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(54) Push fit connector for small diameter pipes

(67) The connector comptises: a body 1 having reduced chamber 3', an enlarged chamber 3 with a notched aperture 9,9'in

its wall, and a retaining wall 1 at the rear of body 1; a seal ring 6 in chamber 3'; and a retainer 8 adapted to engage
retaining wall 1 and having a block-shaped pawl wall 8a engageable with annular wall P on pipe P inserted into body 1.

Pawl wall 8a has an engagement face 10 at its front and a diverging face 5 adjacent the rear of its inner face. The back face

of pawl wall 8a and/or retaining wall 1* has retaining means 12. The retainer has its retaining face engaged with wall P*

whereas pawl wall 8a and retaining wall 1' are retained on each other by means 12 when pawl wall 8a is fitted in notched

aperture 9,9".
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy.
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SLENDER PIPE CONNECTING CONNECTOR

The present invention relates to a slender pipe connecting
connector and, more particularly, to a connector for connecting
a metal pipe or resin tube having a relatively small diameter,
e.g 20 mm or less (as will be generally referred to as a
"pipe"), which is to be arranged as an oil or air supply

passage for a variety of machines or apparatus.

A prior art connector of the above specified type 1is
exemplified in Fig. 17. In this connector, a retainer 22
having a pair of elastic pawl or finger walls 23 projecting
forwérd in a converging manner from the end of an axially
centre mounting hole is retained on a retaining wall 21’ formed
on the circumferential edge of the rear end of a connector body
21 such that its stepped portion 24 formed of an annular wall
23’ of the rear end of the retainer 22 is retained on the
retaining wall 23’. 1In this assembled state, the pawl walls
23 are made engageable with an annular bulging wall Po’ which
is formed in the vicinity of the connected end portion of a

pipe Po inserted.



In this prior art connector, however, the retainer 22 has to
have its diameter engaged by its snapping action at the pawl
wall 23 to be engaged with the pipe Po, so that the entire size
of the product containing the connector body 21 is enlarged by
the snapping function of the pawl walls 23 at the time of
connecting the pipe Po, causing difficulties in confiﬁed
places. Along with the large diameter and the snapping
function, the pawl walls 23 have to be elongate to weaken the
binding force of the bulging wall Po’ of the pipe Po and to
cause "permanent strain". This causes an axial looseness under

vibrations and frequently causes a tendency to induce leakages.

If, moreover, an intense external force is applied in the
extracting direction to the arranged pipe Po, the pawl walls
23 are curved (or warped) externally, as indicated by phantom
lines in Fig. 17, on account of the aforementioned "permanent
strain". As a result, the connection becomes unstable causing
problems in the pipe connection required for the retainer 22

to have a sufficient force against an extraction.

The present invention has been conceived in view of the above
specified problems accompanying the prior art and as an object
to provide a slender pipe connecting connector which is small-

sized in itself so that its entirety made so compact as can be



easily used in a confined place, which is given a sufficient
engagement with the bulging wall of the pipe and free from the
"permanent strain" to ensure a reliable connection for a long
term while eliminating any leakage, which is enabled to
suppress the external displacement of a retainer effectively
thereby to stabilize the connection, even if an intense
external force is applied in the extracting direction, by the
retaining means provided between the retaining wall of the
connector body and the pawl wall of the retainer, and which can
suffice the connection of the pipe required to have an anti-

extraction force.

In order to achieve the above specified object, according to
a first aspect of the present invention, there is provided a

connector for connecting a pipe engageably, com



prising: a connector body including a connecting cyl-
indrical wall formed at the front end of the body and
defining a communication hole, an intermegiate wall
défining both a radially reduced chamber 1éad1ng to
the communication hole and a radially enlarged chamber
stepped from and leading to the reduced chamber, and
having a notched aperture formed in the circumferen-
tial wall of the enlsarged chamber, and a retaining
wall formed at fhe rear end of the body; a seal ring
member fitted in the reduced chamber of the connector
body; and a retalner adapted to engage with the re-

. taining wall and having a pawl wall made engageable
with an annular bulging wall, which is formed in the
vieinity of ‘the connected .end of the pipe when the
‘pPipe is inserted for conne;tion into the connector
body, a slender pipe connecting connector, wherein the
retainer 1s made of an elastic materiai and has a
block~shaped pawl wall formed with an engagement face
at its front and a diverging face in the vicinity of
the rear portion of its inner face{ and wherein at
least one of the back face of the pawl wall and the
retaining. wall has retaining means, whereby the re-
talner has its retaining face engaged with the annular
bulging wall of the inserted pipe whereas the pawl

wall of the retainer and the retaining wall of the



connector body are retained on each other by the re-
taining means, when the pawl wall of the retainer is
fitted in the notched aperture of the coqpector body.

