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ABSTRACT

There is provided a resin tube-equipped quick connector
capable of connecting a fuel-transporting resin tube to a
mating pipe without hindrance even if the resin tube has a small
diameter.

The quick connector 16 1s constructed such that 1t
includes a connector body 18 having a press-fitting portion
.28, and a retalner 20. On the other hand, a press-fit
undergoing portion 10A of the resin tube 10 into which the
press-fitting portion 28 is to be press-fitted 1is beforehand

expanded in tube diameter prior to the press-fitting, and the

press-fitting portion 28 is press—-fitted into the expanded

press—-fit undergoing portion 10A 1in a withdrawal-preventing

condition to provide the quick connector 16 equipped with the

resin tube 10.
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DESCRIPTION

RESIN TUBE-EQUIPPED QUICK CONNECTOR

Technical Field

This i1nvention relates to a resin tube-equipped quick

connector, andmore specifically to a resin tube-equipped quick

connector for connecting a fuel-transporting resin tube to a

mating pipe.

Background Art

A resin tube has heretofore been widely used for fuel

transporting purposes, for example,

within a fuel tank to an

engine.

for transporting fuel

This resin tube 1s connected to a vehicle body-side

mating plpe to form a piping system for fuel transporting

purposes.

Heretofore, for connecting this resin tub

e and the mating

pipe together, a quick connector capable of effecting this

S

connection with a one-touch operation has been used.

A quick connector o:

in JP-A-11-201355. Figs

f this kind 1s disclosed,

for example,

. 8A, 8B, 9A and 9B show a specific

example of the construction of this quick connector.

In these Figures,

200 denotes a resin tube, and 202

denotes a mating plipe to which this resin tube 200 is to be
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connhected.

An engagement convex portion (pipe-side engagement

portion) 204, projecting in an annhular shape, 1s formed on an

outer peripheral surface of the mating pipe 202.

206 denotes the quick connector which includes a
connector body (here made entirely of a resin) 208, a retainer
210, and O-rings 212 and a bushing 214 which serve as seal
members.

The connector body 208 has a retainer holding portion

216 at one axlal side thereof, and also has a press-fitting
portion 218 at the other side thereof.
The press-fitting portion 218 is a portion for being

press—fitted into the interior of the resin tube 200 in the

axlal direction, and annular projections 220 of a sawtooth-1like

cross—-section, each having an acute-angled distal end, are

formed respectively on a plurality of axially-different

portions of an outer peripheral surface of this press-fitting

portion.
By press—-fitting this press-fitting portion 218 into the

interior of the resin tube 200, the connector body 208 is

connected to thils resin tube 200.
At this time, the annular projections 220, formed on the

outer peripheral surface of the press-fittingportion 218, bite

lnto an 1nner surface of an end portion of the resin tube 200

pulgingly deformed as a result of the pressing fitting, thereby
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—

preventing the withdrawal of the resin tube 200.

Incldentally, an annular groove 1s formed in the

press—-fitting portion 218, and an O-ring 222 1s held in this

groove, and this O-ring 222 forms an airtight seal between the

press-fitting portion 218 and the resin tube 200.

The retalner holding portion 216 1s a portion for.
recelving the retainer 210 therein to hold the same, and the
connector body 208 1s connected to the mating pipe 202 through
this retalner 210.

A retalning engagement portion (body-side retaining
engagement portion) 224 for retaining engagement with the
retalner 210 is formed at a front end of this retainer holding
portion 216.

On the other hand, the retaliner 210 is a resin—-made member
having a generally annular shape as a whole, and can be
elastically deformed radially.

An engagement recess portion (retalner-side engagement

portion) 225 with which the engagement convex portion 204 of

the mating pipe 202 can be engaged from a radially-inward side,
as well as a retaining engagement groove (retalner-side

retalining engagement portion) 226 which can be fitted to the

retalning engagement portion 224 of the connector body 208 also

from the radially-inward side to be retained in the axial

direction, 1s provided on this retainer 210.

This retaining engagement groove 226 is retainingly
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engaged with the retaining engagement portion 224 of the
retainer holding portion 216, so that the retailner 210 1s held
in a fixed condition in the axial direction by this retalner
holding portion 2160.

Further, an inner peripheral cam surface 228 and an outer

peripheral cam surface 230, each having a tapering shape, are

formed respectively on an inner peripheral surface and an outer

i

peripheral surface of this retainer 210.

