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A system for applying plastic clips to tubular products is described. In one embodiment, the system comprises a die and a punch.
The die has a peripheral face, an arcuate wall in the die peripheral face forming a half-cylindrical bore, the bore separating the die
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(57) Abrege(suite)/Abstract(continued):
peripheral face into a first side and a second side, and a groove formed In the arcuate wall and the second side, the groove

extending from the first side, through the arcuate wall and the second side, and forming a slot in an outer edge of the die. The
punch has a peripheral face, an arcuate wall in the punch peripheral face forming a half-cylindrical bore, the bore separating the
punch peripheral face into a first side and a second side, and a pair of grooves, the grooves extending from the first side to the
second side of the punch peripheral face. The system also has a means for moving at least one of the die and the punch from a
first position In which the die peripheral face and the punch peripheral face are adjacent, to a second position in which the die

peripheral face and the punch peripheral face are remote.
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(57) Abstract: A system for applying
plastic clips to tubular products 1is
described. In one embodiment, the
system compriscs a dic and a punch.
The dic has a peripheral [ace, an
arcuatc wall in the dic peripheral face
forming a half-cylindrical bore, the
bore separating the die peripheral face
into a first side and a second side, and a
groove formed in the arcuate wall and
the second side, the groove extending
from the first side, through the arcuate
wall and the second side, and forming
a slot in an outer edge of the die. The
punch has a peripheral face, an arcuate

wall in the punch peripheral face
forming a half-cylindrical bore, the

bore separating the punch peripheral
face 1nto a first side and a second side,
and a pair of grooves, the grooves
extending from the first side to the
second side of the punch peripheral
face. The system also has a means for
moving at least one of the die and the
punch from a first position in which
the die peripheral face and the punch
peripheral [ace arc adjacent, to a second
position in which the die penpheral
face and the punch peripheral face are
remote.
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Plastic Wire Clipper/Stuffer

BACKGROUND OF THE INVENTION

This invention relates to the field of packaging material in tubular film, bags,

or netting. The invention relates more particularly to packaging food materials, such as pasty

5 food materials, in tubular film, and to packaging food materials, such as poultry, in bags

and/or netting.

Food material such as sausage, cookie dough, and polenta is packaged by
extruding the pasty material through a product horn and into a tubular film. One prepération
system uses film already forrhed in a tube, such as is described in United States Patent

10 No. 7,063,610, Apparatus And Method To Net Food Products In Shirred Tubular Casing.
Another preparation system uses flat sheets of film, which is turned over plows and guides
and formed into a tube as the pasty food product is extruded, such as is described in United
States Patent No. 4,958,477, Apparatus for the Production of Meat Products. In either

system, the chubs or sausages formed in the process are closed at each end by a chip. |
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Food material such as poultry, whether whole birds or parts; is packaged by placement

into bags, such -as is described in United States Patent No. 6,895,726, Poly-st}'etch Bagger

System. The bag in this situation is closed with a clip.

Other types of food materials, such as hams, are enclosed in nefting, either with or
without a film, such as is described in United States Patent No. 6,883,297, Apparatus for

Enclosing Material in a Net. The net, and film, if it is used, are closed with a clip in this situation.

| Conventional clips for each of these processes are made of metal, typically aluminum,
The c;lips are typically formed from wire by a clip manufactorer and are supplied to the food
manufactﬁrer in sticks or in reels. In other processes, wire from a reel is wrapped around the
neck of the tubular film and severed, 10 seal the tubular film.,

Food manufacturers desire to keep metal out of their products. Accordingly, one
manufacturing practice for making food, particularly pasty food producis such as sausage, cookie
dough, or polenta, 1s to run the ﬁasty food product through a metal detector, Since the clips used
to enclose the food products are made of metal, the metal detecting step muét come before thé

o stufﬁng step. Accordingly, a conventional food-making operation will have first & food mixer in
which the sauéage meat, cookié dough, or poienta is prepared. The pasty food mixture is then
pumped via 5 plastic. or glass pipe to a metal detector, which scans for the presence of metal,
The pﬁsty food mixtgre, if free of metal, then continues to a clipper/stﬁffer, where the mixture 1s
formed into chubs or sausages by, for example, one of the processes described in the paténts
listed previously. !

