
limiting recess 513. Thus, the switching block 51 is un-
locked and can be moved.

[0021] With such an arrangement, the inflating device
in accordance with the present invention can inflate an
object by the large cylinder in both directions, i.e. upward
and downward movements, such that the inflating effi-
ciency of the inflating device is improved. In addition,
because the switching block 51 is locked by the first lim-
iting member 53 or the second limiting member 54 during
the operation of the inflating device, the switching block
51 cannot be moved unintentionally. Furthermore, with
the arrangement of the pressure gauge 60, the pressures
in the third chamber 301 can be shown on the pressure
gauge 60 to a user.

Claims

1. Aninflating device, characterized in that the inflat-
ing device comprises:

a body (10) having

a first chamber (101) defined in the body
(10);

a foot step (11) mounted on a bottom end
of the body (10);

a top cap (12) mounted on a top end of the
body (10);

afirst inlet (102) defined in the top cap (12)
and communicating with the first chamber
(101);

a first check valve (13) mounted in the body
(10) and disposed between the first cham-
ber (101) and the first inlet (102);

asecond inlet (103) defined in the body (10)
and communicating with the first chamber
(101); and

a second check valve (14) mounted in the
body (10) and disposed between the first
chamber (101) and the second inlet (103);

a large cylinder (20) mounted moveably in the
first chamber (101) of the body (10) and having

a top end extending out of the top cap (12);
asecond chamber (201) defined in the large
cylinder (20);

an upper input gap (104) defined between
an outer surface of a bottom end of the large
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cylinder (20) and an inner surface of the first
chamber (101);

an inner bottom base (21) mounted on the
bottom end of the large cylinder (20) and
having

a third inlet (202) defined in the inner
bottom base (21) and communicating
with the second chamber (201); and

a third check valve (22) mounted in the
third inlet (202);

abottom base (23) connected with the large
cylinder (20), located below the inner bot-
tom base (21), and having

an outer surface spaced from the inner
surface of the first chamber (101) to de-
fine a lower input gap (105) between
the outer surface of the bottom base
(23) and the inner surface of the first
chamber (101);

an input passage (203) defined be-
tween the inner bottom base (21) and
the bottom base (23) and communicat-
ing with the third inlet (202);

a first annular holding recess (204) de-
fined around and communicating with
the input passage (203); and

afirst O-ring (24) mounted moveably in
the first annular holding recess (204);

a small cylinder (30) mounted moveably in the
second chamber (201) of the large cylinder (20)
and having

a top end extending out of the top end of
the large cylinder (20);

a third chamber (301) defined in the small
cylinder (30); and

a piston base (31) being hollow, mounted
on a bottom end of the small cylinder (30),
and having

a bottom cover (33);

a second annular holding recess de-
fined around the piston base (31);

a second O-ring (32) mounted in the
second annular holding recess;
afourthinlet (302) defined in the bottom
cover (33) and communicating with the
second chamber (201) and the third
chamber (301); and

a fourth check valve (34) mounted in
the fourth inlet (302);

a handle (40) mounted on the top end of the
small cylinder (30) and having an outlet (41) de-
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fined in the handle (40) and communicating with
the third chamber (301) of the small cylinder
(30); and

a switching mechanism (50) mounted on the top
end of the large cylinder (20).

2. Theinflating device as claimed in claim 1, wherein

the switching mechanism (50) comprises

a switching block (51) mounted moveably on the
top end of the large cylinder (20) and having an
engaging portion (511); and

a holding collar (52) mounted securely on the
top end of the large cylinder (20) and pressing
against the switching block (51); and

the handle (40) has an engaging recess (42) defined
in the handle (40) and selectively engaged with the
engaging portion (511) on the switching block (51).

The inflating device as claimed in claim 2, wherein
the switching mechanism (50) further comprises

afirst limiting member (53) pivotally mounted on
the holding collar (52) and having a first limiting
segment (531); and

a second limiting member (54) pivotally mount-
edonthe holding collar (52) and having a second
limiting segment (541); and

the switching block (51) has

afirst limiting recess (512) defined in the switch-
ing block (51) and selectively engaged with the
first limiting segment (531) of the first limiting
member (53); and

a second limiting recess (513) defined in the
switching block (51) and selectively engaged
with the second limiting segment (541) of the
second limiting member (54) .

The inflating device as claimed in claim 3, wherein
the switching mechanism (50) further comprises a
top cover (55) located above the holding collar (52)
and covering the first limiting member (53) and the
second limiting member (54); and

two ends of the switching block (51) extend respec-
tively out of two sides of the top cover (55).

The inflating device as claimed in claim 3, wherein
the first limiting member (53) has a first pivotal seg-
ment (532) formed on the first limiting member (53)
and pivotally connected with the holding collar (52).

The inflating device as claimed in claim 3, wherein
the second limiting member (54) has a second piv-
otal segment (542) formed on a middle of the second
limiting member (54) and pivotally connected with
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the holding collar (52).