When the mating pipe 202 is inserted into the interilor

of the retainer 210 in the axial direction, the inner peripheral

cam surface 228 abuts against the engagement convex portion
204 to guide the movement thereof, and also causes the retainer
210 to make an expanding motion elastically as a whole by a
cam effect in accordance with the movement of the engagement
convex portion 204, thereby allowing the passage of the

engagement convex portion 204.

Then, when the engagement convex portion 204 reaches the
position of the engagement recess portion 225, the retailner
210 is restored into its original shape as a whole, and

simultaneously with this, the engagement convex portion 204

is fitted in the engagement recess portion 225, so that these
portions are fixed to each other in the axlal direction.

On the other hand, when the retainer 210 1s 1nserted into
the retainer holding portion 216 of the connector body 208 in

the axial direction, the outer peripheral cam surface 230 abuts



CA 02550946 2006-06-21

agalnst the retaining engagement portion 224 to cause the
retainer 210 to make a dlameter-reducing motion elastically
as a whole, and causes the retalning engagement groove 226 to
be retaliningly engaged with the retaining engagement portion

224 with this diameter-reducing motion.

Operating finger grips 231 are provided at a front end

portion of the retalner 210, and by applying a force to the

operating finger grips 231, the retainer 210 can be caused to
make a diameter-reducing motion.
In this guilick connector 206, the retainer 210 is held

in the retainer holding portion 216 of the connector body 208,

and 1n this condition the mating pipe 202 1s inserted into the
interior of the retainer 210 in the axial direction.

At this time, the retainer 210 is elastically forced open
in an expanding direction by the engagement convex portion 204

p—"

of the mating pipe 202, and then makes a diameter-reducing

motion when the engagement convex portion 204 reaches the
engagement recess portion 225, and also the engagement convex
portion 204 is engaged in the engagement recess portion 225.

Incidentally, the retainer 210 may be beforehand

attached to the mating pipe 202, and in this condition the

mating pipe 202 may be inserted, together with the retainer

210, 1nto the connector body 208.
At this time, the retainer 210 once makes 2

dlameter-reducing motion, and thereafter makes an expanding
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motion when the retalning engagement groove 226 reaches the
poslition of the retaining engagement portion 224, so that the

retaining engagement groove 226 1s retainingly engaged with

the retalning engagement portion 224.
The O-rings 212 and the bushing 214 which serve as the

seal members are mounted within the connector body 208 at a

region deeper than the retainer holding portion 216, and are
held therein. When the mating plpe 202 i1is inserted into the
connector body 208, the O-rings 212 and the bushing 214 are
brought 1nto air-tight contact with an insertion end portion

.

232 of the mating pipe 202, that 1s, the outer peripheral

surface of the insertion end portion 232 disposed closer to
the distal end of the mating pipe than the engagement convex
portion 204 1s disposed, thereby forming an air~tight seal
between the mating pipe 202 and the connector body 208.

Although the two O-rings 212 are used in Fig. 8A, there
are occasions when only one O-ring 212 is used in order to
achlieve a compact design as shown in Fig. 8B.

As will be appreciated from the foregoing, 1in the
connection using such quick connector 206, the resin tube 200
can be easily connected to the mating pipe 202 with a one-touch

operation.

For example, a tube, having an 1nner diameter of 6 mm
and an outer diameter of about 8 mm, has been used as the above

conventional resin tube 200, and it has been used in a piping
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system as shown 1in Fig. 10.

In this piping system, fuel within a fuel tank 234 1s

supplied via a supply passage 238 under a constant pressure

by a fuel pump 236, and this fuel is injected from an injector
240 into a cylinder 242 of an engine, and excess fuel is retuned
to the fuel tank 234 via a return passage 244.

From the viewpoint of the design of the plping system
or from the viewpoint of cost reduction, it 1s considered
preferable that the above pilipes and resin tube should be
lightweight and small 1n diameter.

On the other hand, 1n recent years, there has been used
a piping system (a so-called fuel returnless system) in which
only a necessary amount of fuel, that 1s, an amount to be

consumed, 1s supplied to the engine without supplying excess

fuel from the fuel tank 234, and the returning of the excess
fuel to the fuel tank 234 as 1n the piping system (a so-called
fuel return system) of Fig. 10 1s not carried out.

In this fuel returnless system, only the necessary amount

of fuel 1s supplied, and therefore when a resin tube, having

the same inner diameter as that of the resin tube of the piping

system of Fig. 10, 1s used, the accumulation of the fuel is

liable to occur, and the accumulated fuel is vaporized within
the piplng by the atmosphere within an engine room, so that
an engilne speed 1s liable to become unstable.

