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INTEGRALLY MOLDED CLIP AND METHOD OF FORMING THE SAME

FIELD OF THE INVENTION
The present invention relates to a fastening clip used for fastening a
component such as ornamental parts for automobiles, industrial machines or the
like, to a plate member such as body paneis for automobiles. In particular, the
present invention relates to a clip comprising a pin and a bush, wherein the bush
has a leg portion to be expanded in diameter so as to fasten a plurality of
members together when the pin is pushed into the bush.

BACKGROUND OF THE INVENTION

Heretofore, a two-piece synthetic resin clip having a clip body and a pin
has been used to fasten a component such as ornamental parts, to a panel such
as body panels for automobiles.

The conventional two-piece clip comprises a bush having a flange and a
leg extending from the lower surface of the flange, and a pin having a head and
a shank extending from the lower surface of the head. In a fastening operation
of this clip, a pair of plate members each formed with a mounting through-hole
are first superimposed while keeping the through holes in communication with
one another. Then, the leg of the bush is inserted into the mounting holes of the
plate members, and the shank of the pin is pressed into the leg, so that the plate
members are clamped and fastened by the bush or between the lower surface of
the flange and the front end of the leg having an expanded diameter.

However, in the conventional two-piece clip, the pin and the bush are
individually formed as separate parts, and then assembled together. Thus, two
molding-die sets are required to form the two parts separately. While two parts
can be simultaneously formed by use of a single of specific molding-die set (so-
called two-part cavity die), the number of parts to be formed in each of the two-
part cavity dies is inevitably reduced as compared to the method of forming two
parts separately by use of two molding-die sets. In addition, it is required to sort
between the pin and the bush and assemble them together in a subsequent
process.
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In either case of forming the pin and the bush by use of the separate
molding-die sets or the single two-part cavity die, after forming the pin and the
bush as separate parts, they must be assembled together.

In view of the above problems, it is therefore an object of the present
invention to provide a clip comprising a pin and a bush which are capable of
being integraily molded in a single molding-die set.

It is another object of the present invention to provide a clip comprising a pin
and a bush which are capable of being assembled together in a single molding-
die set to eliminate the need for assembling them together in a subsequent

process.

SUMMARY OF THE INVENTION

According to a first aspect of the present invention, there is provided an
integrally molded clip for fastening a plurality of plate members. The clip
comprises a bush and a pin adapted to be inserted into the bush, wherein the
bush has a leg portion to be expanded in diameter so as to fasten the members
together when the pin is pushed into the bush. In this clip, the pin includes a
flange, a shank extending downward from the lower surface of the flange, an
engagement pawl connected to the shank, and a coupling pawl! disposed below
the engagement pawl. The bush includes a ring portion and a leg portion
composed of a plurality of legs divided by slits to extend vertically downward
from the lower surface of the ring portion.

Further, in a molded state of the clip, the pin and the bush are connected
with one another through a notched thin-walled portion formed between the
lower end of the pin and the ring port)ion of the bush.

According to a second aspect of the present invention, there is provided a
clip comprising a bush and a pin adapted to be inserted into the bush, wherein
the bush has a leg portion to be expanded in diameter so as to fasten a plurality
of members together when the pin is pushed into the bush. In this clip, the pin
includes a flange, a shank extending downward from the lower surface of the
flange, an engagement pawl connected to the shank, and a coupling pawl
disposed below the engagement pawl. The bush includes a ring portion and a
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leg portion composed of a plurality of legs divided by slits to extend vertically
downward from the lower surface of the ring portion.

Further, the pin and the bush are assembled together such that the ring
portion of the bush is held between the engagement pawl and the coupling pawl
of the pin.

In the above clip, the ring portion of the bush may be formed with a prying
slot for releasing the fastening function of the clip. In this case, when the
fastening function is released, the ring portion of the bush is held between the
engagement pawl and the coupling paw! of the pin.

According to a third aspect of the present invention, there is provided a
method of forming an integrally molded clip including a bush énd a pin adapted
to be inserted into the bush which has a leg portion to be expanded in diameter
so as to fasten a plurality of members together when the pin is pushed into the
bush, wherein the clip has a molded state where the pin and the bush are
connected with one another through a notched thin-walled portion.

