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IN THE UNITED STATES DISTRICT COURT AUG 23 2000
FOR THE NORTHERN DISTRICT OF ILLINOIS

DELAWARE CAPITAL FORMATION, INC. and )

TIPPER TIE, INC. ) JUDGE LEINENWEBER‘

Plaintiffs, Civil Action N

. mmoc 5136

Ug o Demand for Jury Trial
POLY-CLIP SYSTEM GmbH & CO. KG andll 22 3000

POLY-CLIP SYSTEM CORPORATIWH )

UNITER (L W, o
STATH Bwl; E BOBRICK
Defenb ATES pig CLERKMAGISTRATE JUDG

COMPLAINT FOR PATENT INFRINGEMENT

The plaintiff, Delaware Capital Formation, Inc., and Tipper Tie, Inc. (Delaware) for its
Complaint against the defendants, Poly-Clip System GmbH & Co. KG (PolyClip) and Poly-Clip

System Corporation (PolyClip, U.S.A.) alleges as follows:

The Parties

1. Delaware Capital Formation, Inc. is a corporation of the State of Delaware with its
principal place of business at 1403 Foulk Road, Suite 102, Wilmingtc:n, Delaware 19803.

2. Plaintiff, Tipper Tie, Inc. is a corporation of the State of Delaware with its principal
place of business at Post Office Box 866, 2000 Lufkin Road, Apex, North Carolina 27502-0866.

3. Upon information and belief, Poly-Clip is a foreign corporation, incorporated in
Germany with its principal place of business at WesterbachstraBle 45, D-60489 Frankfurt, Germany

and doing business directly and through its subsidiaries in the United States of America including

in this District.

-
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4, Upon information and belief, Poly-Clip System Corporation is an Illinois corporation
having a regular and established place of business at 1000 Tower Road, Mundelein, Illinois 60060.

5. This is an action for patent infringement arising under the patent laws of the United
States, Title 35 U.S.C. § 1 et seq. This Court accordingly has subject matter jurisdiction under 28
U.S.C. § 1338(a).

6. Venue is proper in this district in accordance with 28 U.S.C. §§ 139(c) and 1400(b).

Claims for Patent Infringement

7. On February 4, 1992, United States Patent No. 5,085,036, “High Speed Contact
Sealer” (the ‘036 patent -- Exhibit A) was duly and legally issued in the name of the inventors, Evans
et al., and was confirmed by Reexamination Certificate No. B1 5,085,036 on April 18, 2000
(Exhibit B).

8. Delaware is the owner by assignment to the entire right, title and interest in the 036
patent. Tipper Tie is the exclusive sole license with the right to enforce the ‘036 patent.

9. Before this Complaint was filed, PolyClip and PolyClip U.S.A. infringed the ‘036
patent by making, using and selling products according to claims of the 036 patent.

10.  PolyClip’s actions constitute direct patent infringement.

11.  PolyClip, U.S.A., actions constitute direct patent infringement.

12. Delaware and Tipper Tie have been damaged by PolyClip’s and PolyClip, U.S.A.’s

infringements.
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13. PolyClip’s and PolyClip, U.8.A.’s acts of infringement have been without express
or implied license by Delaware or Tipper Tie and are in violation of the rights of Delaware and
Tipper Tie.

14. Upon information and belief, PolyClip and PolyClip, U.S.A. will continue to infringe
the ‘036 patent unless enjoined by this Court.

15. Tipper Tie notified PolyClip in writing of Tipper Tie’s rights under the ‘036 patent.
Tipper Tie notified PolyClip that PolyClip was infringing claims of ‘036 patent. PolyClip has
willfully infringed the ‘036 patent with full knowledge of the patent. This is an exceptional case

because of PolyClip’s willful infringement.

Jury Demand

16.  Trial by Jury is hereby demanded.

WHEREFORE, Delaware and PolyClip demand:

A An injunction against further infringement of United States Patent No. 5,085,036 by
PolyClip and PolyClip, U.S.A.;

B. An award of damages, in an amount to be determined, to compensate Delaware and

Tipper Tie for the loss suffered as a result of the infringement of the ‘036 patent;

C. An award trebling Plaintiffs’ damages because of Defendants’ willful infringement;
D. An assessment of costs against Defendants’;
E. Plaintiffs’ reasonable attorneys fees because this is an exceptional case; and
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F. Such other and further relief as the Court deems reasonable and just.
Respectfully submitted,

Dated: Au\/o\uﬁ{' Z'ij?maé Bﬂ'«*‘m o x jh____

Jon O. Nelson

Charles W. Shifley

Janice V. Mitrius

BANNER & WITCOFF, LTD.