In this case, 1t 1s preferred to use a small-diameter
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resin tube with an inner diameter, for example, of not larger than 5 mm as the resin

tube so that the accumulation of the fuel will not occur.

With respect to so-called compact vehicles with a small engine
displacement, such as a mini-vehicle, an automotive two-wheeled vehicle, an
automotive three-wheeled vehicle and an ATV (All Terrain Vehicle), it is preferred to
use a small-diameter resin tube with an inner diameter of not larger than 4 mm (for
example, 3.5 mm) for the purpose of suppressing the accumulation of fuel, and it is
more preferred to use a small-diameter resin tube with an inner diameter of not larger

than 3 mm (for example, 2.5 mm).

However, in the case of using such a small-diameter resin tube, when
the press-fitting portion 218 of the quick connector 206 is press-fitted directly into the
resin tube, this press-fitting operation fails halfway, and when trying to forcibly press-
fit it, the resin tube is buckled, so that the resin tube cannot be connected to the

mating pipe 202 by the use of such a quick connector 206.
Disclosure of the Invention

This invention has been made in view of the background of the above
circumstances. An object of some embodiments of the invention is to provide a resin
tube-equipped quick connector capable of connecting even such a small-diameter

resin tube as described above to a mating pipe
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without hindrance.

According to one aspect of the present invention, there

Is provided a coupling structure of a quick connector and a resin tube for

connecting a fuel-transporting resin tube to a mating pipe,
comprising a connector body, a retainer and a seal member;
characterized in that the connector body has a generally
tubular shape as a whole, and has a socket-like retainer holding
portion at one axial side thereof, and also has at the other
side thereof a press—-fittingportionwhichispress-fitted into
fhe interior ‘of the resin tube from one end thereof; the
retainer is a member for being held in Lhe relalner holding
portion, and is engaged with a convex or concave pipe-side
engagement portion, formed on an outer peripheral surface of
the mating pipe and spaced from an axial insertion-side end
thereof, so as to fix the insérted mating pipe 1n the axial
direction; the seal member is mounted within the connector body
at an inner region thereof disposed closer to .the press—-fitting
portion than the retainer holding portion is disposed, and the
seal member is brought into contact with an outer peripheral
surface of an insertion end portion of the inserted mating pipe-
disposed closer to the distal end of the mating pipe than the
pipe—side engagement portion 1s .disposed, thereby forming an
air—-tight seal between the insertion end portion and an inner
surface of the connector body; and a press-fit undergoing

portion of the resin tube into which the press-fitting portion

9
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is to be press-fitted is beforehand expanded in tube diameter by a beforehand-

heated diameter enlarging pin prior to the press-fitting, and the press-fitting portion
is press-fitted in the tube diameter-expanded press-fit undergoing portion to be

integrated therewith in a withdrawal-preventing condition.

According to a second aspect of the present invention,
the retainer is the member which 1s elastically deformable
radially, and includes a retalner-side retaining engagement
'portion which can be fitted to a body—-side retailning engagement:
portion, formed"at the retainer holding portion of the
connector body, fr_dm'a’ radially-inward side to be retained and
fixed in the axial direction, and at least one of an inner
peripheral cam surface for elastically expanding the retainer
when inserting the mating pipe i1into the retainer and an outer
peripheral cam surface for elastically reducing the diameter
of the retainer when inserting the i:etainer into the retainer
holding portion.

According to a third aspect of the present invention,
the resin tube is a small-diameter one having an inner di-ameter

of not lar;ger than 5 mm.

According to a fourth aspect of the invention, a
protector is fitted on the resin tube to cover an outer
peripheral surface of the resin tube.

According to a fifth aspect of the present invention,

the resin tube has such a structure that a plurality of layers

10
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are layered together in the radial direction, and the layer on the inner surface of the
resin tube is formed by a resin layer which is more excellent in gasoline resistance
than the layer on the outside thereof.

Another aspect of the invention relates to a method for manufacturing a
coupling structure of a quick connector and a resin tube, the method comprising: a
first step of inserting a beforehand-heated diameter-enlarging pin, having a shape
corresponding to a shape of an inner surface of a press-fit undergoing portion, into an
end portion of the resin tube in an axial direction; a second step of withdrawing the
diameter-enlarging pin from the resin tube such that the press-fit undergoing portion
of an expanded tube-shape is formed at the end portion of the resin tube; and a third
step of press-fitting a press-fitting portion of the quick connector into the press-fit

undergoing portion.

