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(54) Title: CLIP

(57) Abstract: A clip comprises a
pin having a flange and a shank and
a bush having a flange and a hollow
shank into which the pin shank is
inserted. The clip is configured so that
the pin and bush can be temporarily
connected, and the bush shank can
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be inserted into a mounting hole in
a workpiece such as a panel while
the pin and bush are temporarily
connected. When the pin shank is
further inserted into the bush shank,
the bush shank expands to fix the clip
to the workpiece. The bush flange
has a wall extending to about the level
of the pin flange when the pin and
the bush are temporarily connected so
as to shield the pin flange and the pin
shank.
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Specification
Title of Invention:  CLIP
Inventors: Yasuhiro KAWAI and Toshinori KAKEHI
Cross-Reference to Related Application
This application claims the benefit of Japanese Patent Application No. 2005-

016585 filed January 25, 2005, incorporated herein by reference.

Background of the Invention

The present invention relates to a so-called one push-type clip having a pin and a
bush and able to connect a plurality of workpieces together, such as panels, by pushing
the pin into the bush.

There is a well-know type of clip consisting of a pin and a bush in which a hollow
bush shank is inserted into mounting holes of two workpieces such as panels to be
connected together, a pin shank is inserted into the hollow bush shank, a portion of the
bush shank expands, and the workpieces are connected together by the expanded
portion of the bush shank and a bush flange. This clip makes it easy to connect
workpieces together by simply inserting the bush shank into the mounting holes in the
workpieces and pushing in the pin.

This well-known clip is configured so that the pin and bush are temporarily
connected by pushing in the pin shank to a temporary connecting position in the bush
shank without causing the bush shank to expand. The bush shank is inserted into a

mounting hole in a workpiece such as a panel while the pin and bush are temporarily

SUBSTITUTE SHEET (RULE 26)
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connected. The clip is also configured so that the pin shank is further inserted into the
bush shank to expand the bush shank and establish a permanent connection. This type
of clip is sold, stored and used with the pin and bush temporarily connected. Because
workpieces can be fixed by simply pushing the pin into the bush one time (with one
push), fhis type of clip is commonly known as a one push-type clip.

A door switch bumper for an automobile has been disclosed in Patent Document
1 (Japanese Unexamined Utility Model Application Publication No. 61-66011) that has a
main body and a pin inserted into a leg portion of the main body. The leg portion of the
main body of the door switch bumper is inserted into a mounting hole in a door banel,
and some of the leg portion expands when the pin is pushed in. The main body is thus
permanently attached to the door panel by a base of the main body and the expanded
leg portion.

A part mounting device has been disclosed in Patent Document 2 (Japanese
Unexamined Patent Application Publication No. 2001-124022) that consists of a hollow
female component (bush) with flexible legs to engage a mounting hole in a workpiece
and a male component inserted into the female component to keep the flexible legs
from bending inwardly. This part mounting device is configured to provide a temporary
connection state by pushing the male component into the female compbnent toa
position at which it does not prevent the flexible legs from bending inwardly. The
flexible legs of the female component in the temporary connection state are then
inserted into the mounting hole of a workpiece such as a panel, and the male
component is pushed further into the female component to prevent the flexible legs on

the female component from bending inward, thereby connecting the device permanently
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to the workpiece. The part mounting device in Patent Docume/nt 2 constitutes a clip that
is sold, stored and used in the temporary connection state. |

In the door switch bumper of Patent Document 1, the pin is pushed into the main
body to attach the main body to a panel, but because the pin is not temporarily
connected to the leg portion of the main body, the two components -- pin and main body
-- have to be assembled on site. This type of clip also has to be carefully managed in
inventory so that one of the components is not lost.