This method comprises the steps of: closing a molding-die set including a
fixed die, a sliding die and a movable die, and injecting a molten resin into the
molding-die set; opening the molding-die set; protruding an ejector to move the
clip upward; and retracting the ejector to release the clip from the molding-die
set.

The above method of forming the integrally molded clip may include the
step of breaking the notched thin-walled portion in the molding-die set to
separate the pin and the bush from one another.

Further, the method of forming the integrally molded clip may include the
step of assembling the pin and the bush together in the molding-die set such that
the ring portion of the bush is held between the engagement pawl and the
coupling pawl of the pin ‘

In the present inventioh, the pin and bush are integrally molded in a single
molding-die set.

Further, the pin and the bush are assembled together by pushing the pin
into the bush in conjunction with the motion of releasing the clip from the

molding-die set. This makes it possible to eliminate the need for assembling the
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pin and the bush together in a subsequent process after taking out them from the
molding-die set.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a front view of a clip according to the present invention.

Fig. 2 is a left side view of the clip according to the present invention.

Fig. 3 is a right side view of the clip according to the present invention.

Fig. 4 is a top view of the clip according to the present invention.

Fig. 5 is a bottom view of the clip according to the present invention.

Fig. 6 is a sectional view taken along the line A-A in Fig. 4.

Fig. 7 is a sectional view taken along the line B-B in Fig. 4.

Fig. 8 is a sectional view taken along the line G-G in Fig. 4.

Fig. 9 is a sectional view taken along the line E-E in Fig. 1.

Fig. 10 is a sectional view taken along the line C-C in Fig. 1.

Fig. 11 is a sectional view taken along the line F-F in Fig. 1.

Fig. 12 is a sectional view showing the state after a molding-die set is
closed and then a molten resin is injected (step 1).

Fig. 13 is a sectional view showing the state when the molding-die set is
opened (step 2).

Fig. 14 is a sectional view showing the state after the molding-die set has
been opened (step 3).

Fig. 15 is a sectional view showing the state an ejector and a core pin are
protruded to move the clip upward (step 4).

Fig. 16 is a sectional view showing the state when the core pin is pulled
out of a leg portion of the clip (step 5).

Fig. 17 is a sectional view showing a pin and a bush of the clip in an
assembled position (step 6).

Fig. 18 is a sectional view showing the state when the ejector is moved
downward to release the clip from the molding-die set (step 7).

Fig. 19 is a front view showing the state after the pin and the bush in the
assembled position are taken out of the molding-die set.
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Fig. 20A is a sectional view of the clip attached to plate members to
fasten them together.

Fig. 20B is a sectional view of the clip in the state after the fastening
between the plate members is released.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

With reference to the drawings, one embodiment of the present invention
will now be described.

Figs. 1 to 5 show a clip 8 comprising a pin 10 and a bush 20. These
figures show a state when the pin 10 and the bush 20 have been integrally
molded.

One end of the pin 10 is formed with a circular-plate-shaped flange 11.
An approximately cylindrical shank 12 extends vertically downward from the
lower surface of the flange 11. The shank 12 is formed with a lightening hole 15
immediately below the flange 11. The lightening hole 15 is provided to prevent a
sink mark otherwise caused in the upper surface of the flange 11 (or to maintain
a good appearance).

A single engagement pawl 13 extends downward from the outer surface
of the shank 12 immediately below the flange 11. Fig. 9 shows the section of the
shank including the engagement pawl 13, taken along the line E-E in Fig. 1. The
engagement pawl 13 can be bent or swung about its base portion connected to
the shank 12 to pass through a hole formed in a ring portion 21 of the bush 20.
As described in detail later, the engagement pawl 13 is operable to prevent the
pin 10 from excessively entering into the bush 20 to keep the pin 10 and the
bush 20 in an assembled position where they are assembled together, when the
pin 10 is inserted into the bush 20 during a process of releasing them from a
molding-die set (die-releasing process). This function is required by the reason
that if the pin 10 excessively enters into the bush 20, a leg portion of the bush 20
is undesirably expanded in diameter to preclude an operation of inserting the
bush 20 into holes of plate members.