Ten South Wacker Drive, Suite 3000
Chicago, Illinois 60606

(312) 715-1000

Attorneys for Plaintiffs
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United States Patent 19

o
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 US005085036A
(1] Patent Number: 5,085,036

Evans et al. 451 Date of Patent: Feb. 4, 1992
{54] HIGH SPEED CONTACT SEALER [56) References Cited
U.S. PATENT DOCUMENTS
[75] Inventors: Alfred J. Evans, Raleigh; Thomas 3,486,424 12/1969 ‘Tanner ... 493/302 X
Whittlesey, Apex; Dennis J. May, 3,729,359 4/1973 Monsees .. 53/550 X
Pittsboro; Grant K, Chen, Cary; 3,779,836 12/1973 Henry et al. . 53/551 X
Edward P, Brinson, Raleigh, all of 4,218,863 8/1980 Howard et al. .. . 537550 X -
N.C 4,421,499 1271983 Kuipers ....... . 493/302 X
4,563,792 171986 Niedecker ... - 17/49 X
4,640,083 2/1987 Takahashi et al. . 53/551
[73] Assignee: Delaware Capital Formation, Ine., 4,642,849 271987 Piereder .ommominsoninneens 17749
Apex, N.C. 4,697,403 10/1987 Simpson et 2l cverernceniiirens 53/551
4,711,068 12/1987 Dominguez .. . 4937302 X
4,730,367 3/1988 Vinokur ....... e 337550 X
[21]1 Appl. No.: 616,694 4,773,128 6/1988 Stanley et al wemomvosnoon, .. 17749
Primary Examiner—Horace M. Culver
[22] Filed: Nov. 21, 1980 Attorney, Agent, or Firm—Allegretti & Witcoff, Ltd.
57 ABSTRACT
: Apparatus for the high speed manufacture of elongated
) Rel‘ated U.S. Application Data tubular film produets from lengths of flexible, flat films.
[63] Continuation of S?r. N.o. 4.26,815. Qct. 30, 1989, aban- Film is unspooled passed over a forming collar, and
goned, and a connr‘;uaugn-m-pan of Ser. No. 270,231, -~ o115 a tube. On the tube, the film has a circular cross-
ov. 4, 1988, abandoned. section, with overlapped edges. A sizing ring correctly
sizes the overlap. The film is immediately fed into a
[51] Int. QL5 ..vvereeriveenennnn. BSSB 9/20; B65SB 9/22; heating unit, where a closed-loop band contacts the
B&5B 41/12 overlap and heats the film to form a sealed seam. The
[52} US. CL .vivcriscnssvessininnnn 53/550; 53/389.5; film is advanced through the heating unit by boggie
493/302; 493/308 mounted drive belts. From the heating unit, the film is
[58] Field of Search ..icceecinnns 53/450, 451, 550, 551, advanced into accumulation adjacent a casing brake.

53/552, 51, 64, 138 A, 378, 389.4, 389.5;
452/35, 45, 32, 22; 493/302, 308

10 Claims, 15 Drawing Sheets
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HIGH SPEED CONTACT SEALER

This application is a continuation of application Ser.
No. 07/426,815, filed Oct. 30, 1989, abandoned, and a
continuation of application Ser. No, 270,231, filed Nov.
14, 1988 and now abandoned.

BACKGROUND OF THE INVENTION

This invention relates to apparatus for the manufac-
ture of elongated tubular film products from lengths of
flexible, flat films, and more particularly, to a high
speed contact sealer.

Consumer products such as meat products and espe-
cially sausage are formed in elongated, closed end tubes
known as chubs, Chubs and similar containers have
been formed serially from filled, elongated tubes of film.
The elongated tubes of film have been formed by ma-
chinery from rolled lengths of flexible, flat film. Such
machinery of the past has been valuable, but limited in
high speed capacity.

