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(54) COMBINATION STRUCTURE FOR A HOSE CONNECTED BETWEEN AN AIR COMPRESSOR 
AND A TIRE

(57) A combination structure for a hose connected
between a tire and an air compressor is disclosed. The
air compressor includes a box (1) in which a compressor
unit (13) and a sealant bottle (2) are installed. The sealant
bottle has an inlet (31) and an outlet (32). The inlet of the
sealant bottle is connected to one outlet tube (14) of the
compressor unit. The hose (4) has a first end and a sec-
ond end. The first end of the hose is adapted to be con-

nected to the outlet tube of the sealant bottle. The second
end of the hose can be connected to the combination
structure (5), which generally incudes a cap (6), a core
element (7), and a plug (8). With the combination struc-
ture, the chemical sealant contained in the sealant bottle
can be prevented from flowing out to contaminate objects
due to incorrect operation or negligence.
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Description

(a) Technical Field of the Invention

[0001] The present invention relates to a combination
structure for a hose connected between an air compres-
sor and a tire, wherein the compressor includes a box in
which a compressor unit and a sealant bottle having an
inlet and an outllet is installed; the inlet of the sealant
bottle is connected to one outlet tube of the compressor
unit; the hose has a first end adapted to be connected to
the outlet of the sealant bottle, and a second end con-
nected with the combination structure which is in turn
connected to an air valve of the tire; whereby the chemical
sealant contained in the sealant bottle can be prevented
from flowing out to contaminate the user or other objects
due to incorrect operation or negligence.

(b) Description of the Prior Art

[0002] The inventor of the present application has ded-
icated a long time to development of air compressors for
repairing and inflating punctured tires. For a conventional
air compressor installed with a sealant bottle for repairing
a tire, if a hose is not properly connected between the air
compressor and the tire, when the switch of the air com-
pressor is turned on, the chemical sealant contained in
the sealant bottle may be ejected out to contaminate the
user or other objects. In view of the disadvantage of con-
ventional air compressors, the inventor of the present
invention has developed an invention that can prevent
the chemical sealant from flowing out due to incorrect
operation or negligence. Now, the invention has been
granted Taiwan Patent No. 1456130, US Patent No.
8978716B2, and China Patent No. CN103104440B. For
a better performance in repairing tires, the inventor fur-
ther improves the invention.

SUMMARY OF THE INVENTION

[0003] One object of the present invention is to provide
a combination structure for a hose connected between
a tire and an air compressor including a box in which a
compressor unit and a sealant bottle are installed. The
sealant bottle has an inlet and an outlet. The inlet of the
sealant bottle is connected to one outlet tube of the com-
pressor unit. The hose has a first end and a second end.
The first end of the hose is adapted to be connected to
the outlet of the sealant bottle. The second end of the
hose can be connected to the combination structure,
which generally incudes a cap, a core element, and a
plug. With the combination structure, the chemical seal-
ant contained in the sealant bottle can be prevented from
flowing out to contaminate objects due to incorrect oper-
ation or negligence.
[0004] Other objects, advantages, and novel features
of the present invention will become more apparent from
the following detailed description when taken in conjunc-

tion with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]