The shank 12 is also formed with a pair of coupling pawls 14 disposed
below the engagement pawl 13. The coupling pawls 14 are formed to extend
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upward from the base portion of the shank 12 at a relatively wide inner angle
therebetween, and to have an adequate rigidity in a fastening position where the
clip is attached to the plate members to fasten them. The distance between two
ends of the coupling pawls 14 is larger than the inner diameter of the ring portion
21 of the bush 20. As described in detail later, in the assembled position, the
coupling pawls 14 contact the lower surface of the ring portion 21 to prevent the
separation between the pin 10 and the bush 20. Even when the clip is detached
from the plate members after its long-term use, the coupling pawis 14 can be
kept in contact with the lower surface of the ring portion 21 to prevent the
separation between the pin 10 and the bush 20.

The shank 12 has a cylindrical contact surface 16 disposed below the
coupling pawis 14.

The shank 12 also has an approximately cone-shaped inclined portion 17
disposed below the contact surface 16.

In this embodiment of the present invention, the clip includes the bush 20
having an upper portion formed as the approximately disk-shaped ring portion
21. The ring portion 21 is formed with an approximately circular hole at the
center thereof. This hole has a diameter allowing the shank 12 to pass
therethrough. As shown in Fig. 6 which is the sectional view taken along the line
A-A in Fig. 4, the ring portion 21 has an upper surface formed with a prying slot
27 for allowing a screwdriver to be inserted thereinto.

As shown in Fig. 7 which is the sectional view taken along the line B-B in
Fig. 4, the ring portion 21 has a lower surface formed with a depression 22. As
described in detail later, the top end of an ejector 36 can be engaged with the
depression 22 to move the bush upward.

The leg portion 23 of the bush extends vertically downward from the lower
surface of the ring portion 21. The leg portion 23 is formed with four slits 25
dividing the leg portion into four legs, and adapted to be bent outward by the pin
10 and the bush engaged with one another in the fastening position. As shown
in Fig. 11 which is the sectional view taken along the line F-F in Fig. 1, each of
the legs of the leg portion 23 has a rib-shaped section (rib 26). The slits 25 are
also operable to prevent the pin 10 and bush 20 from rotating independently.
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The leg portion 23 has a lower end formed as a thick-walled region 24.
As described in detail later, in the fastening position, the thick-walled region 24 is
brought into contact with the contact surface 16 of the pin 10 and expanded in
diameter to keep the clip in the fastening position.

As shown in Fig. 8 which is the sectional view taken along the line G-G in
Fig. 1, a notched thin-walled portion 29 is formed between the inclined portion 17
and the ring portion 21. In a molded state of the clip, the pin 10 and the bush 20
are connected with one another through the notched thin-walled portion 29. This
positional relationship between the pin 10 and the bush 20 is hereinafter referred
to as "molded position". In this embodiment, the notched thin-walled portion 29
is formed at a position designated by the reference code "a" in Fig. 8, and
adapted to be broken adjacent to the inner surface of the ring portion 21 of the
bush 20. Alternatively, the notched thin-walled portion may be formed at a
position designated by the reference code "b". In this case, the pin 10 desirably
has no fragment of the broken thin-walled portion. In this embodiment, the
inclined portion 17 of the pin 10 has a maximum diameter W1 at the upper end
thereof, and the diameter W1 is designed to be approximately equal to the inner
diameter W2 of the leg portion 23 of the bush 20.

As shown in Fig. 10 which is the sectional view taken along the line C-C in
Fig. 1, the notched thin-walled portion 29 is formed at three separate positions
but omitted at a position designated by the reference numeral 29a. Because, if
the notched thin-walled portion is formed at the position 29a in addition to the
above three positions, the rough surfaces of the broken fragments of the notched
thin-walled portions 29 can prevent the engagement pawl 13 from smoothly
passing therethrough when it is forcedly inserted into the bush.