Known machines for manufacturing closed film
product from flat film include intermittent heating units
such that flat film is formed over a forming shoulder
into rolled film having an overlapping seam, which
rolled film is then paused in its movement. With the film
paused, a heating bar is brought to bear against the seam

‘of the film. The heating bar seals the seam. After such

heating, the film is advanced to a distance such that a
next section of unsealed film is available for heating
again.

SUMMARY OF THE INVENTION

In a principal aspect, the present invention constitutes
improved apparatus for the manufacture of a length of
closed film product from a length of flexible, flat film.
The apparatus comprises, in combination, (a) a support
frame, (b) a form member, (¢) 2 film form collar, (d)
transport means, and (¢) heat seal means. The form
member is supported at one end by the frame and ex-
tends as a cantilever beam, generally horizontally, and
defines an axis. The film form collar surrounds a section
of the form member, and is constructed to form the film
around the form member, and to fold the sides of the flat
strip of film one over the other to thereby define a seam.
The transport means is mounted on the frame, and is
means for transporting the closed film product axially
on the form member. The heat seal means is mounted on
the frame and is positicnable over the seam to engage
the seam for meat and pressure transfer to the film and
simultaneons movement of the seam with the film on
the form member.

A principal object of the invention is an apparatus
capable of speeds not previously achieved and includ-
ing 500 feet per minute of product.

These and other objects, aspects and advantages of
the invention will be described in relation to the pre-
ferred embodiments of the invention, under the heading
Detailed Description Of The Preferred Embodiments,
as follows.

BRIEF DESCRIPTION OF THE DRAWING .

In the foliowing Detailed Description of the Pre-
ferred Embodiments, two preferred embodiments of the
invention are described. These two embodiments are
depicted in the accompanying drawing, the figures of
which are each as follows:
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FIG. 1 is a side elevation view of the apparatus of the
first preferred embodiment;

FIG. 2 is a plan view of the apparatus of the first
preferred embodiment;

FIG, 3 is an exit-end elevation view of the apparatus
of the first preferred embodiment;

FIG. 4 is a schematic, perspective view of the appara-
tus of the first preferred embodiment;

FIG. 5 is a view of the product formed from the film
handled by the apparatus of the first preferred embodi-
ment;

FIG. 6 is a eross-section of the product of FIG. 5,
excluding contents, showxng the seam sealed by the
apparatus;

FIG. 7 is an exploded perspective view of a form-
tube-to-fill-tube joint of the apparatus of the first pre-
ferred embodiment;

FIG. 8 is a cross-section of a film tension regulator of
the first preferred embodiment, the cross-section being
taken along line 8—8 of FIG. 9;

FIG. 9 is a perspective view of the filin tension regu-
lator of the first preferred embodiment,;

FIG. 10 is a collection of three schematics view of a
flag and an eye mark employed in the first preferred
embodiment to synchronize the first preferred embodi-
ment with a rotary stuffing machine used in association
with the first preferred embodiment, with the flag and
mark in condition of synchronization at the top of FIG.
10, with the flag and mark in condition requiring less
drag from the film tension regulator of F1GS, 8 and 9 in
the middle of FIG. 10, and with the flag and mark in

* condition requiring more drag at the bottom of FIG. 10;

FIG. 11 is a partial perspective view of the form tube,
heat sealing unit and transport mechanism of the first
preferred embodiment;

FIG. 12 is a partial perspective view of the heat seal-
ing unit, transport mechanism, and film advancing
mechanism of the first preferred embodiment;

FIG. 13 is a side elevation view similar to FIG. 1, of
the second and more preferred embodiment of the in-
vention;

FIG. 14 is a broken, partially cross-sectioned view of
the support structure of the heat sealmg unit of the
second preferred embodiment;

FIG. 15 is a partial, side elevation view of a spring-
Ioaded bearing block of the heat sealing unit of the
second pref‘errcd embodiment;

FIG. 16 is a cross-sectional view of film about the
form tube of the second preferred embodiment;

FIG. 17 is an exploded perspective view of a form-
tube-to-fill-tube joint of the second preferred embodi-
ment of the invention, similar to FIG. T;

FIG. 18 is a cross-section of a film tension regulator
of the second preferred embodiment, similar to FIG. 9;

