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1

MULTI-PART DIE ASSEMBLY FOR FORMING A
CLOSED CLIP - '

BACKGROUND OF THE INVENTION

This invention relates to a clip-forming mechanism,
and more particularly, to an improved multi-part die
assembly for forming an open clip into a closed clip.
The assembly is particularly suited for the formation of
a closed clip about the netting, rubber vessel and plastic
stem of an aerosol container. ' )

In the art of ‘aerosol containers, public disdain for
containers utilizing various gas propellants has directed
attention toward containers utilizing elastic or balloon-
like liners to supply content pressure. A desirable such
container is formed with a central stem inside a rubber
vessel, which is maintained under pressure by an elastic
net or netting. The desired spray fluid is pumped inside
the rubber vessel. In use, the spray fluid exits the con-
tainer from the rubber vessel through the stem and an
attached spray valve. A problem associated with the
manufacture of such a container is the attachment of the
netting, rubber vessel and stem at their lower ends. A
clip is a desirable means for attachment, but the high
degree of uniformity and pressure needed between the
clip and the container components has frustrated at-
tempts to utilize previous clip forming mechanisms.

SUMMARY OF THE INVENTION

The present invention is, in a principal aspect, an
improved multi-part die assembly for forming an open
clip into a closed clip. The die assembly principally
comprises a mounting structure, punch means, first and
second gate-dic members and simultaneous driving
means for .the punch means and the first and second
gate-die members. The mounting structure has a clip-
forming station located thereon. The punch means is
mounted on the mounting structure for reciprocating
movement toward and away from the clip-forming
station. Together, the punch means and the mounting
structure define guide means, e.g., gunideways, for guid-
ing the reciprocating movement of the punch means.
The first gate-die member and the second gate-die mem-
ber are pivotally mounted on the mounting structure on
opposite sides of the clip-forming station for pivotal
movement toward and away from the clip-forming
station. The punch means defines a crown die for coop-
eration with the crown of the open clip, and the first
and second gate-die members respectively define first
and second leg dies for cooperation with the two spaced
legs of the open clip. The simultaneous driving means
drives the punch means and the first and second gate-
die members toward the. clip-forming station simulta-
neously, whereby an open clip positioned. at the clip-
forming station is formed into a closed clip by coopera-
tion of the crown die and the first and second leg dies
with the open clip. ' :

It is thus a principal object of the present invention to
provide an improved multi-part die assembly for form-
ing an open clip-having a crown and two spaced legs
into a closed clip.

Another object of the present invention is to provide
an improved multi-part die assembly for formation of a
clip which satisfies the high degree of uniformity and
pressure demanded by the formation of a clip about the
internal components of a spray container utilizing an
expandable liner to maintain content pressire.
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Another object of the present invention is to provide
an improved multi-part die assembly for formation of a
clip which imparts a uniform circularity to the clip as
closed.

Another object of the present invention is to provide
an improved multi-part die assembly for formation of a
clip which is adaptable to clips having a variety of
cross-sectional configurations. '

A further object of the present invention is to provide
an improved multi-part die assembly for formation of a
clip which requires a reduced level of identity between

. clips to be formed. :
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A still further object of the present invention is to
provide an improved multi-part die assembly for forma-
tion of a clip which has a streamlined and substantially
less intricate driving mechanism than previous clip-
forming mechanisms.

Still further objects of the present invention are to
provide an improved multi-part die assembly for clip
formation that is suitable for high-speed commercial
operation, has an extended life and is readily manufac-
turable.

These and other objects, advantages and features of
the present invention are apparent from the detailed
description of the preferred embodiment of the inven-
tion, which follows.

BRIEF DESCRIPTION OF THE DRAWING

In the detailed description of the preferred embodi-
ment which follows, reference is made to the accompa-
nying drawing consisting of nine figures. Briefly, these

. nine figures are as follows:
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FIG. 1 is a plan viewof the preferred embodiment of
the present invention, illustrating the position of the
components of the preferred embodiment before forma-
tion of a closed clip;

FIG. 2 is a perspective view of a truncated assembly
of the internal components of a spray container having
a clip illustrated as formed thereon;

FIG. 3 is a view similar to FIG. 2 with the clip illus-
trated as before formation;

FIG. 4 is a first cross-sectional view of the preferred
embodiment of the present invention taken along line
4—4 in FIG. 1,

FIG:. § is a second cross-sectional view of the pre-
ferred embodiment of the present invention as taken
along line 5—5 in FIG. 1; »

FIG. 6 is a third cross-sectional view of the preferred
embodiment of the present invention taken along line
6—6 of FIG. 1;

FIG: 7 is a plan view similar to FIG. 1, illustrating
movement of the components of the preferred embodi-
ment during formation of a closed clip;

FIG. 8 is a view similar to FIGS. 1 and 7, illustrating
the position of the components of the preferred embodi-
ment upon formation of a closed clip; and

FIG. 9 is a cross-sectional view similar to FIG. 6,

taken along line 9—9 of FIG. 8.