Yet another aspect of the present invention relates to a coupling
structure comprising a quick connector and a resin tube, the coupling structure for
connecting the resin tube to a mating pipe in a compact vehicle; the quick connector
comprising a connector body, a retainer and a seal member; wherein: the connector
body has a generally tubular shape as a whole, and has a retainer holding portion at
one axial side thereof, and also has at the other side thereof a press-fitting portion
which has annular projections formed on its outer peripheral surface and a root
portion between the annular projections, and which is press-fitted into the interior of
the resin tube from one end thereof; the retainer is a member for being held in the
retainer holding portion, and is engagable with a convex or concave pipe-side
engagement portion formed on an outer peripheral surface of the mating pipe and
spaced from an axial insertion-side end thereof, so as to fix the inserted mating pipe
in the axial direction: the seal member is mounted within the connector body at an
inner region thereof disposed closer to the press-fitting portion than the retainer
holding portion is disposed, such that the seal member is adapted to be brought into
contact with an outer peripheral surface of an insertion end portion of the inserted

mating pipe disposed closer to a distal end of the mating pipe than the pipe-side

11
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engagement portion is disposed, thereby forming an air-tight seal between the
Insertion end portion and an inner surface of the connector body; and the resin tube
has an inner diameter not larger than 5 mm and smaller than an outer diameter of the
root portion of the press-fitting portion; an end portion of the resin tube into which the
press-fitting portion is press-fitted is expanded in tube diameter to have an inner
diameter substantially the same as the outer diameter of the root portion, so that said
end portion is deformed by the press-fitting portion fitted therein by an amount
substantially corresponding to a height of the annular projections; and the press-
fitting portion is press-fitted in the end portion in a withdrawal-preventing condition.

As described above, in the present invention, the press-fit undergoing
portion of the resin tube, that is, the press-fit undergoing portion into which the press-
fitting portion of the connector body is to be press-fitted, is beforehand expanded in
tube diameter prior to the press-fitting, and the press-fitting portion is press-fitted into
this expanded press-fit undergoing portion in a withdrawal-preventing condition, thus
beforehand providing the quick connector equipped with the resin tube. In the
present invention, even the small-diameter resin tube can be easily connected to the

mating pipe with a one-touch operation.

Here, the retainer is the member which can be elastically deformed
radially, and can be constructed to have the retainer-side retaining engagement

portion for retaining engagement with the body-side (connector body-side) retaining

engagement portion and the inner peripheral cam surface or the outer peripheral cam

surface.

The present invention is suitably applied particularly to the connection

of the small-diameter resin tube having the inner diameter of not larger than 5 mm.

The protector can be fitted on the resin tube to cover

11a
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the outer peripheral surface thereof.

By doing so, chipping due to a flyilng stone can Dbe

prevented, and also the resin tube can be prevented from damage

when the resin tube is fixed to a predetermined portion of a

vehicle body by a clamp.

In the present invention, the resin tube can have such

a structure that the plurality of layers are layered together

in the radial direction, and the layer on the 1lnner surface

of the resin tube can be formed by a resin layer having an

excellent gasoline resistance.
With this layered structure of the resin tube, the layer
on the inner surface thereof can impart a good gasoline

resistance, and besides by providing the high-strength layer

on the outside thereof, the strength of the resin tube itself

can be increased to a high strength.

Brief Description of the Drawings

Fig. 1 is a view showing one preferred embodiment of a
resin tube-equipped quick connector of the present l1nvention

connected to a mating pipe.

Fig. 2 1s a view showlng the quick connector of the above

embodiment disassembled into a connector body and a retalner,

and also showing a condition before the connector 1s connected

to the mating pilpe.

Fig. 3 1s a view showlng the quick connector of the above

12
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embodiment disassembled into the connector body and the
retainer, and also showing themating pipe in a condition before

the connection and a resin tube in a condition before the

press—-fitting.
Fig. 4 1s a view showing a press-fitting portion of the

connector body and the resin tube of the above embodiment,

showing a condition before they are press-fitted together.

Figs. 5A, 5B and 5C are views showing a method of forming
a press—-fit undergoing portion of the resin tube of the above

embodiment.

I

Figs. 6A and 6B are views showing other embodiments o:

the present invention, respectively.

Fig. 7 1is a view showing a further embodiment of the

present invention.

Figs. 8A and 8B are views showlng one example of a

conventional guick connector which is press—-fitted in a resin

tube, but is not yet connected to a mating pipe.

Figs. 9A and 9B are views showing important portions of

the gquick connector of Figs. 8A and 8B.