FIG. 19 is a side elevation view of an inner ring of the
film tension regulator of the second preferred embodi-
ment;

FIG. 20 is an end elevation view of the inner ring of
FIG. 19;

FIG. 21 is a cross-section view of a closed-loop belt
of the film advancing mechanism of the second pre-
ferred embodiment of the invention, depicting the shape
of the preferred shirring finger of the belt;

FIG. 22 is a perspective, detail view of an idler roller
adjustment of the first and second preferred embodi-
ment, and a dot scanner of the second preferred embodi-
ment of the invention;
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FIG. 23 is a perspective, detail view of the plate-
Jocating pin and toggle clamp associated with a plate 26
of the first preferred embodiment and the second pre-
ferred embodiment;

FIG. 24 is a broken, end view of a film loading and
adjustment mechanism of the second preferred embodi-
ment; and

FIG. 25 is a broken, side view of the mechanism of
FIG. 4.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to FIG. 1, the first preferred embodiment
of the invention is one form of an improved apparatus
18 for the manufacture of a length of closed film prod-
uct from a length of flexible, flat film 13. The apparatus
comprises, in combination, (a) a support frame 12, (b) a
form member 14 supported at one end by the frame 12
and extending as a cantilever beam, generally horizon-
tally, and defining an axis 15; (¢) a film form collar 16
surrounding a section of the form member 14, said film
form eollar 16 constructed to fold the sides of the flat
strip of film 13 one over the other around the form
member 14; (d) a transport mechanism 18, mounted on
the frame 12, for transporting the closed film product
axially along the form member 15; and (e) a heat seal
mechanism 20 mounted on the frame 12 and position-
able over the seam to engage the seam for heat and
pressure transfer to the film 13 and simultaneous move-
ment of the seam with the film 13 on the form member
14. ’

A chuck 21 holds in cantilever fashion and in concen-
tric fashion, a meat product discharge hom 23 and op-
posite thereto, the form member 14 in the form of a
forming tube. The chuck 21 includes a quick release
mechanism 24 for rapid opening of the chuck, and
thereby, changes of the horn 23, the forming tube 14, or
both.

Adjacent the chuck 21, the film form collar, or
“forming” collar 16 is held by a plate 26 and forms
flexible, flat film 13 around the form member 14. The
forming collar 16 is arranged horizontally to receive
flexible, flat film 13 and form the film 13 so that the film
13 exits the collar wrapped about the form member 14,
horizontally. The formed film 11 (see FIG. 6) is in the
shape of a continuous cylinder, with one longitudinal
side of the film overlapped over the other side of the
film to define a seam 17,

The plate 26 is accurately machined and nests on a set
of locator pins mounted on plate supporting brackets
29, such as pin 27 in FIG. 23. The locator pins sre lo-
cated about the brackets to abut points along the periph-
ery of the plate and provide for concentric alignment of
the forming collar or “shoulder™ 16 with the forming
tube 14, The locator pins are nesting pins and the plate
nests against the pins. Because of the nesting, the plate

.automatically and naturally comes to rest in a concen-
“tric position. Release features are associated with the

plate 26 which support the forming collar 16, The re-
lease features allow for guick changes of the forming
collar 16 to adapt to films of different sizes, Toggle
clamps 28 (See FIG. 2 and FIG. 23) mounted on the
plate supporting brackets provide the quick release of
the collar 16.

An idler roller 30 below the plate 26 allows the ad-
Jjustment of film tension on the forming shoulder 16.
Uniform tension and forming is maintained. Tension is a
matter of the stiffness of the particular film in use. The
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idler roller 30 is Jocated vertically beneath the form fill
shoulder 16 on adjusting brackets such as bracket 31
(see F1G. 22) on the plate supporting brackets 29 of the
support frame. Adjustment is vertical, through manual
Ioosening of bracket fasteners such as machine bolts,
manual vertical positioning of the adjusting brackets
and manual re-tightening of the fasteners. The adjusting
brackets are keyed to maintain vertical alignment so
that the axis of the idler roller 30 is always parallel to
the incoming surface of the forming shoulder 16.