FIG. 1 shows a schematic view, wherein a box in-
stalled with a compressor unit and a sealant bottle
is used to repair a tire.
FIG. 2 shows a perspective sectional view of the box,
wherein one outlet tube of the compressor unit is
connected with an inlet of the sealant bottle.
FIG. 3 shows an exploded view, wherein a combi-
nation structure according to the present invention
is disposed between a hose and an air valve of a tire.
FIG. 4 shows an exploded view of one embodiment
of the combination structure.
FIG. 5 shows an enlarged sectional view of a cap
used in the combination structure of the embodi-
ment.
FIG. 6 shows an enlarged sectional view of a core
element used in the combination structure of the em-
bodiment.
FIG. 7 shows an enlarged sectional view of a plug
used in the embodiment of the combination struc-
ture.
FIG. 8 shows a sectional view of the combination
structure connected between a hose and an air valve
of a tire, wherein the air valve is in slight threaded
engagement with the combination structure.
FIG. 9 shows a sectional view of the combination
structure connected between a hose and an air valve
of a tire, wherein the air valve is in further threaded
engagement with the combination structure, so that
the air inlet of the air valve can be opened.
FIG. 10 shows a sectional view of the combination
structure connected between a hose and an air valve
of a tire, wherein the air valve is in full threaded en-
gagement with the combination structure, so that a
plug of the combination structure can be pushed to
open the combination structure to allow the chemical
sealant to enter the tire.
FIG. 11 shows an exploded view of a second em-
bodiment of the combination structure.
FIG. 12 shows a sectional view of the combination
structure of the second embodiment.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0006] Referring to FIGS. 1 through 3, an air compres-
sor for vehicles generally includes a box 1, in which a
compressor unit 13 and a sealant bottle 2 are installed,
wherein the box 1 is provided thereon with a rocker-type
switch 11 and a recessed connection socket 12. The
compressor unit 13 can be started by turning on the
switch 11. An outlet tube 14 of the compressor uni 13
can be exposed to the recessed connection socket 12.
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The sealant bottle 2 contains therein a chemical sealant
and has an inlet 31 and an outlet 32 at its open end 21.
The inlet 31 of the sealant bottle 2 can be connected to
the outlet tube 14 of the compressor unit 13. The outlet
32 of the sealant bottle 2 allows the chemical sealant to
be delivered from the bottle. The sealant bottle 2 is in-
verted to be installed on the recessed connection socket
12 of the box 1 such that the bottom of the sealant bottle
2 faces up while the open end 21 of the sealant bottle 2
faces down. A hose 4 can be connected between the
compressor unit 13 and a tire 99. The hose 4 has a first
end 41 adapted to be connected to the outlet 32 of the
sealant bottle 2, and a second end connected with a com-
bination structure 5, which is in turn connected with an
air valve 9 of the tire. Using elecrical power from a vehicle
or other DC power supplies, the compressor unit 13 can
be started to generate compressed air, which can force
the chemical sealant to pass through the hose 4 and the
air valve 9 to enter the tire 99 to achieve the purpose of
repairing and inflating the tire.
[0007] FIGS 4 through 10 show one embodiment of
the combination structure 5 of the present invention,
which generally includes a cylindrical cap 6, a core ele-
ment 7, and a plug 8. The cylindrical cap 6 defines an
inner space 62 which opens out at one end to form an
opening 60 and defines a threaded hole 64 which com-
municates with the inner space 62 and opens out at an
opposite end (see FIG. 5). Furthermore, the cap 6 defines
two opposite through holes 61 at a location close to the
opening 60. An inwardly extending projection 67 is
formed in the cap 6 between the inner space 62 and the
threaded hole 64. The inwardly extending projection 67
has an annular peripheral surface 65 defining a central
opening which allows the inner space 62 to communicate
with the threaded hole 64. A step 63 is formed at a surface
of the inner space 62, above the inwardly extending pro-
jection 67. The inwardly extending projection 67 has a
conical surface 66 at its top, between the step 63 and
the annular peripheral surface 65. The core element 7,
which are roughly cylindrical in shape (see FIG. 6), has
a cylindrical body (not labeled) and a connection stem
72. The cylindrical body of the core element 7 defines an
inner space 70 therein and an annular groove 71 at its
outer surface. The connection stem 72 extends from the
cylindrical body and defines therein a passage 73 com-
municating with the inner space 70 and is provided with
serrated teeth (not labeled) at its outer surface to facilitate
connecting with the second end of the hose 4. The inner
space 70 has a diameter greater than the passage 73,
thus forming a step 74 therebetween. The core element
7 can be fitted into the cap 6 via the opening 60 to be in
contact with the step 63. A sealing ring 53 can be fitted
into the annular groove 71 of the cylindrical body of the
core element 7 to keep airtight. A gasket 51 is fitted in
the threaded hole 64 against a bottom of the inwardly
extedning projection 67 and defines a central opening 52
(see FIGS, 4 and 8). The plug 8 can be fitted in the cap
6 via the opening 60 for normally closing a flow path which