In another aspect of the present 1nveﬁtion. the
retaining means includes a projection formed to pro-
ject backward frdm the rear end edge of the diverging
faée of the pawl wall of the retainer and fetained on
the inner circumference of the retaining wall of the
connector body.

TIn still another aspect of the present invention,
the retaining means includes: the back face of the
pawl wall; and é tapering wall formed on at least one
of those sides of the retainer, which face the retain—‘
ing wall. and retained on the back face.

In a further aspect of the present invention, .the
yYetaining means includes: an axial projection formed
to project to face the notched aperture; and ‘the. outer
circumference of the pawl wall of the retainer retain=
ed on the axial projection. .

" In a further aspeet of the present invention, the
axial projection has its inner circumference held at a
clearance (8 ) from the outer circumference of the
pawl wall.

In a further aspect of the present invention, the

retainer further has an arm formed at the leading end -



of the pawl waIl.and bent and sloped inward to have a
converging section generally in the form of letter
"L".

In a further aspect of the present Invention, the
edge angle (« ) of the pawl wall and the converging
angle (6 ) of the outer circumference of the pawl wall
satisfy the following relations;

a = 90° - 8.

According to the present invention, the retainer
is formed with the block-shaped pawl wall. Thus it is
possible to provide a slender pipe connecting connec-
tor which is small-sized in itself so that its en-
tirety made so compact as can be easily arranged in a
narrow place. The connector is given a sufficient
enéagement with the planarlstrucﬁhre of the bulging
wall of the pipe and is freed from the "permanent
strain" to ensure a reliable connection for a long
term while eliminating ahy leakage. The conneétpr is
enabled to suppress tﬁe.qxternal displacement of the .
retainer éffeéiively.thereby to stabllize the coﬁnec—
tlon, even if an intense exfernal force is applied in
the extracting direction of the pipe, by the plane
structure and the retaining means provided between the
retaining wall of the connector body and the pawl-wall

of the rétainer. Thus, the conneptor can suffice the



connection of the pipe required to have an anti-extra-
ction force.

Moreover, even if the pawl wall shog&d be pushed
to expand from the inside by the bulging wall in addi-
tion to the pipe extracting force, this expansion can
" be suppressed by the epgagement between the bulginé
wall and the pawl wall, thus effectively preventing

the pipe from coming out from the connector body.

BRIEF DESCRIPTION OF THE DRAWINGS
.Flg. 1 is a partially cut-away top plan view
showing a slender pipe connecting connector in the
connecting state accbrding to one embodiment of the’
present invention; .
" Fig. 2 is a 1ong1tudihal sectlon taken a;ong line
II - IX of Fié. 1;
Fig. 3 is a section similar to Fig. 2 but shows
the stﬁte in whieh the pipe is assembled;
Fig. 4ﬂi$.a‘perépective view showing a'retainer
of Fig. 1 by itself;
| Fig. 5 is a longitudinal section taken on the
center axis of Fig. 4;
Fig. 6 is alpartially cut-away section showing
retaining means constituting an essential portion of

another embodiment of the present inventiog;



Fig. T is.similar to Fig. 6 but shows still an-
othe? embodiﬁent;

Fig. é is similar to Fig. 6 but shoqf a further
embodiment;

Fig. 9 is a top plan view showing the ‘embodiment
of Fig. 8; |

Fig. 10 is a perspective view showing a portioﬁ.
of a connector body used in the embodiment of Fig. 8;

Fig. 11 is similar to Fig. 6 but shows retaining
means according to a further embodiment;

Fig. 12 1s a top plahfview_showing the embodiment
of Fig. 11;. - ' |

Flg. 13 1is a perspéctive view showing a portion
of a connector body used in the embodiment of Fig. 11;

Flg. 14 is similar t& Fig. 2 but shows another
embodiment of Fig. 13;

Fig. 15 is sgimilar to Fig. 2 but shows a further
embodiment; .