Some food manufacturers prefer to scan the completed food products for metal, rather
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than scanning the raw pasty mixture. This practice does not permit the use of metal clips.
Plastic clips must be used in this situation. Plastic clips are typically formed into reels or sticks
by injection molding. The reels or sticks are then used in the machines described in the patents
listed previously.

Similarly, in some situations food manufacturers wish to irradiate food products, fo
destroy microorganisms, bacteria, viruses, or insects. In these situations, the use of metal clips 1s
contraindicated. In yet other situations, it is desirable that the food products not be sealed by
metal clips.

A need exists for enclosing food products, including but not limited to sausages or chubs,
with plastic clips in an easy and inexpensive manner. The present invention meets this need.
BRIEF SUMMARY OF THE INVENTION

The present invention comprises a system for forming sausages or chubs by
closing plastic clips around a neck of gathered tubular film to enclose material within the tubular
film. In one embodiment, the system comprises a die and a punch. The die has a peripheral
face, an arcuate wall in the die peripheral face forming a half-cylindrical bore, the bore
separating the die peripheral face into a first side and a second side, and a groove formed in the
arcuate wall and the second side, the groove extending from the first side, through the arcuate
wall and the second side, and forming a slot in an oufer edge of the die, The punch has a
peripheral face, an arcuate wall in the punch peripheral face forming a half-cylindrical bore, the
bore separating the punch peripheral face into a first side and a second side, and a pair of
grooves, the grooves extending from the first side to the second side of the punch peripheral face.
The system also has a means for moving at least one of the die and the punch from a first

position in which the die peripheral face and the punch peripheral face are adjacent, to a second
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position in which the die peripheral face and the punch peripheral face are remote. In some

embodiments, a knife system is supplied adjacent the die.

In another embodiment, there 1s provided a system for forming products in casing,

comprising a mixer, a stuffer, and the die system as described herein.

BRIEF DESCRIPTION OF THE SEVERAL VmWS OF THE DRAWINGS
~ The organ ization and manner of the structure and operation of the invention, together
with further objects and édvantages thereof, may best be understood by reference to the
follo;wing description, taken in connection with the accompanying non-scale drawings, wherein
like referénce numerals idéntify like elements in which:
- FIG. lisan elevation view of a serles of clips as used in the preferred embodiment of the
invention.
FIG. 2 18 5 diagrammatic view of the sausage-making system of the present invention.
~ FIG.3isa perspective_ view of the dle system of the preferred embodiment of the present
Invention, with the die a;ld punch in a first, adjacent position. .
FIG. 4A is a plan view of the punch of the die system of FIG. 3.
FIG. 4B is a plan view of the die of the die systein of FIG. 3.
FIG. 5 is an elevation view of the die system and the knife system of an emiaodiment of
the present invention, with the die and punch in a second, remote positidﬁ. .
FIG,6isa bross—sectioﬁal view of a clip inside the groove of the dié system of FIG, 3,
FIG. 7 is a perspective view of the die system of FIG. 3 enclosing a neck of gathered
casing' and netting captured by the die system of the preferred embodiment of the invention.
FIG. 8A 15 a side elevation vi.cw of a clip as closed by the épparatus of FIG. 2.

~ FIG. 8B is a top plan view of the clip of FIG, 8A.

FIG. 9A is an embodiment of an apparatus for making extruded clips for use in the

apparatus of FIG. 2.
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FIG. 9B is a closer view of the forming tool of the apparatus of Fig, 9A.

FIG. 10A 1s a side view of a stick of molded clips for use in the apparatus of FIG, 2.