DETAILED DESCRIPTION OF THE
~ PREFERRED EMBODIMENT

As previously stated, the present invention is particu-
larly suited for the formation of a closed clip about the
internal components of an aerosol container which uti-
lizes an elastic netting to maintain pressure of the spray
fluid. Referring to FIGS. 2 and 3, a typical assembly 12
of such internal components includes a central stem or
mandrel 14, a rubber or rubber-like vessel or liner 16,
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and an outer elastic net or. netting 18. As typical, the
vessel 16 is formed with a unitary, closed distal end or
bottom 20, and the netting 18 has.an open distal portion
or end portion 22. Utilization of the present invention
provides for the formation. of a clip 24 from an open
state as shown in FIG. 2 to a closed state as shown in
FIG. 3 about the end portion 22 adjacent the bottom 20.
Once the clip 24 is so formed, spray fluid is pumped
inside the vessel 16 which expands away from the stem
14. Expansion of the vessel 16 expands or stretches the
elastic netting 18. The pressure of the clip 24 on the
assembly 12, because it is uniform about the circumfer-
ence of the assembly 12 and sufficient in strength, main-
tains the position of the end portion 22 of the netting 18.
Expansion thus stores energy in the netting 18, which
exerts a pressure on the spray fluid and drives it from
the vessel 16 when a normally closed valve (not shown)
associated with the stem 14 is opened.

As best shown in FIG. 3, the clip 24 includes a crown
or crown portion 26 and two spaced legs or leg portions
28, 30. The clip 24 is formed of any desired material,
such as cold-forming steel or aluminum. In cross sec-
tion, the clip 24 may be circular as shown, or square,
hexagonal or similarly formed. When open, the clip 24
has a horseshoe-like shape with the first leg 28 spaced
from the second leg 30. When closed as in FIG. 1, the
clip 24 has a substantially circular shape with the first
leg 28 overlapping the second leg 30. For other applica-
tions, the clip 24 may have similar shapes when open
and closed.

As shown in FIG. 1, the preferred embodiment of the
present invention is a multi-part die assembly 10 for
forming the clip 24.

The multi-part die assembly 10 includes a base sup-
port 32, a platform 34, a punch 36, a first gate-die mem-
ber 38, a second gate-die member 40, and a driving
mechanism 42. The punch 36 and gate-die members, 38,
40, are mounted on the platform 34, and the driving
mechanism 42 and the platform 34 are mounted on the
base support 32. The platform 34 and base support 32
thus define a mounting structure.

A recess 46 is defined in the upper surface of the
platform 34. The recess 46 is substantially rectangular.
As will be described in detail, the recess 46 defines a
station on the platform 34 for the formation of a closed
clip. . ’ :

At its bottom, the recess 46 has a lower surface in two
portions 48, 50 of different elevations. As seen in FIGS.
1, 7 and 8, the lower portion 48 extends below the first
gate-die member 38 to a ledge 52. The upper portion 50
extends from the ledge 52 below the second gate-die
member 40. The heigth of the ledge 52 is substantially
equal to the thickness of one of the gate-die members 38,
40.

The gate-die members 38, 40 are mounted on- the
platform 34 within the recess 46. The first gate-die
member 38 is mounted on the lower portion 48 of the
recess 46, and the second gate-die member 40 is
mounted on the upper portion 50 of the recess 46. Each
gate-die member 38, 40 is mounted by a pivot pin 54.
The gate-die members 38, 40 pivot about their respec-
tive pivot pins 54, which are affixed to the platform 34
at equal distances from the center of the recess 46.
When pivoted toward the center of the recess 46, the
gate-die members 38, 40 overlap, with the second gate-
die member 40 over the first gate-die member 38.

The gate-die members 38; 40 each include a pivot
portion 56 and a die portion 58, as referenced in FIG. 1.
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4

The pivot portion 56 is substantially circular and has a
diameter somewhat larger than the diameter of the
pivot pin 54. A concentric pin opening (not shown) is
drilled through the pivot portion 56 for insertion of the
pivot pin 54. The die portion 58 is generally semi-circu-
lar, with its curved surface 60 away from the center of
the recess 46. The pivot portion 56 and the die portion
58 are joined along the end of the inner surface 62 more
remote from the center of the recess 46.