Flg. 16 is a partially enlarged section of Fig.
15; and .

Fig.. 17 is a longitudinal section showing the ex-

ample of the prior art.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The present invention will be deseribed in the



following in comnection with the esbodiments theréof
with refereﬁce to .Figs. 1 to 16. Reference numeral 1
designates a connector body which is Tormed at its
front end with a connecting ¢ylindrical wall 2 for
econnecting a resin tube or rubber hose (although not
shown) thereon. This cylindrical wall 2 defines a
communication hole 4 therein. An intermediate wall of
the connector body 1 is formed therein with a radially
reduced chamber 3' leading t§ the communication hole 4
and a radially enlarged-chamber 3 stepped from and
leading to the reduced chamber 3'. The intermediate
wall 1s further formed with notched apertures 9 and 9°
which are located in the circumferential wall of the
enlarged chamber 3. The connector body 1 further has
a retaining wall 1' which is formed at 1ts rear end.
Moreover, a plurality of elastic seal ring members 6
of rubber or the like are fitted, if desired, in the
reduced chamber 3 through a spacer.

Reference numeral 8 designates a retainer thch
includes a block-shaped pawl wall 8a made of an elas-
tlec material such as a resin or rubber. This pawl
wall 8a is formed with a flat engagement face 10 ‘at is
front and diverging face 5 in the viecinity of the rear
portion of the inner face. The pawl wall 8a is fur-

ther formed with a back face 11'merging into the di-



verging face 5. Moreover, the retainer 8 is integ-
rally molded of an annular wall 7, which is formed at
the front in the inserting direqtion and Egde engage-
able with the inside of the reduced chamber for push-
ing the seal ring member 6, and an arm 7' which merges
into the rear portion of the annular wall 7 and ex-
tending radially outward and backward. A backward
brojgction 5a 1s formed to project from the back face
11 and the rear edge of the diverging face 5, to
provide retaining means 12 which -1s made engageable
with the inner circumference of the retaining wall 1°.
Alternatively, the retaining means 12 is formed by a
tapering wall which 1s located at the opposed faces of
the retainer 8 and the retaining wall 1'. When the
pawl wall 8a of the retainer 8 is fitted and retained
in the notched apertures 9 and 9' of the connector
body 1, the engagement face 10 at the front of the
retainer 8 engages with fhe annular bulging wall P' of
a pipe P inserted, so that they are retained by the
retaining ﬁeans 12.

| Next, another embodiment of the present invention
will be desceribed withe reference to Figs. 8 to 10.
The retaining wall 1' of the connector body 1 is par-
fially'projected in the axial direction toward the

notched aperture 8 to form an axjial projection 1'a,
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which is retained on the outer circumference of the
pawl wall 8a of the retainer 8 to constitute the re-
taining member 12 thereby to prevent the.fetainer from
being expanded. '

Still another embodiment of the present invention
is shown in Figs. 11 to 13. In this embodiment, the
retaining means 12 is exemplified by that shown In
Figs. 8 to 10, but the assembly of the retainer 8 is
simplified by forming an axial groove 1'b 1in the-innér'
circumference of the retaining wall 1’ while prevent-
ing the outer circumference of the arm 7' from abut-
ting against the inner clrcumference of ;he retaining
wall 1'.

Figs. 14 to 18 show a:modification of the embodi-
ment shown in Figs. 11 to i3.. In this modification,
the pawl wall 8a 1s fitted in engagement with the a-
forementioned notched apertures 9 and 9', and a clear-
ance B is held between the pawl wall 8a and the inner
circumference 1'c of the projection 1'a. With the
pipe P being connected, the annular bulging wall P' in
the vicinity of the connected portion is clamped by
the pawl wall 8a. '

If the aforementioned arm 7' is bend and sloped
" {nward to have a converging section gemerally in the

form of letter “L", as shown in Fig. 15, the retention

11



with the projection 1'a is further ensured to improve
the prevention of the looseness of the pipe P. At
this time, it is the most preferable for the looseness
prevention that the edge angle a of the péwl wall 8a
be equal to or less than 90° and should preferably
satisfy the following relations with the converging
angle & of the outer circumference of tﬁe pawl wall
8a:

@ £ 90° - 8.