FI1G. 10B 15 a side view of an individual clip of the stick of FIG. 10A.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS OQF THE INVENTION

While the invention may be susceptible to embodiment in different forms, there is shown
in the drawings, and herein will be described in detail, specific embodiments with the
understanding that the present disclosure is to be considered an exemplification of the principles
of the invention, and is not intended to limit the invention to that as illustrated and described
herein. The embodiments described herein apply to forming a sausage or chub from a pasty
filling in a clipper/stuffer, but the invention can also be used to enclose other material, such as
cookie dough or polenta, in tubular casing, to enclose sausages in netting, to enclose materials
such as whole-muscle meats or hard sausages in film and/or netting, to enclose other material,
including non-food material, in film, netting, or bags, and In any other situation in which a
plastic clip is preferred.

The preferred embodiment of the present invention uses package enclosures to close
tubular film or netting. Package enclosures as described herein comprise a series 20 of
connected plastic clips 22. A series 20 of clips 22 is supplied to a customer on a stick, a spool, or
a reel. Clips 22 can be formed in a particular color and can have designating information
imprinted thereon, Clips 22 are preferably extruded from a thermoplastic such as polyethylene
or polypropylene. In other embodiments, another material not opaque to x-rays or sterilizing
radiation is used. In yet other embodiments, clips 22 are injection molded,

The preferred embodiment of clips 22 is shown in side elevation view in FIG. 1. Each
clips 22 has an arched shape with a curved or semicircular first section 24, two bending sections
26 extending from first section 24, and a connecting section 28 extending from each bending
section 26. Each connecting section 28 connects to a connecting section 28 of an adjacent clip

22 (except the first and last clip 22 of a series 20).
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Series 20 of clips 22 are used in the illustrated embodiment in a sausage-making system
30, as shown diagrammatically in FIG. 2. System 30 comprises a mixing chamber 32, a stuffer
34, a die system 36, and a controller 38.

Mixing chamber 32 is preferably a conventional mixer used to make a pasty filling for
sausages. Mixing chamber 32 delivers the pasty filling to stuffer 34, an apparatus capable of
encasing material, such as pasty products, into fibrous, collagen, or plastic casing. Stuffer 34 1S
preferably a Poly-clip System Corp ICA 8700 automatic double clipper. In other embodiments,
stuffer 34 also comprises a netter. In yet other embodiments, mixing chamber 32 ts replaced by
a delivery system for other material as described above, to be encased in film or netting in stuffer
34,

In the illustrated embodiment, stuffer 34 encases the pasty filling into casing 1n a
conventional manner. The casing can be a preformed tubular film or can be formed 1nto tubes
from flat sheets of roll stock film, Die system 36 encloses the pasty filling in the casing by
applying a clip 22 at each end of a sausage or between each of a series of chubs to form the
finished product.

Controller 38 is coupled to and controls the operations of mixing chamber 32, stufter 34,
and die system 36, Controller 38 is preferably a programmed logic controller, analog controller,
computer, or microprocessor. In one embodiment, controller 38 is a Siemens central processing
unit, with a “power 5 6EP1333-1SL11" power supply, a “Simatic S7-300 314-1AEO4-0AB0”
PLC, a 32-output “SM322 321-1BL00-0AA0Q" card, a 32-input “SM 321 321-ABL00-0AAQ"
card, and a 16-input “SM 321 321-1BHOS-0AAQ" card.

In another embodiment, controller 38 is a PLC controller having an indexer, preferably a

Commander SK AC drive with LogicStick, such as one sold by Control Techniques division of
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Emerson Electric Co. The LogicStick provides PLC functionality and is preferably programmed
using a PC/laptop computer with SyPTLite software and a CT Comms Cable connecting lead.

In yet another embodiment, controller 38 is a command controller, In yet another
embodiment, system 30 is operated manually.