After film 13 passes through the forming shoulder or
collar 16, it continues on the form film tube in the region
of contact heat sealing. A pair of drive belts 40, 42
(FIG. 4) are positioned on opposite sides of the tube
along the longitudinal axis of the tube. The drive belis
draw the film forward along the forming tube. The belts
propel the film forward by maintaining pressure contact
on two adjacent surfaces on opposite sides of the film
along the forming tube. Floatable carriage arrange-
ments such as 43 having spring pressure maintain pres-
sure uniformly along the length based upon initial pres-
sure preset in the device.

The belts 40, 42 are not heated. The film is engaged
by friction of the rubber belt material against the film.
The belts are of slight sponge nature to conform to the
shape of the forming tube. Opposed drive belts are
considered necessary to prevent film skewing and im-
prove film uniformity of tension. The belts are driven
through a drive shaft from below through gear boxes
and pulleys. A single mechanical drive shaft drives both
belts through the gear boxes and drive pulleys. Single
drive synchronizes the belts. The belts are timing belts
which prevent slippage and continue complete control
over the longitudinal speed of the film as it passes
through the region of the forming tube.

A heating unit 50 includes a continuous closed-loop
wrapped about two spaced pulleys 52, 54. The lower
surface of the beli, when placed in contact with the
seam of the film, transfer heat to the seam, thereby
sealing the seam. The belt, two-spaced drive pulleys and
heating unit therebetween are mounted above the form
filled tube in the heat sealing region. The mounting is
pivotal and provides for placement of the lower surface
of the belt on the seam through pivoting of the heating
unit downward, and retraction of the unit upward,
under machine control.

A polytetrafluoroethylene (PTFE, trademark Te-
flon ®) cover 60 (FIG. 7} is placed on the beneath the
film in the heat sealing area. The PTFE cover sur-
rounds the entire circumference of the form filled tube.
The PTFE cover extends along a length equal to the
complete length of the heat sealing unit.

Beneath the PTFE cover is a silicon padding 70. The
pad provides for slight deformation of the film under
the pressure of the heat sealing unit. The pressure and
slight deformity creates an area of surface contact, as
opposed to line contact, of the heat sealing belt against
the film seam. The heat sealing belt is flat. The belt
would normally come in line contact with the rounded
tube, but for the pad 70. Line contact would result. The
silicon, spongy material is in a strip along the forming
tube and does not extend circumferentially fully about
the tube. The deformation of the silicon strip converts
the otherwise line contact of the flat heat sealing belt
against the round tube to surface contact of the flat belt
to a flattened partion of the silicon pad and PTFE cover
about the tube, In addition to providing surface contact
of the tape against the film, the silicon pressure pad
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distributes pressure and eliminates non-uniformities of
mechanical components,

The closed-loop heat sealing belt is heated. The belt
moves in synchronization with the drive belts. A set of
heaters are contained within the framework of the heat-
ing unit. The heaters extend the entire length of the
framework, and are electric resistance heaters. The
entire mass of the framework is heated, The mass, in
turn, through contact with the belt, heats the belt. Heat
is transferred from the belt to the film.

The belt is a stainiess steel band, PTFE coated on the
outside. The thickness of the belt and the radius of the
pulleys of the heating unit are interdependent, for maxi-
mum life of the beli, due to the criticality of pulling
stress, bending stress and temperature effects. The fol-
lowing equation yields pulley diameter if belt thickness
is pre-selected, or yields belt thickness if the pulley
diameter is pre-chosen,

1.5(33000HE/ V nar) E
. 3=
SY Tf/ be Q- Vz)DmM.

which

Tp—Temp, factor

Sy—Yield stress of the belt mat'] at room temp, psi

t—Thickness of metal belt, inch

HP—Horsepower to drive metal belt

V Mox~—max. liner velocity of belt fi./min.

E—Mecdulus of elasticity psi

Dysin—5mallest pulley dia. inch

b—Width of metal belt

U—Poisson’s ratio

This equation offers 10%-107 cycle life time for most
metal belt materials and the fatigue life of the belt is
tjuite suitable for the application of the contact sealer.