is partly formed by the inner space 62 and the threaded
hole 64. The plug 8 has a head 82 and a column 81
extending from the head 82 (see FIG. 7). The head 82
is formed with an annular protrusion 83, so that the head
82 has a diameter greater than the column 81. The col-
umn 81 is fitted with an sealing envelope 87 and inserted
through the central opening 52 of the gasket 51 to enter
the threaded hole 64 of the cap 6. More specifically, the
column 81 defines a purality of parallel troughs 84 at its
outer surface, along a predetermined length of the col-
umn, thus forming a plurality of ribs 85 between the
troughs 84. Also, the column 81 has a cylindrical neck
portion 86 formed between the head 82 and a location
from which the troughs 84 extend. As the column 81 is
inserted into the threaded hole 64 of the cap 6, the troughs
84 along with the column 81 extends through the central
opening 52 of the gasket 51 located in the threaded hole
64 of the cap 6. The sealing envelope 87 can be fitted
around the cylindrical neck portion 86 of the plug 8. The
sealing envelope 87 has an outer surface 871 bing ta-
pered off in the direction of the column’s end to form as
a conical surface which can be urged against the inter-
section of the conical surface 66 of the cap 6 and the
annular peripheral surface 65 of the cap 6 (see FIG. 8).
A compression spring 54 is located between the head 82
of the plug 8 and the step 74 of the core element 70.
More specifically, one end of the spring 54 is urged
against the annular protrusion 83 of the head 82, while
an opposite end of the spring 54 is urged against the step
74. A C-shaped ring 55 having two opposite tongues 551
is fitted in the cap 6, over the cylindrical body of the core
element 7, around the connection stem 72, such that the
two opposite tongues 551 are snapped into the two
through holes 61 of the cap 6, so that the core element
7 can be firmly fixed to the cap 6. The second end of the
hose 4 can be fitted over the connection stem 72 of the
core element 7 of the combination structure 5. A fixing
coil 40 can be fitted over the second end of the hose 4
to have the hose 4 firmly connected with the connection
stem 72 of the combination structure 5.
[0008] FIG. 8 shows a state of the combination struc-
ture 5, wherein the threaded hole 64 of the combination
structure 5 is in slight threaded engagement with the air
valve 9 of the tire 99. Under this circumstance, the sealing
envelope 87 is urged by the spring 54 to have its connical
surface 871 against the intersection of the conical surface
66 and the annular peripheral surface 65, thus sealing
the central opening of the inwardly extending projection
67, so that the chemical sealant cannot flow through the
central opeing 52 of the gasket 51 located in the threaded
hole 64 and thus can prevent the chemical sealant from
passing through the combination structure 5 even as the
switch 11 of the compressor unit 13 is turned on.
[0009] When the threaded hole 64 of the combination
structure 5 is in firther threaded engagement with the air
valve 9 of the tire 99, the plug 8 can push a central pin
91 of the air valve 9 to open an air inlet 92 of the valve
(see FIG. 9). As the threaded hole 64 is in full thread
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engagement with the air valve 9, as shown in FIG. 10,
the plug 8 can be pushed by the central pin 91 of the air
valve 9 to move towards the core element 7, so that the
connical surface 871 can be clear of the intersection of
the conical surface 66 and the annular peripheral surface
65 of the cap 6, and thus a flow path for the chemical
sealant can be formed. Specifically, the chemical sealant
being forced by the compressed air can pass through the
passage 73, the inner space 70, the central opening 52
of the gasket 51 (with the assistance of the troughs 84
of the plug 8), the threaded hole 64, and the air inlet 92
of the valve 9 to enter the tire 99 to repair and inflate the
tire until a normal pressure within the tire is reached.
[0010] FIGS 11 and 12 show a second embodiment of
the combination structure, wherein the cap 6 is provided
with a molded-in copper nut 68 at one end opposite to
the opening 60. The copper nut 68 defines a threaded
hole communicating with the inner space 62 and opening
out at the end opposite to the opening 60. The gasket
51, which defines a central opening 52 coaxial with the
threaded hole of the copper nut 68, is provided in molded-
in copper nut 68, in contact with a bottom of the inwardly
extedning projection 67.
[0011] As a summary, the present invention provides
a combination structure for a hose connected between
an air compressor and a tire for repairing and inflating
the tire. With the combination structure, the problem of
chemical sealant flowing out due to incorrect operation
of an air compressor or negligence can be prevented.