Die system 36 has a punch 50 and die 52, as shown in, for example, FIGS. 3, 4A, and 4B.
Punch 50 moves in a reciprocating manner from a first position, adjacent to die 52, as shown 1n,
for example, FIG. 3, to a second position, remote from die 52, as shown in FIG. 5. Preferably, m
the first position, punch 50 is flush or nearly flush with die 52.

Punch 50 preferably is moved between positions by an air-actuated cylinder 54. Cylinder
54 preferably runs off plant air and is controlled by controller 38. In other embodiments, punch
50 is situated at the end of a lever arm which swings, manually or by actuation of cylinder 54, to
move punch 50 between positions. In yet another embodiment, punch 50 is moved between
positions manually.

Similarly, die 52 moves in a reciprocating manner from a first position, adjacent to punch
50, as shown in, for example, FIG. 3, to a second position, remote from punch 50, as shown in
FIG. 5. Preferably, in the first position, die 52 is flush or nearly flush with punch 50. Die 52
preferably is moved between positions by an air-actuated cylinder 56. Cylinder 56 also
preferably runs off plant air and is controlled by controller 38, In other embodiments, die 32 15
situated at the end of a lever arm which swings, manually or by actuation of cylinder 56, to move
die 52 between positions. In yet another embodiment, die 52 is moved between posifions
manually.

In the preferred embodiment, both punch 50 and die 52 move relative to stuffer 34. In

another embodiment, die 52 is stationary with respect to stuffer 34 and only punch 50 moves
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between a first position and a second position.

Punch 50 is a solid block, as shown in FIG. 3. Punch 50 has peripheral face 60 on a side
opposite the connection of cylinder 54 to top die 50, as shown in FIG. 4A. A half-cylindrical
bore 62 forms an arcuate wall 64, separating a first side 66 of peripheral face 60 from a sccond
side 68 of peripheral face 60. A pair of parallel grooves 70, 72 is formed in arcuate wall 64,
extending from first side 66 to second side 68.

Die 52 has a peripheral face 80 on a side facing peripheral face 60 of punch 50, as shown
in FIG 4B. A half-cylindrical bore 82 forms an arcuate wall 84 in peripheral face 80, separating
a first side 86 of peripheral face 80 from a second side 88 of peripheral face 80. A single groove
90 is formed in die 52. Groove 90 extends from first side 86, through arcuate wall 88, through
second side 88, and through out outer edge 92 of die 52, thereby forming slot 94 in die 52.

When die 52 is in its remote position, as shown in FIG. 5, slot 94 is open on outer edge
92 and peripheral face 80. Series 20 of clips 22 are fed to die 52, A single clip 22 moves
through slot 94 and sets in groove 90, as shown in sideways cross-section in FIG. 6. The
remaining clips 22 of series 20 remain outside die 52.

Voider gates or irises on stuffer 34 form a neck 100 of gathered casing over bore 82.
Controller 38 causes die 52 to ascend to its second position, thereby capturing neck 100 within
clip 22. Controller 38 then causes punch 50 to descend to its second position, in which
peripheral face 60 is flush or nearly flush to peripheral face 80, thereby enclosing neck 100
within the passageway 102 formed by bore 62 and bore 82. FIG. 7 shows a neck of gathered
netting and casing enclosed within passageway 102, with clip 22 not shown for clarity.

As punch 50 descends, groove 70 captures one connecting section 28 of clip 22 and

aroove 72 captures the other connecting section 28 of clip 22, forcing both connecting sections
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28 to bend inward toward, thereby causing bending sections 26 also to bend inward, thereby
forming open clip 22 into the closed position, shown in side elevation view in FIG. 8A and in top
plan view in FIG. §B.