As has beén described hereinbefore, the slender
pipé connecting connector according to the present in-
vention 1s characterized by: the block-shaped pawl
wall 8a formed in the retainer 8 having the aforemen-
tioned retaining means 12;:and the engagement‘of the
flat engagement face 10 at the front face of the pawli
wall 8a, when retained in the notched apertures 8 and
8', with the bulging wall p' of the pipe P. Thus, it
is possible to provide a remarkably useful slender
pipe connecting connector which is small-sized in ac-
cordance ﬁith thé size reduction of the retalner 8 it-
self so that its entirety made so compact as can be
eés;ly arranged in a narrow place. The connector 1is
given a sufficienf engagement with the planar struec- °
ture of the bulging wall P' of the pipe P and is freed

from the "permanent strailn" at the engagement face 10

12



to ensure a reliable coﬁnection for a long term while
eliminating any leakage. The connector is enabled to
' suppress the external displacement of the retainer ef-
Tectively thereby to stabilize the connec;ion, even if
an intense external force is Applied in the extracting
direction of the pipe P, by the planar structure and
the retaining means 12 provided between the retaining
wall of the connector body and the pawl wall of the
retainer. Thus, the connector can suffice the connec-

tion of the pipe required to have an anti-extraction

force.
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CLATMS

1. A connector for connecting a pipe, comprising: a
connector body including a connecting cylindrical wall formed
at the front end of the body and defining a communication hole,
an intermediate wall defining both a radially reduced chamber
leading to the communication hole and a radially enlarged
chamber stepped from and leading to the reduced chamber, and
having a notched aperture formed in the circumferential wall
of the enlarged chamber, and a retaining wall formed at the
rear end of the body; a seal ring member fitted in the reduced
chamber of the connector body; and a retainer adapted to engage
the retaining wall wand having a pawl wall which engages with
an annular bulging wall, which is formed in the vicinity of the
connected end of the pipe when the pipe is inserted for
connection into the connector body,

a slender pipe connecting connector, wherein the retainer
is made of an elastic material and has a block-shaped pawl or
finger wall formed with an engagement face at its front and a
diverging face in the vicinity of the rear portion of its innerxr
face, and wherein at least one of the back face of the pawl or
finger wall and the retaining wall has retaining means, whereby
the retainer has its retaining face engaged with the annular
bulging wall of the inserted pipe whereas the pawl wall of the
retainer and the retaining wall of the connector body are
retained on each other by the retaining means, when the pawl
wall of the retainer is fitted in the notched aperture of the

connector body.

i



2. A connector according to claim 1, wherein the retaining
means includes a projection formed to project backward from the
rear end edge of the diverging face of the pawl wall of the
retainer and retained on the inner circumference of the

retaining wall of the connector body.

3. A connector according to claim 1 or 2, wherein the
retaining means includes: the back face of the pawl wall; and
a tapering wall formed on at least one of those sides of the

retainer, which faces the retaining wall, and retained on the

back face.

4, A connector according to claim 1, 2 or 3, wherein the
retaining means includes: an axial projection formed to
project to face the notched aperture; and the outer
circumference of the pawl wall of the retainer retained on the

axial projection.

5. A connector according to claim 4, wherein the axial
projection has its inner circumference held at a clearance (B)

from the outer circumference of the pawl wall.

6. A connector according to claim 5, wherein the retainer
further has an arm formed at the leading end of the pawl wall
and bent and sloped inward to have a converging section

generally in the form of letter "L".



7. A connector according to claim 6, wherein the edge
angle (a) of the pawl wall and the converging angle () of the
outer circumference of the pawl wall satisfy the following
relations:

o £ 90° -8

8. A connector substantially as described herein and as

illustrated in the accompanying drawings Figs. 1-16.
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