7. The inflating device as claimed in claim 3, wherein
the handle (40) further comprises a pressure gauge
(60) mounted on the handle (40) and communicating
with the third chamber (301).

Amended claims in accordance with Rule 137(2)
EPC.

1. Aninflating device comprising:
a body (10) having

a first chamber (101) defined in the body
(10);

a foot step (11) mounted on a bottom end
of the body (10);

a top cap (12) mounted on a top end of the
body (10);

afirstinlet (102) defined in the top cap (12)
and communicating with the first chamber
(101);

afirst check valve (13) mounted in the body
(10) and disposed between the first cham-
ber (101) and the first inlet (102);

asecond inlet (103) defined in the body (10)
and communicating with the first chamber
(101); and

a second check valve (14) mounted in the
body (10) and disposed between the first
chamber (101) and the second inlet (103);

a large cylinder (20) mounted moveably in the
first chamber (101) of the body (10) and having

asecond chamber (201) defined inthe large
cylinder (20) ;
a top end extending out of the top cap (12);

a small cylinder (30) mounted moveably in the
second chamber (201) of the large cylinder (20)
and having

a top end extending out of the top end of the
large cylinder (20); and

a handle (40) mounted on the top end of the
small cylinder (30), characterized in that:

the large cylinder (20) further comprises

an upper input gap (104) defined be-
tween an outer surface of a bottom end
of the large cylinder (20) and an inner
surface of the first chamber (101);

an inner bottom base (21) mounted on
the bottom end of the large cylinder (20)
and having
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10

a third inlet (202) defined in the in-
ner bottom base (21) and commu-
nicating with the second chamber
(201); and

a third check valve (22) mounted
in the third inlet (202);

a bottom base (23) connected with the
large cylinder (20), located below the
inner bottom base (21), and having

an outer surface spaced from the
inner surface of the first chamber
(101) to define a lower input gap
(105) between the outer surface of
the bottom base (23) and the inner
surface of the first chamber (101);
aninput passage (203) defined be-
tween the inner bottom base (21)
and the bottom base (23) and com-
municating with the third inlet
(202);

afirst annular holding recess (204)
defined around and communicat-
ing with the input passage (203) ;
and

a first O-ring (24) mounted move-
ably in the first annular holding re-
cess (204);

the small cylinder (30) further comprises

a third chamber (301) defined in the
small cylinder (30); and

apiston base (31) being hollow, mount-
ed on a bottom end of the small cylinder
(30), and having

a bottom cover (33);

a second annular holding recess
defined around the piston base
(31);

a second O-ring (32) mounted in
the second annular holding recess;
a fourth inlet (302) defined in the
bottom cover (33) and communi-
cating with the second chamber
(201) and the third chamber (301);
and

a fourth check valve (34) mounted
in the fourth inlet (302);

the handle (40) has an outlet (41) defined
in the handle (40) and communicating with
the third chamber (301) of the small cylinder
(30); and

a switching mechanism (50) is mounted on
the top end of the large cylinder (20).
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2. The inflating device as claimed in claim 1, wherein
the switching mechanism (50) comprises

a switching block (51) mounted moveably on the

top end of the large cylinder (20) and havingan %

engaging portion (511); and

a holding collar (52) mounted securely on the

top end of the large cylinder (20) and pressing

against the switching block (51); and

10

the handle (40) has an engaging recess (42) defined
in the handle (40) and selectively engaged with the
engaging portion (511) on the switching block (51).

3. The inflating device as claimed in claim 2, wherein 15
the switching mechanism (50) further comprises

afirst limiting member (53) pivotally mounted on

the holding collar (52) and having a first limiting
segment (531); and 20
a second limiting member (54) pivotally mount-

ed on the holding collar (52) and having a second
limiting segment (541); and

the switching block (51) has 25

afirst limiting recess (512) defined in the switch-
ing block (51) and selectively engaged with the
first limiting segment (531) of the first limiting
member (53); and 30
a second limiting recess (513) defined in the
switching block (51) and selectively engaged
with the second limiting segment (541) of the
second limiting member (54) .
35
4. The inflating device as claimed in claim 3, wherein
the switching mechanism (50) further comprises a
top cover (55) located above the holding collar (52)
and covering the first limiting member (53) and the
second limiting member (54); and 40
two ends of the switching block (51) extend respec-
tively out of two sides of the top cover (55).

5. The inflating device as claimed in claim 3, wherein
the first limiting member (53) has a first pivotal seg- 45
ment (532) formed on the first limiting member (53)
and pivotally connected with the holding collar (52).

6. The inflating device as claimed in claim 3, wherein
the second limiting member (54) has a second piv- 50
otal segment (542) formed on a middle of the second
limiting member (54) and pivotally connected with
the holding collar (52).

7. The inflating device as claimed in claim 3, wherein 55
the handle (40) further comprises a pressure gauge
(60) mounted on the handle (40) and communicating
with the third chamber (301).
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