The preferred heat sealing unit with a sealing ability
up o 500 feet/minute needs approximately 1/5 driving
horse power, and belt width of 0.25” for general pack-
aging, With such parameters, the equation simplifies as
follows:

90.78 Et

SY Tﬂa r * - "2)Dmin.
For 301 high speed stainless stee, the following param-
eters have the following values:

Sy=260 ksi

Ty=0.86

U=0.3

E=26X 106 psi
The material of the metal belt can be changed to others
such as 17.7 pH stainless steel, beryllium copper, 304
cold rolled stainless steel and the like, but for 301 high
speed yield stainless steel, the relationship of pulley
diameter and belt thickness is as follows:

28.57 % 106. ¢
+ D,

_ _ %078
Sy- Tp3 = 14533 = 2

st bR
Dmin = 35557 — 5o 75 b

The flexible, flat film 13, when heat sealed, absorbs
heat energy at a specific rate dependent upon its materi-
als. The film also requires a specific amount of pressure
during fusing, also dependent upon its materials. From
these properties and from the setting of a desired film
speed, the length of the heating unit is determined. The
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length of the heat seal unit of the preferred embodiment
is approximately twenty inches, and the speed capabil-
ity of the unit, as intended, is approximately 500 feet per
minute.

In contrast with prior art devices, the heat sealing
unit of the invention and especiatly the preferred em-
bodiment transfers heat to the film continuously, contin-
uously sealing the seam of the film. Intermittent opera-
tion i$ not required, and is avoided.

The pressure by which the closed-loop tape is
brought to bear against the film and the underlying
PTFE coating and silicon strip is determined by a pneu-
matic cylinder, The pressure applied by the cylinder is
adjustable. Once a specific film is placed for operation
in the machine, 2 constant pressure is maintained. Ad-
Justment is made only from fiim to film. The amount of
force to be brought to bear against the film is directly
determined by the film type, and is available as a recom-
mendation of the film manufacturer.

The pulleys of the heating unit are driven by a drive
arrangement on the discharge end of the heating unit. A
timing belt is driven by the same driving mechanism as
drives the drive belts. The heat sealing vnit and the
drive belts are synchronistically driven for uniformity
of speed of the drive beits and the heat sealing tape. The
heat sealing unit and the drive belts are independently
clutched, to provide for setup of the machinery. In
setup, the drive belts are placed and film propeiled
along the forming tube. The heat sealing unit is then
brought to bear.

The film 13 has a tendency to shrink under heating.
The pressure of the heat sealing tape against the seam
prevents shrinkage in the area of the seam. The film
draws tightly about the tube. The forming tube is sized
to accommodate the shrinkage.

Because of the length of the heating unit and the fact
that it is heated, the heating unit has a tendency to ex-
pand longitudinally during operation. Accommodation
of expansion is provided in the mounting of the heat
sealing unit at its input end. Accommodation is pro-
vided by a mounting which allows the heat sealing unit
and the mounting member attached thereto to slide
longitudinally along a cooperating mounting member.
Binding and buckling is prevented. Mounting of a
bracket attached to the heat sealing unit along a longitu-
dinally aligned pin is one possible form ‘of such a mount-
ing.

As most preferred, the heating urit includes four
embedded heaters. Heated material coats the interface
between the heaters and the heating unit mass, to pre-
vent oxidation and maintains the level of heat energy
required to sufficiently heat the heat unit. All four heat-
ers are provided electricity through one circuit and
temperature is controlled through one thermocouple.
Thermal mass of the heater is chosen for thermal inertia
such that control variations in the apparatus are com-
pensated as to the seal of the seam by the thermal inertia
of the heating unit, Sealing is maintained despite such
control variations. Additionally, in setup, the heating
unit is preheated. When first brought to bear against the
film the heating unit loses heat energy. The inertia of
the heating unit allows the control circuitry of the heat-
ing unit to add heat energy to the heating unit sufficient
to compensate for the initially lost heat energy before so
much heat energy is lost that the seal of the seam is also
lost.



13

o’

Case: 1:00-cv-05136 Document #: 1 Filed: 08/22/00 Page 25 of 32 PagetD#25

u .

5,085,036

7

A. collar 80 interposes 2 fill pipe 90 and the form tube,
The fiil pipe extends coaxially from the form tube. The
collar is split for placement about the fill tube, The
collar centers the fili tube with the form tube. A plural-
ity of openings are spaced circumferentially about the
collar, and provide air passage from the atmosphere to
within the form tube. Air pressure is equalized on both
sides of the collar to prevent a vacuum effect inhibiting
forward motion of the film as it leaves the form tube.