Claims

1. A combination structure for a hose connected be-
tween an air compressor and a tire, the air compres-
sor including a box (1), in which a compressor unit
(13) and a sealant bottle (2) are installed, the com-
pressor unit (13) capable of being electrically started
to generate compressed air; the sealant bottle (2)
contains therein a chemical sealant and has an inlet
(31) connected to an outlet tube (14) of the compres-
sor unit (13) and has an outlet (32) through which
the chemical sealant is delivered; the hose (4) has
a first end adapted to be connected to the outlet (32)
of the sealant bottle (2), and a second end capable
of being connected with the combination structure,
the combination structure comprising:

a cap (6) defing an inner space (62) which opens
out at one end and defining a threaded hole (64)
which communicates with the inner space (62)
and opens out at an opposite end for threaded
engagement with an air valve (9) of the tire,
wherein an inwardly extending projection (67) is
formed in the cap (6), between the inner space
(62) and the threaded hole (64), the inwardly
extending projection (67) having an annular pe-
ripheral surface (65) defining a central opening

which allows the inner space (62) to communi-
cate with the threaded hole (64);
a core element (7) fitted into the cap (6) via an
opening (60) of the cap (6) where the inner space
(62) opens out, the core element (7) having a
cylindrical body and a connection stem (72) de-
fining therein a passage (73) and extending from
the cylindrical body, beyond the opening (60) of
the cap (6) for connection with the second end
of the hose (4), the cylindrical body defining an
inner space (70) therein and an annular groove
(71) at its outer surface, the inner space (70) of
the cylindrical body comunicating with the pas-
sage (73) of the connection stem (72) and hav-
ing a diameter greater than the passage (73) of
the connection stem (72), thus forming a step
(74) therebetween; a sealing ring (53) being fit-
ted into the annular groove (71) of the cylindrical
body of the core element (7); a gasket (51) fitted
in the threaded hole (64) against a bottom of the
inwardly extedning projection (67) and defining
a central opening (52); and
a plug (8) fitted in the cap (6) and having a head
(82) and a column (81) which has a diameter
less than the head (82) and extends from the
head (82) and is fitted with an sealing envelope
(87) and is inserted through the central opening
(52) of the gasket (51) to enter the threaded hole
(64) of the cap (6), a spring (54) located between
the head (82) of the plug (8) and the step (74)
of the core element (7);
whereby the spring (54) normally forces the
sealing envelope (87) to seal the central opening
of the inwardly extending projection (67) of the
cap (6), thus preventing the chemical sealant
from flowing out due to incorrect operation even
as the compressor unit (13) is running.

2. The combination structure of claim 1, wherein the
box (1) is provided thereon with a rocker-type switch
(11) and a recessed connection socket (12), the out-
let tube (14) of the compressor unit (13) is exposed
to the recessed connection socket (12), and the seal-
ant bottle (2) is inverted to be installed on the re-
cessed connection socket (12) of the box (1) such
that a bottom of the sealant bottle (2) faces up while
an open end (21) of the sealant bottle (2) faces down.

3. The combination structure of claim 1, wherein the
cap (6) is further provided with a step (63) above the
inwardly extending projection (67) to be in contact
with a bottom of the core element (7) where the inner
space (70) opens out; the outwardly extending pro-
jection (67) has a conical suface (66) at its top, be-
tween the step (63) and the annular peripheral sur-
face (65).