Fig. 10 1s a conceptual view of a fuel return system.

Best Mode for Carrying Out the Invention

Next, an embodlment of the present invention will be

described in detail with reference to the drawings.

In Figs. 1 to 3, 10 denotes a small-dliameter resin tube

13
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used for transporting fuel, and it 1is used 1n a compact vehicle

such as e.g. a mini-vehicle and an automotive two-wheeled
vehicle, and 1s suitably used both in a fuel returnless system

and a fuel return system 1n which excess gasoline 1s returned

to a fuel tank.

Here, an 1nner diameter dl (see Fig. 4) is 2.5 mm, and
an outer diameter d2 1s 4 nm.

In the present i1nvention, the compact vehicle means an
automotive two-wheeled vehicle, an automotive three-wheeled
vehicle, an ATV (All Terrain Vehicle) and the like.

12 denotes a mating pipe (here made of metal) to which
the resin tube 10 1s to be connected, and an engagement convex
portion (pipe-side engagement portion) 14, projecting in an

annular shape, 1s formed on an outer peripheral surface of this

mating pipe.
16 denotes the quick connector which includes a connector
body (here made entirely of a resin) 18 having a generally

tubular shape as a whole, a retainer 20, and O-rings 22 and

a bushing 24 which serve as seal members.

In this embodiment, the quick connector 16 (except the

seal members) and the resin tube 10 are composed of polyamide.

However, the material for the quick connector 16 and the

resin tube 10 1s suitably selected from the viewpoints of heat

resistance, anti-fuel-penetrability, gasoline resistance

(hardly swelling even upon contact with gasoline) and a cost.

14
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Specifically, polyamide serles (PAll, PAlZ, P6, PAOGO,

PPA, etc.,) and PPS are excellent 1n heat resistance, and

polyester series (PBT, PET, PEN, etc.,) are excellent 1n
anti-fuel-penetrability and gasoline resistance.

POM, while securing heat resistance,
anti-fuel-penetrability and gasoline resistance, 1s
relatively 1nexpensive.

The‘ above materials are used as they are, and 1n other

cases 1t is desirable to add glass fibers 1n order to enhance
the strength or to add a nano-composite material such as clay

in order to enhance the anti-fuel-penetrabilility.

It is desirable that the material for the quick connector

16 be the same as the material for the resin tube 10, and with

respect to the material for the resin tube 10, an alloyed
elastomer is used 1n any of the above resin materials (the
polyvamide series, the polyester series, the POM, etc.,), and
by doling so, 1n addition to the heat resistance and the

anti-fuel-penetrability i1nherent to the resin, flexilibility

can be imparted to the resin tube 10.

The connector body 18 has a socket-1like retalner holding

)

portion 26 at one axilial si1ide thereof, and also has a

press—-fitting portion (nipple portion) 28 at the other side

—
p—

thereof.

»_ N

The retainer holding portion 26 1s a portion for

recelving the retainer 20 therein to hold the same, and the

15
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connector body 18 1s connected to the mating pipe 12 through

this retainer 20.

Open windows 30 and a front-end retaining engagement
portion (body-side retalinling engagement portion) 32 for

retaining engagement with the retainer 20 are provided on this

retalner holding portion 26.
On the other hand, the retainer 20 1s a reslin—-made member

having a generally annular shape (here a generally

cross—sectionally C-shape) as a whole, and can be elastically
deformed radially.
An engagement recess portion (retalner-side engagement

portion) 34 with which the engagement convex portion 14 of the

mating pipe 12 can be engaged from a radially-inward side, as

well as a retaining engagement groove (retainer-side retaining
engagement portion) 36 which can be fitted to the retaining
engagement portion 32 of the connector body 18 also from the
radially-inward side to be retained in the axial direction,
are provided on thilis retainer 20.

This retaining engagement groove 36 1is retainingly
engaged with the retalning engagement portion 32 of the
retainer holding portion 26, so that the retainer 20 is held
in a fixed condition in the axial direction by this retainer

holding portion 26.
Further, an i1nner peripheral cam surface 38 and an outer

peripheral cam surface 40, each having a tapering shape, are

16
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formed respectively on an inner peripheral surface and an outer
peripheral surface of this retainer 20.
When the mating pipe 12 is inserted into the interior

of the retainer 20 in the axial direction, the lnner peripheral

cam surface 38 abuts against the engagement convex portion 14

to guide the movement thereof, and also causes the retailner

20 to make an expanding motion elastically as a whole by a cam

effect in accordance with the movement of the engagement convex

portion 14, thereby allowing the passage of the engagement
convex portion 14.