With reference to Figs. 12 to 18, the process of forming the clip 8 of the
present invention will be described below. A molding-die set 30 includes a fixed
die 31, a sliding die 32, a movable die 34, an ejector 36, and a split die (core pin)
37 in the fixed die. The relationship between the fixed die 31 and the movable
die 34 in the following description may be reversed, or the reference numbers 31

and 34 may indicates a movable die and a fixed die, respectively.
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Fig. 12 is a sectional view of the molding-die set including the fixed die 31,
the sliding die 32, the movable die 34, the ejector 36, and the split die 37, in the
state after the molding-die set is cramped or closed and then a molten resin is
injected therein (step 1).

Fig. 13 is a sectional view of the molding-die set showing the state when
the molding-die set is opened to provide a given distance between the fixed die
31 and the slinging die 32 (step 2).

Fig. 14 shows the state after the molding-die set is further opened to
provide a larger distance between the fixed die 31 and the slinging die 32, and
then the sliding die 32 is opened to complete a process of opening the molding-
die set. In this process, the split sliding die 32 is separately slid frontward and
rearward (step 3). In this position, the pin 10 protrudes upward from the
movable die 34. More specifically, the ring portion 21 of the bush 20 contacts
the upper surface of the movable die 34, and the leg portion 23 is left within the
movable die 34.

Fig. 15 shows the state when the ejector 36 and the core pin 37 are
moved upward or protruded to move the ring portion 21 upward from the
movable die 34 (step 4). During this process, the pin 10 and the bush 20 are
connected with one another through the notched thin-walled portion 29 to
prevent the separation therebetween. Further, a projection 38 formed at the top
end of the core pin 37 is inserted in the shank formed with the contact surface 16
to prevent the slant of the pin 10. If the pin 10 has a slant, the upper surface of
the flange 11 will be improperly brought into contact with the fixed die 31 and
damaged in an after-mentioned assembling process (step 6), resulting in
deteriorated appearance or difficulty in implementation of the assembling
process.

Fig. 16 shows the state when the ejector 36 is further moved upward from
the position as shown in Fig. 15 to pull out the core pin 37 from the leg portion 23
(step 5). In this process, the thick-walled region 24 is expanded in diameter by
the large-diameter region 39 of core pin 37 to get out of the large-diameter
region 39, and moved upward. For this purpose, an adequate space should be
assured around the large-diameter region 39 to allow the leg portion 23,
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particularly the thick-walled region 24, to be sufficiently bent. Until the step 5,
the pin 10 and the bush 20 are connected with one another through the notched
thin-walled portion 29, or are in the molded position.

Fig. 17 shows the assembled position where the pin 10 and the bush 20
are assembled together after the notched thin-walled portion 29 is broken to
separate the pin 10 and the bush 20 from one another (step 6). In this process,
the flange 11 is brought into contact with the fixed die 31, and the ejector 36 is
further moved upward to move the ring portion 21 upward. Thus, the notched
thin-walled portion 29 formed between the inclined portion 17 and the ring
portion 21 is broken to separate the pin 10 and the bush 20 from one another.
Then, the ring portion 21 is moved beyond and above the coupling pawls 14, and
held between the engagement pawl 13 and the coupling pawl 14 or kept in the
assembled position.

Alternatively, the process may skip the step 6 while maintaining the state
where the pin 10 and bush 20 are connected with one another through the
notched thin-walled portion 29, and advance to a step 7 of releasing the clip 8
from the molding-die set.

Fig. 18 shows the state when the ejector 36 moves downwardly and the
clip 8 is released from the molding-die set (step 7). Even after the clip 8 is
released from the molding-die set, the ring portion 21 is held between the
coupling pawl 14 and the engagement pawl 13 to keep the pin 10 and the bush
20 in the assembled position.

Fig. 19 shows the clip 8 with the pin 10 and clip 20 in the assembled
position after it is taken out of the molding-die set. The relative positional
relationship between the pin 10 and the bush 20 is the same as that in Fig. 18.