In the preferred embodiment, the punching action of punch 50 will break connecting
section 28 from the connecting seétion 28 of the next clip 22 in series 20. In another
embodiment, a knife system 110 is mounted to die system 36, as shown in FIG. 5. Knife system
110 has a knife 112 having a knife edge 114. Knife 112 moves in a reciprocating manner from a
first position, remote from slot 94, to a second position adjacent slot 94. Knife 120 preferably is
actuated to move between positions by an air-actuated cylinder 116, controlled by controller 38.
In other embodiments, knife 112 is situated at the end of a lever arm which swings, manually or
by actuation of cylinder 116, to move knife 112 between positions. When kntfe 112 moves from
the first position to the second position, knife edge 114 eclipses the opening to slot 94 and severs
connecting section 28 of the clip 22 held within groove 90, from connecting section 28 of the
next clip 22 in the series 20.

In a first embodiment of sausage-making system 30, there is a single dic system 36.
Repeated periodical application of clips 22 to gathered necks 100 of casing thereby forms a line
of chubs. In another embodiment, there is a pair of die systems 36 mounted adjacent stutfer 34.
When the voider gates or irises of stuffer 34 form a neck 100 of gathered casing, éach die system
36 applies a separate clip 22 to neck 100 and a separate knife from stuffer 34 severs neck 100
between the two clips 22, one of which forms the back end of a sausage and one of which forms
the front end of the next sausage to be made.

Clips 22 are preferably formed of a thermoplastic polymer, most preterably

polypropylene, by an extrusion process. In another embodiment, clips 22 are molded. Clips 22

10
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are preferably circular in cross section, as shown in FIG. 6. In other embodiments, clips 22 have

other cross-sectional shapes.

An apparatus for forming Clips 22 by an extrusion process is shown in FIGS. 9A and 9B.
A thermoplastic resin is melted and extruded from extruder 120, a conventional extruder having,
for example, a feed hoppeér, a screw drive or other drive system, a heater, and a die 122 Jocated
on the head 124 of extruder 120. The thermoplastic resin is melted and formed inio a thin
extrudate 126, Extrudate 126 preferably has a circular cross-section as it exits die 122. In other
embodiments, extrudate 126 has a rectan'gular cross-section or a polygonal cross-section, such as
hexagonal, Other cross-sectional shapes are possible, depending on the final application.

Extirudate 126 enters a vacuum calibration station 128. Extrudate 126 1s vacuum
thermoformed in station 128 into individual clips 22, forming a series 20 of clips 22, such as the
series 20 shown in FIG. 1. In one embodiment, extrudate 126 is pulled over a female mold and a
vacuum is pulled between extrudate 126 and the mold, In another embodiment, forming tool 130
is wsed to form clips 22, as shown in FIG. 9B. Forming tool 130, configured to actuate
perpendicular to extrudate 126, has the shape of the inside of clip 22. Forming tool 130 1s
configured to form extrudate 126 into whatever shape is desired for the final application of clip
22.

Forming tool 130 descends to form extrudate 126 in the shape of clip 22, then retracts as
extrudate 126 advances, then descends again to form the next clip 22 in the sertes 20. In either
embodiment, series 20 continues through station 128, where it 18 cooled, and continues out of
station 12 where it is gathered onto a reel 132,

An embodiment of molded clips shown in FIGS. 10A. In this embodiment, a stick 140,

as shown in FIG. 10A, of individual clips 142, as shown in FIG. 10B, 1s molded preferably from

11
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a thermoplastic polymer, most preferably polypropylene. Each clip 142 has a top section 144
with an internal face 146 and an external face 148. As illustrated, top section 144 is generally
rounded, but it can be straight and can have sharp corners if desired. Two legs 150, 152 extend
from opposite ends of top section 144, Accordingly, legs 150, 152 and top section 144 define a
space 154 within clip 142,

Each leg 150, 152 terminates, at an end opposite top section 144, in a foot section 156.
Each foot section 156 has a protrusion 158 extending into space 154. Legs 150, 152 preferably
are narrower in front cross-section, at an end having protrusion 158, than at an end meeting top
section 144. Preferably, outer edge 160 of leg 150 is parallel to outer edge 162 of leg 152, so
that the narrowing of each leg 150, 152 occurs from sloping of inner edge 164 of leg 150 and
inner edge 166 of leg 152, relative to outer edges 160, 162, respectively.