Then, when the engagement convex portion 14 reaches the

position of the engagement recess portion 34, the retainer 20
is restored 1into 1ts original shape as a whole, and
simultaneously with this, the engagement convex portion 14 1s
fitted in the engagement recess portion 34, so that these
portions are. fixed to each other in the axial direction.

On the other hand, when the retainer 20 is l1nserted into

the retainer holding portion 26 of the connector body 18 1n

the axial direction, the outer peripheral cam surface 40 abuts

agalnst the retaining engagement portion 32 to cause the
retainer 20 to make a diameter-reducing motion elastically as
a whole, and causes the retaining engagement groove 36 to be
retainingly engaged with the retaining engagement portion 32

with this diameter-reducing motion.

Operating finger grips 42 are provided at the front end

17
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prortion of the retainer 20, and by applying a force to the

operating finger grips 42, the retainer 20 can be caused to
make a diameter-reducing motion.

In this quick connector 16, the retainer 20 is held in

the retainer holding portion 26 of the connector body 18, and
in this condition the mating pipe 12 1s 1nserted into the
interior of the retainer 20 1n the axial direction.

At this time, the retaliner 20 is elastically forced open

in an expanding direction by the engagement convex portion 14

of thematingpipe 12, and then makes a diameter-reducingmotion

when the engagement convex portion 14 reaches the engagement
recess portion 34, and also the engagement convex portion 14
1s engaged 1n the engagement recess portion 34.

Tncidentally, the retainer 20 may be beforehand attached
to the mating pipe 12, and in this condition the mating pipe
12 may be inserted, together with the retainer 20, into the
connector body 18.

At this time, the retalner 20 once makes a
dlameter-reducling motion, and thereafter makes an expanding
motion when the retaining engagement groove 36 reaches the
position of the retalining engagement portion 32, so that the
retalning engagement groove 36 1is retainingly engaged with the
retaining engagement portion 32.

The O-rings 22 and the bushing 24 which serve as the seal

members are mounted within the connector body 18 at a region

18
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deeper than the retainer holding portion 26, and are held

therein. When thematingpipe l2 is inserted into the connector
body 18, the O-rings 22 and the bushing 24 are brought into
alr-tight contact with an 1nsertion end portion 44 of themating
pipe 12, that is, the outer peripheral surface of the insertion
end porfion 44 disposed closer to the distal end of the mating

pipe than the engagement convex portion 14 is disposed, thereby

forming an alr-tight seal between the mating pilpe 12 and the
connector body 18.

The above press-fitting portion 28 1s a portion for being
press—fitted into the interior of the resin tube 10 1n the axial
direction. Annular projections 46 of a sawtooth-like

cross—-section, each having an acute-angled distal end, are

formed respectively on a plurality of axially-different
portions of an outer peripheral surface of this press-fitting
portion.

By press—-fitting this press—-fitting portion 28 into the

p—
p—

interior of the resin tube 10 from one end thereof, the

connector body 18 1s connected to this resin tube 10.

As shown 1in Figs. 3 and 4, the end portion of the resin

tube 10, that 1s, a press-fit undergoing portion 10A thereof

into which the press-fitting portion 28 of the connector body
18 1s to be press-fitted, 1s beforehand expanded in tube

dlameter prior to the press-fitting.

The press-fitting portion 28 is press-fitted into the
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press—fit undergoing portion 10A of the expanded tube-shape
in the axial direction, and by this press-fitting operation,
the resin tube 10 and the connector body 18 are combined 1in

an integrated manner in a wlithdrawal-prev

enting condition.

N

In this condition, the resin tube 10 1s connected to the

mating pipe 12 through the quick connector 16.

In this embodiment, an 1nner diameter d4 of the
press—-fitting portion 28 1s 2.0 mm, and an outer diameter dsS
of the annular projection 46 i1is 4.5 mm, and an outer diameter

d6 of a root portion between the annular projections 46 and

46 1s 3.5 mm.

pr—

A height h of projecting of the annular projection 46

is 0.5 mm.

On the other hand, an inner diameter d3 of the press-fit

undergoing portion 10A 1s 3.5 mm.

Namely, 1n this embodiment, the outer diameter d6 of the

root portion of the press—-fitting portion 28 between the

annular projections 46 and 46 1s the same as the inner diameter

d3 of the press-fit undergoing portion 10A of the expanded

tube—-shape.