Because the attachment device in Patent Document 2 is a one push-type clip in
which the pin or male component is temporarily connected to the female component
(bush), the pin and bush do not have to be assembled on site, and the clip is easy to
manage in inventory without loss of one of the components. A certain number of such
clips or part mounting devices are usually wrapped together in a single package for sale,
and a user transports and uses them in the temporary connection state. However, the
packaged clips can collide with each other as they are held and transported, so that
some of the pins can be pushed further into the bushes to the permanent connection
state. Such clips cannot be used to mount parts to a workpiece. These clips have to be
treated as defective and only used after being returned to the temporary connection
state. Because it is not easy to determine on-site which delivered clips are in the
permanent connection state, a user can waste time attempting to mount the bushes on
these clips in mounting holes in workpieces. The result is reduction in productivity and

increased expense.
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Brief Description of the Invention

An object of the present invention is to provide an improved one-push type clip
that minimizes undesired push-in of the pin when the pin and bush are temporarily
connected.

In an embodiment of the present invention, a clip comprises a pin having a flange
and a shank and a bush having a flange and a hollow shank into which the pin shank is
inserted, wherein the clip is configured so that the pin and bush establish a temporary
connection state by pushing in the pin shank to a temporary connecting position in the
bush shank without causing the bush shank to expand. In this state the bush shank is
inserted into a mounting hole in a workpiece such as a panel. The clip is configured so
that the pin shank is further inserted into the bush shank to expand a portion of the bush
shank and establish a permanent connection, with the workpiece interposed between
the expanded portion of the bush shank and the bush flange, to fix the clip to the
workpiece. The bush flange has a wall that extends therefrom to about the height of the
pin flange when the pin and bush afe temporarily connected, thereby to shield the pin
flange and the pin shank to keep the pin from being undesirably pushed in further. As a
result, the pin cannot be inadvertently pushed further into thé bush from the temporary
connection position, during transport, for example, even when clips are placed in a
package or removed from a package, and even when the clips collide in the package or
fall out of the package.

In this clip, the wall is formed in a tubular shape rising from the outer periphery of
the bush flange. Preferably, the wall has a notch for receiving a finger or other means

for pushing on the pin flange when desired. Preferably, also, the bush shank has a first
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tab near the bush flange for use in establishing the temporary connectioy, a protrusion
at the tip of the bush shank projecting inward by radially for use in establishing the
permanent connection, and a second tab at the tip of the protrusion for use in
maintaining the permanent connection. The tip of the pin shank has a recess for
engaging the first tab during the temporary connection state and for engaging the
second tab during permanent connection.

This clip can be used to mount a curtain shield airbag on a car frame, for
example, and because the wall is of a predetermined height, the deployment of the

curtain shield airbag can be adjusted.

Brief Description of the Drawings
The invention will be further described in conjunction with the accompanying

drawings, which illustrate a preferred (best mode) embodiment, and wherein:

FIG 1 is a front view showing the temporary connection state of the clip 1 in an example
of the present invention, with the bush shown in cross-section;

FIG 2 is a front view of a pin used in the clip in FIG 1;

FIG 3 is a plan view of a bush used in the clip in FIG 1;

FIG 4 is a front view of the bush in FIG 3;

FIG 5 is a side view of the bush in FIG 4;

FIG 6 is a cross-sectional view of the bush from line A-A in FIG 3; and

FIG 7 is a front view showing the permanent connection state of the clip in FIG 1, with

the bush shown in cross-section.
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Detailed Description of the Invention

The following is an explanation of an embodiment of the present invention with
reference to the drawings.

FIG 7 shows the clip 1 permanently connected to a workpiece 5 such as a panel.
If the workpiece 5 is a plurality of panels, the panels can be connected together by the
clip 1. In one example, one panel can be a car body, and the other panel a portion of a
component to be mounted on the car body by the clip 1. In another example, the clip 1
can be used to moﬁnt a curtain shield airbag to a car frame.

The clip 1 has two components -- a pin 2 and a bush 3. Preferably, each of the
pin 2 and the bush 3 is an integrally molded plastic component. In the embodiment, the
pin 2 and the bush 3 can be connected temporarily so that they do not come apart.
Because the clip can be sold and stored by a user with the pin 2 and bush 3 temporarily
connected to one another, the pin 2 and the bush 3 do not have to be managed
separately in inventory. Usually, a certain number of clips 1 with their components
connected together temporarily are placed in a package and transported, sold and
stored in this manner. As shown in FIG 1 and FIG 2, the pin 2 has a flange 6 and a
shank 7 extending from the flange. As shown in FIG 1 and FIG 3 through FIG 6, the
bush 3 has a flange 9 and a hollow shank 10 extending from the flange.