4. The combination structure of claim 3, wherein the
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connection stem (72) of the core element (7) is pro-
vided at its outer surface with serrated teeth to facil-
itate connecting with the second end of the hose (4).

5. The combination structure of claim 4, wherein the
head (82) of the plug (8) is formed with an annular
protrusion (83), which is urged against by one end
of the spring (54); the column (81) defines at its outer
surface a purality of parallel troughs (84) extending
along a predetermined length, thus forming a plural-
ity of ribs (85) between the troughs (84), and has a
cylindrical neck portion (86) formed between the
head (82) and a location from which the troughs (84)
extend; the sealing envelope (87) is fitted around the
cylindrical neck portion (86) of the plug (8) and has
an outer surface (871) being tapered off to form as
a conical surface capable of being urged against an
intersection of the conical surface (66) of the cap (6)
and the annular peripheral surface (65) of the cap (6).

6. The combination structure of claim 3, wherein a C-
shaped ring (55) having two opposite tongues (551)
is fitted in the cap (6), over the cylindrical body of the
core element (7), around the connection stem (72),
such that the two opposite tongues (551) are
snapped into the two through holes (61) of the cap
(6), so that the core element (7) is firmly fixed to the
cap (6).

7. The combination structure of claim 1, further com-
prising a fixing coil (40) capable of fitting over the
second end of the hose (4), so that the hose (4) can
be firmly connected with the connection stem (72)
of the core element (7).

8. A combination structure for a hose connected be-
tween an air compressor and a tire, the air compres-
sor including a box (1), in which a compressor unit
(13) and a sealant bottle (2) are installed, the com-
pressor unit (13) capable of being electrically started
to generate compressed air; the sealant bottle (2)
contains therein a chemical sealant and has an inlet
(31) connected to an outlet tube (14) of the compres-
sor unit (13) and has an outlet (32) through which
the chemical sealant is delivered; the hose (4) has
a first end adapted to be connected to the outlet (32)
of the sealant bottle (2), and a second end capable
of being connected with the combination structure,
the combination structure comprising:

a cap (6) defing an inner space (62) which opens
out at one end and provided with a molded-in
copper nut (68) which defines a threaded hole
communicating with the inner space (62) and
opening out at an opposite end for threaded en-
gagement with an air valve (9) of the tire and is
provided therein with a gasket (51) defining a
central opening (52), wherein an inwardly ex-

tending projection (67) is formed in the cap (6),
between the inner space (62) and the threaded
hole (64), the inwardly extending projection (67)
having an annular peripheral surface (65) defing
a central opening which allows the inner space
(62) to communicate with the threaded hole (64),
the gasket (51) being placed against a bottom
of the inwardly extending projection (67);
a core element (7) fitted into the cap (6) via an
opening (60) of the cap (6) where the inner space
(62) opens out, the core element (7) having a
cylindrical body and a connection stem (72) de-
fining therein a passage (73) and extending from
the cylindrical body, beyond the opening (60) of
the cap (6) for connection with the second end
of the hose (4), the cylindrical body defining an
inner space (70) therein and an annular groove
(71) at its outer surface, the inner space (70) of
the cylindrical body communicating with the pas-
sage (73) of the connection stem (72) and hav-
ing a diameter greater than the passage (73) of
the connection stem (72), thus forming a step
(74) therebetween; a sealing ring (53) being fit-
ted into the annular groove (71) of the cylindrical
body of the core element(7); and
a plug (8) fitted in the cap (6) and having a head
(82) and a column (81) which has a diameter
less than the head (82) and extends from the
head (82) and is fitted with an sealing envelope
(87) and is inserted through the central opening
(52) of the gasket (51) to enter the threaded hole
of the molded-in cupper nut (68), a spring (54)
located between the head (82) of the plug (8)
and the step (74) of the core element (7);
whereby the spring (54) normally forces the
sealing envelope (87) to seal the central opening
of the inwardly extending projection (67) of the
cap (6), thus preventing the chemical sealant
from flowing out due to incorrect operation even
as the compressor unit (13) is running.
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