Here, an axilal length L of the press-fitting portion 28

1s14.5mm. Anaxial lengthof thepress-fit undergoingportion

10A 1s also L (14.5 mm).

As a result, 1n this embodiment, the press-fitting

portion 28 1s press-fitted into the press-fit undergoing
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portion 10A of the resin tube 10, while radially outwardly

bulging and deforming the press-fit undergoing portion 10A by
an amount corresponding to the projecting height h of the
annular projection 46, and after the press-fitting, the annular

projections 46 are kept in a biting condition relative to an

inner surface of the bulgingly-deformed press-fit undergoing

portion 10A, thereby preventing the withdrawal of the resin
tube 10.
As described above, in this embodiment, the end portion

of the resin tube 10, having the inner diliameter smaller than

the outer diameter d6 of the root portion of the press-fitting

portion 28, is expanded in tube diameter to form the press-fit

undergoing portion 10A having the inner diameter which 1s the

same as the outer diameter do of the root portion, and 1s smaller
than the outer diameter d5 of the annular projection 46.

Figs. 5A to 5C show one example of a method of expanding

the end portion of the resin tube 10 to form the press-fit
undergoing portion 10A.

As 1llustrated, here, a beforehand—-heated
diameter-enlarging pin 48, having a shape corresponding to the
shape of the inner surface of the press-fit undergoing portion
10A, 1s inserted 1nto the end portion of the resin tube 10 in
the axial direction.

Namely, the diameter-enlarging pin 48 1s inserted into

the interior of the resin tube 10 while softening the end
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portion of the resin tube 10 by heat stored 1in the

diameter—-enlarging pin 48 and enlarging the diameter of this
end portion.
Thereafter, by withdrawing the diameter-enlarging pin

48 from the resin tube 10, the press-fit undergoing portion

10A of the expanded tube—-shape can be formed at the end portion
of the resin tube 10.

However, this 1s merely one example, and various other
methods can be used.

As is clear from the foregoing, the quick connector 16

of this embodiment is of the type equilipped with the resin tube

10, 1in which the resin tube 10 1s beforehand integrated

therewith in a withdrawal-preventing condition. At the time

=

of connecting this resin tube 10 to the mating pipe 12, the

resin tube 10 can be easily connected to the mating pipe 12
with the one-touch operation merely by inserting the mating
pipe 12 into the interior of the quick connector 16 even 1f
the resin tube 10 has the small diameter as in this embodiment.
Next, Figs. 6A and 6B show other embodiments of the
present 1nvention.
Fig. 6A shows an example in which a protector 50 is fitted

on a resin tube 10 to cover an outer peripheral surface thereof.

A wall thickness of the protector 50 1s, for example, about
0.5 mm to about 1.0 mm.

In thlis embodiment, chipping due to a flying stone can
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be prevented, and also the resin tube 10 can be prevented from
being damaged when the resin tube 10 is fixed to a predetermined

portion of a vehicle body by a clamp.

EPDM or a thermoplastic resin such as TPE can be used

as the protector 50.

Here, EPDM is advantageous in that it 1s inexpensive,

and is excellent in weather resistance.

On the other hand, the thermoplastic resin does not need

curing after it 1is extruded as a protector material, and

therefore it is excellent 1n productivity.
Theses are given merely as one example, and other
materials can, of course, be used.

Fig. 6B shows the further embodiment.

In this embodiment, a resin tube 10 is formed 1nto a
two-layer layered structure having an outer layer 10-1 and an
inner layer 10-2.

Here, the above-mentioned materials such as polyamide
can be used for the outer layer 10-1.

On the other hand, a resinwith an excellent sour gasoline

resistance, such as ETFE, i1s used to form the inner layer 10-2.

Here, sour gasoline 1s gasoline whose sulfur content 1s
increased by oxidation, and it exerts adverse effects such as
the corrosion of metal parts and the deterioration of the resin

tube.

Therefore, in this embodliment, the resin tube 10 has the
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two-layer layered structure, and the outer layer 10-1 1is

p—
e

composed of polyamide or the like having a

pressure-withstanding strength, while the inner layer 10-2 1s
composed of a material more excellent in gasoline resilstance

(particularly sour gasoline resistance) than the outer layer

10-1. Therefore, the strength of the resin tube 10 1tself can

be increased to a high strength by the outer layer 10-1 while

preventing the deterioration of the resin tube 10 due to sour

gasoline or the like.