The following is a detailed explanation of the configuration of the pin 2 in the
-embodiment, with reference to FIG 1 and FIG 2. The pin flange 6 is preferably in the
shape of a round plate. The pin shank 7 is in the shape of a rod extending from the
base of the flange 6 to a conical tip (the bottom end in FIG 2). A first recess 11 is

formed near the tip of the pin shank 7 to engage a first tab 19 or tabs (described in
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detail below) on the bush shank 10 to establish a temporary connection, and to er}gage
a second tab 22 or tabs (described in detail below) on the bush shank 10 to estabiish a
permanent connection. A second recess 13 is formed in the pin shank 7 near the pin
flange 6 to receive the first tab 19 of the bush shank 10 during permanent connection of
the pin 2 to the bush (see FIG 7), so that the first tab is relaxed and not bent. This
keeps the clip from becoming deformed during permanent connection, and allows it to
be reused. A portion of the pin shank between the first recess 11 and the second
recess 13 is a wide diameter portion 14, which maintains the rigidity of the pin shank 7
and keeps the bush shank 10 from bending inward radially in the permanent connection
state as shown in FIG 7.

The following is a detailed explanation of the bush 3, with reference to FIG 3
through FIG 6. In the embodiment, the bush flange 9 is preferably in the shape of a
round plate but has a larger diameter than the pin flange 6. A protection wall 15
extends from the bush flange approximately to the height of the pin flange 6 when the
pin 2 and bush 3 are temporarily connected to one another (see FIG 1) and
substantially surrounds and shields the pin flange 6 and the pin shank 7. The wall is
described in detail below.

An opening 17 is formed in the center of the bush flange 9 to receive the pin
shank 7. The bush shank 10 is holiow and is connected to the opening 17 in order to
receive the pin shank 7. A plurality of slits 18 (three in the example shown in the
drawings) are formed axially around the periphery of the bush shank 10. Dividing the
bush shank makes insertion of the pin shank 7 easier and expansion of the bush shank

10 easier. The inner surface of the bush shank 10 near the bush flange 9 is a base
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portion. A first tab19 (three in the example) for establishing a temporary connection is
formed where it will not interfere with the expansion of the bush shank 10 and extends
inward and towards the tip of the bush shank. The bush shank 10 has a thin wall
portion extending from the base near the bush filange 9, and a thick wall portion
extending from the thin wall portion to the tip of the bush shank. A curved protrusion 21
(three in the example) is formed inwardly on the thick wall portion. The inward
projection of the protrusion 21 in the radial direction allows the shank 10 to bend
outward sufficiently when the protrusion comes into contact with the large diameter
portion 14 of the pin shank 7 in the permanent connection state (FIG 7). A second tab
22 (three in the example) for maintaining the permanent connection state is formed near
the end of the protrusion 21 in the bush shank 10. The second tab 22 engages the
recess 11 in the pin shank 7 to maintain the permanent connection state (FIG 7).

The wall 15 on the bush flange 9 extends nearly to the height of the pin flange 6
when the pin 2 and bush 3 are temporarily connected (FIG 1) so that it substantially
surrounds the pin flange 6 and pin shank 7. When temporarily connected clips 1 are
placed in a package and‘ transported, the wall 15 keeps the pin 2 from being pushed
further into the bush 3 beyond its temporary connection position, even when clips collide
with one another inside the package or sustain an external shock. In this embodiment,
t’he wall 15 has a round tubular shape rising from the outer edge of the bush flange 9.

The height of the wall 15 is set to keep the pin 2 in its temporary connection
position from being undesirably pushed in further. In FIG 1, the pin flange 6 is set so
that the height B of the top of the pin flange 6 from the top of the wall 15 is less than the

height C of the first tab 19 on the bush shank 10 maintained in the middle of the recess
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11 in the pin shank 7 (B < C). As shown in FIG. 7, a notch 23 is formed in the wall 15
for receiving a finger or other means such as the tip of a screwdriver for pushing the pin
flange 6 toward the bush flange 9. The depth of the notch 23 is set so that in the
permanent connection state, with the pin flange 6 contacting the bush flange 9, the
height E of the bottom of the notch from the surface of the bush flange 9 is less than the
height D of the top of the pin flange 6 from the bush flange 9 (E < D). In this way, the
pin flange 6 can be reliably pushed in to make contact with the bush flange 9 and
establish a reliable permanent connection.