With reference to Figs. 20A and 20B, an operation of detaching the clip
attached to the plate members. Fig. 20A is a sectional view showing the state
after the clip is attached to the plate members to fasten them together (fastening
position). In the fastening position, the thick-walled region 24 is expanded in
diameter by the contact surface 16 engaged therewith to fasten the plate
members together. As shown in Fig. 10 which is the sectional view taken along
the line C-C in Fig. 2, the outer peripheral region of the ring portion 21 is partially
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lowered to define the prying slot 27 between the outer peripheral region and the
flange 11 in the fastening position. The pin 10 and the bush 20 attached to the
pate members to fasten them together can be detached by inserting a flat-head
screwdriver 40 into the prying slot 27. In this embodiment, the prying slot 27 is
formed at two positions. However, the present invention is not limited to this
embodiment, but any suitable number of prying slots may be formed.

Fig. 20B is a sectional view showing the state after the clip is released
from the fastening position. For detaching the clip 8, the thick-walled region 24
is released from the engagement with the contact surface 16, and the contact
surface 16 and inclined portion 17 are moved upward after passing through the
thick-walled region 24. The thick-walled portion 24 expanded in diameter will
return to its original state having a non-expanded diameter. In this manner, the
fastening between the plate members 4 and 5 can be released. When the
fastening is released, the top end of the coupling pawl 14 of the pin 10 is
stopped at the position (assembled position) where it contacts the lower surface
of the ring portion 21 of the bush 20. In this position, the engagement pawl 13
gets out of the upper surface of the ring portion 21 to support the upper surface
of the ring. This prevents the separation between the pin 10 and the bush 20 to
allow the clip to be stored while keeping them in the assembled position. This
clip 8 can be reused in future.

As mentioned above, according to the present invention, the pin and the
bush can be integrally molded in a single molding-die set.

In addition, the pin and the bush can be assembled together in the
molding-die set to eliminate the need for assembling them in a subsequent
process.

10
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CLAIMS
We Claim:

1. A clip comprising a bush and a pin adapted to be inserted into said
bush, said bush having a leg portion to be expanded in diameter so as to fasten
a plurality of members together when said pin is pushed into said bush, said clip
being characterized in that:

said pin includes a flange, a shank extending downward from the
lower surface of said flange, an engagement pawl connected to said shank, and
a coupling pawl disposed below said engagement pawl; and

said bush includes a ring portion and a leg portion composed of a
plurality of legs divided by slits to extend vertically downward from the lower
surface of said ring portion, wherein

said pin and said bush are connected with one another through a
notched thin-walled portion formed between the lower end of said pin and said
ring portion of said bush.

2. A clip comprising a bush and a pin adapted to be inserted into said
bush, said bush having a leg portion to be expanded in diameter so as to fasten
a plurality of members together when said pin is pushed into said bush, said clip
being characterized in that:

said pin includes a flange, a shank extending downward from the
lower surface of said flange, an engagement pawl connected to said shank, and
a coupling pawl disposed below said engagement pawl; and

said bush includes a ring portion and a leg portion composed of a
plurality of legs divided by slits to extend vertically downward from the lower
surface of said ring portio'n, wherein

said pin and said bush are assembled together such that said ring
portion of said bush is held between said engagement pawl and said coupling
pawl of said pin.

11
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3. The clip as defined in claim 2, wherein said ring portion of said
bush is formed with a prying slot for releasing the fastening function of said clip,
wherein when said fastening function is released, said ring portion of said bush

is held between said engagement pawl and said coupling pawl! of said pin.

4. A method of forming an integrally molded clip including a bush and

a pin adapted to be inserted into said bush, said bush having a leg portion to be
expanded in diameter so as to fasten a plurality of members together when said
pin is pushed into said bush, wherein said clip has a molded state where said pin
and said bush are connected with one another through a notched thin-walled
portion, said method comprising the steps of:

closing a molding-die set including a fixed die, a sliding die and a
movable die, and injecting a molten resin into said molding-die set;

opening said molding-die set;

protruding an ejector to move said clip upward; and

retracting said ejector to release said clip from said molding-die
set.

5. The method of forming the integrally molded clip as defined in
claim 4, which includes the step of breaking said notched thin-walled portion in

said molding-die set to separate said pin and said bush from one another.

6. The method of forming the integrally molded clip as defined in
claim 5, which includes the step of assembling said pin and said bush together in
said molding-die set such that said ring portion of said bush is held between said
engagement pawl and said coupling pawl of said pin.

12
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