Fig. 7 shows a still further embodiment of the present
invention.
In the above embodiments, the withdrawal preventlion and

the sealing are both effected merely by press-fitting the

press-fitting portion 28 with the annular projections 46 into

the press-fit undergoing portion 10A of the resin tube 10. 1In

the embodiment of Fig. 7, however, an annular groove is formed

in a press-fitting portion 28, and an O-ring 52 serving as a

seal member 1s mounted in this groove, and the abllity of

sealing between the press-fitting portion 28 and the press-fit
undergoing portion 10A is enhanced by this O-ring 52.

The embodiments of the present i1invention have been
described above in detail, but these are merely 1llustrated
by way of examples, and in the present invention, the quick

connhector 16, including the above retainer 20 and retainer

holding portion 26, can be constructed in various forms, and
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also the shape and dimensions of the press—-fitting portion 28

of the connector body 18 and the shape and dimensions of the

press—fit undergoing portion 10A of the resin tube 10 can be

-y
L

changed to various other shapes and dimensions than those o:
the above examples, and thus the present 1nvention can be
constructed in forms with various changes without departing

—

from the spirit of the present invention.
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CLAIMS:

1. A coupling structure comprising a quick connector and a resin tube, the
coupling structure for connecting the resin tube to a mating pipe in a compact vehicle;

the quick connector comprising a connector body, a retainer and a seal member;
wherein:

the connector body has a generally tubular shape as a whole, and has
a retainer holding portion at one axial side thereof, and also has at the other side
thereof a press-fitting portion which has annular projections formed on its outer
peripheral surface and a root portion between the annular projections, and which is
press-fitted into the interior of the resin tube from one end thereof;

the retainer is a member for being held in the retainer holding pottion,
and is engagable with a convex or concave pipe-side engagement portion formed on
an outer peripheral surface of the mating pipe and spaced from an axial insertion-side

end thereof, so as to fix the inserted mating pipe in the axial direction;

the seal member is mounted within the connector body at an inner
region thereof disposed closer to the press-fitting portion than the retainer holding
portion is disposed, such that the seal member is adapted to be brought into contact
with an outer peripheral surface of an insertion end portion of the inserted mating
pipe disposed closer to a distal end of the mating pipe than the pipe-side
engagement portion is disposed, thereby forming an air-tight seal between the

insertion end portion and an inner surface of the connector body; and

the resin tube has an inner diameter not larger than 5 mm and smaller
than an outer diameter of the root portion of the press-fitting portion; an end portion of
the resin tube into which the press-fitting portion is press-fitted is expanded in tube
diameter to have an inner diameter substantially the same as the outer diameter of
the root portion, so that said end portion is deformed by the press-fitting portion fitted

therein by an amount substantially corresponding to a height of the annular
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projections; and the press-fitting portion is press-fitted in the end portion in a
withdrawal-preventing condition.

2. The coupling structure of claim 1, wherein the retainer is elastically
deformable radially, and includes a retainer-side retaining engagement portion which
is fitted to a body-side retaining engagement portion, formed at the retainer holding
portion of the connector body, from a radially-inward side to be retained and fixed in
the axial direction, and wherein the retainer includes at least one of (i) an inner
peripheral cam surface for elastically expanding the retainer when inserting the
mating pipe into the retainer and, (ii) an outer peripheral cam surface for elastically
reducing the diameter of the retainer when inserting the retainer into the retainer
holding portion.

3. The coupling structure of claim 1 or claim 2, further comprising a
protector that is fitted on the resin tube to cover an outer peripheral surface of the

resin tube.

4. The coupling structure of any one of claims 1 to 3, wherein the resin
tube has a multi-layer structure, and wherein an inner layer of the resin tube has a

higher gasoline resistance than an outer layer of the resin tube.

S. The coupling structure of any one of claims 1 to 4, wherein the resin

tube comprises a polyamide resin.

6. The coupling structure of any one of claims 1 to 5, wherein an axial
length of the press-fitting portion and an axial length of the end portion of the resin

tube is substantially the same.

7. A method for manufacturing a coupling structure comprising a quick

connector and a resin tube, the method comprising:

a first step of inserting a beforehand-heated diameter-enlarging pin,
having a shape corresponding to a shape of an inner surface of a press-fit

undergoing portion, into an end portion of the resin tube in an axial direction;
27
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a second step of withdrawing the diameter-enlarging pin from the resin
tube such that the press-fit undergoing portion of an expanded tube-shape is formed
at the end portion of the resin tube; and

a third step of press-fitting a press-fitting portion of the quick connector
5 into the press-fit undergoing portion.

8. The method of claim 7, wherein the coupling structure comprises the
coupling structure of any one of claims 1 to 6.
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