The following is an explanation with reference to FIG 1 and FIG 7 of the
operation used to fix the clip 1 to a workpiece 5. As shown in FIG 1, when the pin 2 is
inserted in the bush 3, the conical tip of the pin shank 7 engages the first tab 19,
deflecting it outward resiliently and then allowing it to snap into the recess 11 as the
conical tip moves further into the hollow bush shank 10, thereby to establish temporary
connection of the pin 2 to the bush 3 in a temporary connection state. In the temporary
connection state, the wall 15 rising from the bush flange 9 substantially surrounds the
pin flange 6 and the pin shank 7. The recess 11 is preferably a circumferential groove
with an annular surface toward the tip of the pin shank 7 that is substantially
perpendicular to the axis of the pin shank and with an annular surface adjacent to the
wide diameter portion 14 that tapers outwardly away from the tip of the pin shank. The
annular surface of recess 11 toward the tip of the pin shank 7, being substantially flat,
acts as an anti-extraction shoulder engaging the first tab 19 during the temporary state,

to prevent the pin from being extracted from the bush.
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A clip 1 in the temporary connection state is applied to a workpiece 5 by inserting
the bush shank 10 into a mounting hole in the workpiece 5 and bringing the bush flange
9 into contact with the workpiece. The pin flange 6 is then pushed in using a finger 25,
for example, as shown in FIG7. The faper of the surface of the recess 11 adjacent to
the wide diameter portion 14 of the pin shank conforms to the angle of the tip portion of
the first tab 19. This configuration and the flexibility of the thin-walled tab 19 permit the
tab to be released from the recess 11 when the pin flange 6 is pushed toward the bush
flange 9 from the temporary connection state shown in Fig. 1. As the pin flange 6
approaches the bush flange 9, the wide diameter portion 14 of the pin flange deflects
the tab 19 outwardly, where it remains until it enters the recess 13 in the permanent
connection state shown in Fig. 7. The recess 13 is preferably an annular groove with
oppositely tapered surfaces as shown in Fig. 7.

By virtue of notch 23 in the wall 15, the pin flange 6 can be pushed in easily, so
that the pin flange readily comes into contact with the bush flange 9. When the large
diameter portion 14 of the pin shank 7 comes into contact with the protrusions 21 in the
bush shank 10, a portion of the bush shank 10 expands resiliently, the workpiece 5 is
interposed between the expanded portion of the bush shank 10 and the bush flange 9,
and the clip 1 is fixed to the workpiece 5§ in the permanent connection state shown in
FIG 7. When a plurality of workpieces 5 are to be connected, the clip 1 connects them
to each other. Because the second tab 22 in the bush shank 10 engages the recess 11
.in the pin shank 7 in the permanent connection state shown in FIG 7, the permanent

connection state is maintained.

10
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Because the wall 15 is of a predetermined height, the deployment of a curtain
shield airbag can be appropriately adjusted when the clip 1 is used to mount the curtain
shield airbag.

If it is desired to remove the clip 1 from a workpiece, a tool can be inserted
through a notch 23 and under the pin flange 6 to lift the pin flange away from the bush
flange 9. The tip of tab 22 is preferably tapered so that lifting of the recess 11 moves
the tab 22 outwardly sufficient to clear its engagement with the recess 11, and so that
the conical tip of the pin shank 7 can enter the bush shank 10. As the pin flange 6
moves away from the bush flange 9, the tab 19 is disengaged from the recess 13 and is
bent outwardly by wide diameter portion 14 until the tab 19 snaps back into the recess
11 in the temporary connection state shown in Fig. 1. Disengagement of the
protrusions 21 from the wide diameter portion 14 of the pin shank allows the bush shank -
to contract, so that the clip in the state shown in Fig. 1 can be withdrawn from a
mounting hole in a workpiece.