A punch channel 64 is cut along one side of the plat-
form 34 into the recess 46. As shown in FIGS. 1 and
6-9, the punch 36 is slidably mounted in the punch
channel 64. The punch 36 may slide from a position
remote from the recess 46, as shown in FIGS. 1 and 6,
through intermediate positions such as shown in FIG. 7
to a position adjacent the recess 46, as shown in FIGS.
8 and 9.

Flanges 66 are integrally formed on the platform 34
along at least a portion of the punch channel 64. Coop-
erating flanges 68 are formed along the punch 36. The
platform flanges 66 extend inward of the punch channel
64 and the punch flanges 68 extend along the sides of the
punch 36. The platform flanges 66 overlie the punch
flanges 68. The flanges 66, 68 thus cooperatively define
means for guiding movement of the punch 36.

As shown in FIG. 5, the punch flanges 66 are tapered
along their lower surfaces. As a result, the punch is
tilted or skewed in relation to the bottom portions 48, 50
of the recess 46, and thus in relation to the planes of the
gate-die members 38, 40. Along its side toward the first
gate-die member 38, the punch 36 has an elevation sub-
stantially equal to that of the lower portion 48. Along its
side toward the second gate-die member 40, the punch
36 has an elevation substantially equal to the upper
portion 50.

Die grooves are formed on the punch 36 and the
gate-die members 38, 40 toward the center of the recess
46. A crown die groove 70 is formed on the punch 36,
a first leg die groove 72 is formed on the first gate-die
member 38, and a second leg die groove 74 is formed on
the second gate-die member 40. Each groove 70, 72, 74
is substantially semi-circular as seen in FIGS. 1, 7 and 8,
and each is concave in cross section as seen in FIGS. 6
and 9. ~ . .

When the punch 36 and the gate-die members 38, 40
are moved toward the center of the recess 46, as shown
in FIG. 8, the respective outer ends 76, 78 of the gate-
die members 38, 40 contact inner surface portions 80,
82, respectively, of the punch 36. In this position, the
grooves 70, 72, 74 form a continuous, generally spiral

_groove. That is, the ends of the crown die groove 70

match in elevation the adjacent ends of the leg die
grooves 72, 74. A continous groove thus begins with a
first portion in a plane defined by the first leg die groove
72, moves through a second portion in a second, skewed
plane defined by the crown die groove 70 and ends with
a third portion in a third plane parallel to the first plane
and defined by the second leg die groove 74.

As described, the grooves 70, 72, 74 form the shape of
a closed clip. Thus, by inserting a clip 24 in the center of
the recess 46 and simultaneously driving together the
punch 36 and gate die members 38, 40, an open clip is
formed into a closed clip. More particularly, when an
open clip is placed in the center of the recess 46 with its
crown 26 toward the punch 36 and its first leg 28
toward the first gate die member 38, and when the
punch 36 and gate die members 38, 40 are driven to-
gether, the die grooves 70, 72, 74 guide the clip 24
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through formation into.a closed. clip: A clip appropri-
ately placedis shown.in FIG.:1. As shown in FIG. 7,
movement of the punch.36 toward the clip 24 places the
crown 26 of the clip 24 in contact with: the:crown die

groove 70. Movement of the first gate:die member 38 -

toward the clip 24 places the first leg 28 of the clip 24 in
contact with the first leg die groove 72. Movement of
the second gate-die member 40 toward the clip 24
places the second leg 30 of the clip 24 in contact with
the second leg die groove 74. With the application of
sufficient driving force, the clip 24 is closed. The crown
die groove 70 guides and shapes the crown 26, the first
leg die groove 72 guides and shapes the first leg 28 and
the second leg die groove 74 guides and shapes the
second leg 30. When the gate-die members 38, 40
contact the punch 36, as shown in FIG. 8, the clip 24
assumes the shape of the continuous die groove formed
by the die grooves 70, 72, 74 and is thus closed, with its
legs 28, 30 overlapping. Because of the shapes and spa-
cial relations of the die grooves 70, 72, 74, the clip 24
closed has the shape of a circular spiral extending
greater than 360° and less than 540°.

To provide simultaneous movement of the punch 36
and the gate-die members 38, 40, the driving mechanism
42 includes a pair of opposed cam members 84, 86. Each
cam member 84, 86 has a sloping cam surface, respec-
tively 88 and 90. A cam surface 92 is formed on the
punch 36 for cooperation with the cam surface 88. A
cam surface 94 is formed on a driving member 96 for
cooperation with the cam surface 90. The driving mem-
ber 96 is slidably mounted in a driver channel 98 formed
in the platform 34. The driver channel 98 opens into the
recess 46 and has a lower surface 102 below the lower
portion 48. A shoulder 100 is thus defined, which limits
inward movement of the driver 96. The driver 96 has an
inner face 104 perpendicular to its axis of movement.
The inner face 104 cooperates with the curved surfaces
60 of the gate-die members 38, 40 so that movement of
the driver 96 toward the center of the recess 46 pivots
the gate-die members 38, 40 toward that center. Selec-
tion of a suitable relationship of lengths of the driver 96
and the punch 36 provides simultaneous movement of
the punch 36 and the gate-die members 38, 40.