Each clip 142 is preferably approximately 200 millimeters deep. Each outer edge 160,
162 has a connecting portion 168 projecting outwardly. Each connecting portion 168 1s joined a
connecting portion 168 of an adjacent clip 142 (except on the first and last clip 142 in a stick
140) to form stick 140. In use, each connecting portion 168 will easily snap from adjacent
connecting portion 168, allowing an individual clip 142 to be removed from stick 140.

In another embodiment, connecting portion 168 projects from a different portion of clip
142, such as from top section 144,

Clip 142 can have a projecting shoulder 170, to enhance alignment, as shown in FIG.
10B. Clip 142 can also have a pin 172 projecting into space 154, as shown in FIG. 10B, to
enhance the grip on clip 142 on the neck 100 of packaging.

While preferred embodiments of the present invention are shown and described, it 1s

envisioned that those skilled in the art may devise various modifications of the present invention

12
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without departing from the scope of the appended claims.

13



CA 02700638 2015-01-27

78263-3

CLAIMS:

1. A system for applying plastic clips to tubular products, comprising;

"adieanda puﬂéh, ‘

 said die comprising a pgripheral' face, an arcuate wall in sald die peripheral face forming
a half-'-cyl’indrical bore, said bore separating said die peripheral f"ace into a first side and a second-
sidé, and a groove formed in said arcuate wall and said sccond side, said groove extehding from
said first side, through said arcuate wall and said second side, and forming a slot in an outer edge
of said die;

“said punch comprising a peripheral face, an arcuate wall in said punch peripheral face
forming & half-cylindrical bore; said bore separafing said plinch peripheral face into a first side
and a second side, and a pair of grooves, said grbovcs extending from said first side to said

| second- side of said p;mch petipheral face; and ' ’

means fot moving at least one of said die and said punch from a first position in which

- said die peripheral face and said punch peripﬁeral face are adjacent, to a secdnd position in
which said die peripheral face and said punch peripheral face are remote. ‘
2. The system of claim 1, wherein said means for moving comprises an air cylinder
connected to one of said die and said punch,
3. - The gystem of claim 1, whei‘ein said means for moving comprises a first air cylinder
connected to said die and a second air cylinder connected to said punck
4, The system of claitﬁ 1, further comprising a knife system mounted adjacent said outer
edge of said die, said.lmife system comprising a knifé having a knife edge, said knife mqveable

from a fist position remote from said slot, to a second position adjacent' said slot,

14
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5. A system for forming products in casing, comprising a mixer, a stuffer, and the die
- system of claim 1.
6.  The system of claim 5, further comprising a netter,

7. The system of claim 5 , further comprising a second die system of ¢laim 1.

8. A system for forming products in casing, comprising a mixer, a stuffer, and the die
system of claim 4.
9. The system of claim 8; further comprising a netter.

10.  The system of.'-claim_ 8, further comptising a second die system of claim I,
11, Thg system of claim 1, further comprising a plurality of conﬁécted clips, each said clip of
said plurglity of cIips comprising 8 semicircular first section, two bending sections extending
from said first section, and a connecting sec,tion extending from cﬁch said bending section.

12, The system of claim 11, wherein said clips comprise a thermoplastic'ﬁoly;rncr.
13, The system of claim 1, further comprising a stick of clips, each said clip comprising a top
section having an internal face and an external face, and' two legs extending from opposite ends
of said top section,'sﬁid top section and said legs defining a space. .
14.  The system of claim 11, wherein said clips comprise a thermoplastic polymer.

- 15, The system of claim 13,- each said clip further comprising a shoulder projecting from said

external face,

16.  The system of claim 13, each said clip further comprising a pin projecting into said space.
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