While a preferred embodiment of the invention has been shown and described,
changes can be made without departing from the principles and spirit of the invention,
the scope of which is defined in the following claims. For example, although the tabs 19
and 22 in the described embodiment are provided in sets of three tabs equally spaced
circumferentially, the number of tabs in each set can vary. The tabs 19 in the
embodiment are defined in part by slots in the thin wall portion of the bush shank 10 and
are hinged at the base of the thin wall portion adjacent to the bush flange, as shown in
FIG. 6, but other arrangements are possible. In the embodiment the protrusions 21 are

provided in a set of three, but like the tabs, the number of protrusions can vary. One or

11



WO 2006/081261 PCT/US2006/002525

more slots 23 in wall 15 may be provided, and the shape of the slots can vary
depending upon the implement used to push in the pin to the permanent connection

state.

12
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WHAT IS CLAIMED IS:

1. A clip comprising a pin having a flange and a shank and a bush having a flange
and hollow shank into which the pin shank is inserted, wherein the clip is configured so
that the pin and the bush establish a temporary connection state by pushing the pin
shank into the bush shank to a temporary connecting position without causing the bush
shank to expand, so that the bush shank can be inserted into a mounting hole in a
workpiece while the clip is in the temporary connection state, wherein the clipis
configured so that the pin and the bush establish a permanent connection state by
pushing the pin shank further into the bush shank to expand a portion of the bush shank,
with the workpiece interposed between the expanded portion of the bush shank and the
bush flange, thereby to fix the clip to the workpiece, and wherein the bush flange has a
wall extending therefrom substantially to the height of the pin flange from the bush
flange when the pin and the bush are temporarily connected, so as substantially to

surround the pin flange and the pin shank.

2. The clip described in claim 1, wherein the wall is formed in a tubular shape rising

from an outer periphery of the bush flange.

3. The clip described in claim 1, wherein the wall has a notch for receiving a finger

or other means for pushing the pin flange toward the bush flange.

4, The clip described in claim 1, wherein the bush shank has a first tab near the

bush flange for use in establishing the temporary connection state, has a protrusion

13
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near its tip projecting inward for use in establishing the permanent connection state, and
has a second tab near the protrusion for use in maintaining the permanent connection
state, and wherein the pin shank has a recess near its tip for engaging the first tab
during the temporary connection state and for engaging the second tab during the

permanent connection state.

5. The clip described in claim 1, wherein the clip is constructed for mounting a

curtain shield airbag to a car frame.

6. A clip comprising a pin having a flange and a shank and a bush having a flange
and a hollow shank into which the pin shank is inserted, wherein the pin shank and the
bush shank have cooperable parts to connect the pin and the bush temporarily with the
pin shank inserted into the bush shank to a temporary connection position, and have
cooperable parts to connect the pin to the bush permanently with the pin shank further
inserted into the bush to a permanent connection position, and wherein the bush is
constructed so as substantially to surround the pin flange and the pin shank when the

pin and the bush are temporarily connected.
7. The clip described in claim 6, wherein the bush has a tubular wall extending from

the flange of the bush to shield the pin flange and the pin shank in the temporary

connection position.

14
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8. The clip described in claim 7, wherein the tubular wall has a slot therein to

facilitate pressing the pin flange toward the bush flange.

9. A bush for use with a pin in a clip, comprising:

a flange having a tubular wall extending from a periphery of the flange in one
direction and a hollow shank extending from a hole in the flange in an opposite direction,
wherein the shank has at least one tab eﬁending inwardly of the shank near the hole in
the flange and has at least one tab extending inwardly of the shank at a tip of the shank

remote from the flange.

10. The bush described in claim 9, wherein the shank has at least one protrusion

projecting inwardly of the shank near the tip of the shank.

11.  The bush described in claim 10, wherein the shank has a first portion adjacent to
the hole in the flange and a second portion extending from the first portion to the tip of
the shank, and wherein the wall thickness of the first portion is substantially less than

the wall thickness of the second portion.

15
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