As described, the assembly 10 provides the formation
of an open clip having a crown and two spaced legs into
a closed clip. Downward movement of the driving
mechanism 42, as seen by comparing FIGS. 1, 7 and 8,
moves the punch 36 and the gate-die members 38, 40
simultaneously toward an open clip, which is guided
and formed by the die grooves 70, 72, 74.

As initially stated, the preferred embodiment is a
multi-part die assembly 10 for forming a closed clip
about an assembly 12. So that the die assembly 10 may
be so utilized, a channel 106 is cut through the base
support 32 and platform 34 below the center of the
recess 46. As shown in FIG. 6, an assembly 12 is in-
serted through the channel 106 and extended through
the central opening of an open clip. Maintaining the
assembly 12 in this position through the process of clos-
ing the clip results in the clip being formed about the
assembly 12, as shown in FIGS. 2 and 6-9. When re-
moved, the assembly 12 includes a closed clip as shown
in FIG. 2. ’

As should now be apparent to those of ordinary skill
in the art, a highly.useful and advantageous multi part
die assembly for forming an open clip having a crown
and two spaced legs into a closed clip has been de-
scribed in detail. This description enables any person
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6

skilled in the art to make and use this assembly. If the

clips. to be formed: are-steel, a suitable material for the

punch and gate-die members is high strength die tool
steel, with ‘the remaining .components. formed of the
same or another suitable steel.

- To -particularly. point out and distinctly claim the
subject matter which is regarded as the invention, the
following claims conclude this specification.

What is claimed is:

1. An improved multi-part die assembly for forming
an open clip having a crown and two spaced legs into a
closed clip comprising:

a mounting structure having a clip-forming station

located thereon;

punch means mounted on said mounting structure for
reciprocating movement toward and away from
said clip-forming station, said punch means and
said mounting structure cooperatively defining
means for guiding said reciprocating movement,
said punch means defining a crown die for cooper-
ation with said crown;

a first gate-die member and a second gate-die member
pivotally mounted on said mounting structure on
opposite sides of said clip-forming station for piv-
otal movement toward and away from said clip-
forming station, said first gate-die member defining
-a first leg die for cooperation with one of said two
spaced legs and said second gate-die member defin-
ing a second leg die for cooperation with the other
of said two spaced legs; and .

means for simultaneously driving the first and second
gate-die members and the punch means toward said
clip-forming station, said first leg die overlapping
said second leg die when said gate-die members are
both pivoted toward the clip forming station;

whereby an open clip positioned at said clip-forming
station is formed by cooperation of said crown die
and said first and second leg dies with said open
clip into a closed clip having overlapping legs.

2. A die assembly as in claim 1 wherein said crown
die and said first and second leg dies together have
substantially the shape of said closed clip.

3. A die assembly in claim 1 in which said simulta-
neous driving means includes means for driving said
first and second gate-die members toward said clip-
forming station and in which said first and second gate-
die members each has a curved driving surface away
from said clip-forming station for engagement by said -
driving means.

4. A die as in claim 1 in which the pivotal axes about
which said first and second gate-die members pivot are
opposite each other across the axis defined by the recip-
rocating movement of said punch means.

5. A die assembly as in claim 1 in which said mount-
ing structure at said clip-forming station defines a chan-
nel through which a workpiece may be inserted into
said clip-forming station so that said closed clip is
formed about said workpiece.

6. A die assembly as in claim 1 for forming a substan-
tially circular closed clip in which said crown die, said
first leg die and said second leg die each has substan-
tially the shape of a sector of a circle.

7. A die assembly as in claim 1 in which said crown
die, said first leg die and said second leg die are each
substantially semi-circular.

8. A die assembly as in claim 1 in which said crown
die, said first leg die and said second leg die include a die
groove facing said clip-forming station.
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‘ second reference plane, a portion of said second die
9. A die assembly as in claim 8 in which said die groove intersecting said first reference plane; and
said die groove of said second leg die defines a third
groove of said crown die defines a first skewed refer- reference plane, a portion of said first die groove
' o 5 intersecting said first reference plane.
ence plane; said die groove of said first leg die defines a ok ok ok %
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