A casing bracket mechanism (not shown) is adjacent
the remote end of the fill tube. .

Between the heat sealing region of the form tube and
the casing brake, and along the fill tube, a film advanc-
ing mechanism 100 includes two opposed, closed-loop
belts 102, 104 having shirring fingers such as 108 formed
thereon. The transparent mechanism (i.e., the belts 40,
42) advances closed, sealed film from the heat sealing
region, and assures no back flow of film into the heating
sealing region. The shirring fingers are flexible, and in
positions of interference with the fill tube. The shirring
fingers sweep film along the fill tube and allow the film
to accumulate adjacent the casing brake for allowing
the seal area to cool. The two belts of the advancing
mechanism are synchronously driven with the drive
unit of the apparatus and the heat sealing unit thereof.
The shirring fingers, or paddle blades, extend out-
wardly relative to the belts, and are paired from belt to
belt to be slightly staggered in relationship to each other
as they advance film along the fill tube, The belts are
driven about pulleys, the outer periphery of which are
textured for positive driving contact against the belts.
Slippage is prevented. A random stagger of the shirring
fingers is sufficient. The belts and pulleys of the advanc-
ing mechanism are positioned closely adjacent the heat
sealing unit.

A supply of flat film 13 is rolled on a mandrel 120
(F1G. 4) below the heat sealing unit, The mandrel or
spooi upon which the roll is placed is not driven, but is
braked to allow for the prevention of overspin upon
termination of machine operation. All driving of the
film is under power of the driving units adjacent the
heat sealing unit, The mandre! is expandable to lock the
film roli to the mandrel shaft. Gross lateral alignment of
the film on the shaft is provided by the mandrel place-
ment and Jocking of the film on the shaft. The film
passes from the mandrel over an idler bar for tension,
then to an adjustable roller, which provides for adjust-
ment of tension of the film. The film as rolled is not
necessarily uniformly tensioned, and adjustment for
tension for uniformity is desirable. Lack of uniformity
will skew the film. The adjustable rolier is a skewing
roller, adjustable vertically about & pivot to adjust ten-
sion laterally. The film continues over another fixed
roller and then upward into the tensioning rolier previ-
ously mentioned in association with the forming collar.

The carriage assembly 120 (see FIGS. 1, 2) for the
drive belts 40, 42 is aligned about the axis of the form

tube. An adjusting nut allows centering of the carriage

assembly relative to the axis. A hand crank which ro-
tates opposed lead screws then provides movement of
both drive units simultanecusly inward and outward
relative to the form tube. Adjustment of tension of the
belt on the film against the form tube is provided, Thus,
both centering and drive pressure adjustment are pro-
vided.

The apparatus of the invention is employed with 2
rotary platform machine including a plurality of clip-
pers which rotate past the closed, tubular film exiting
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the apparatus of the invention, and form chubs from the
film and pumped internal material. Registration and
tensioning of film with the clippers is provided by & film
tension regulator as in FIGS. 8 and 9. The distance
between clippers is set slightly longer than the desired
length of the closed film, the length preferably being
indicated by registration marks 202 (FIG. 11) at regular
intervals on the film. Outside the filling horn is 2 PTFE
ring 204 (FIG. 8). The outside diameter of the ring 204
is always less than the finished tube diameter (85 to 98
percent). About the outside circumference of the Teflon
ring is a housing containing an O-ring 206 in a captive
area. About the outside of the captive area is an en.
larged, annuiar chamber. Air supplies are connected to
the chamber at several iocations. The inside diameter of
the Q-ring and adjacent housing assembly inner, annu-
lar edge is always larger than 100 percent of finished
tube diameter. As the film passes through the space
between the ring 204 and the O-ring, a sensing circuit
determines when film is not on registration with the
clipper. An air pressure is supplied to the chamber be-
hind the O-ring through a pneumatic circuit, pressuriz-
ing the outside of the O-ring and displacing it inwardly
toward the film and ring. A compressive force is ap-
plied to the film by pinching it to the ring. By control-
ling the time of the compressive force, stretch of the
film is controlled. A feedback circuit of the machine
incMding a sensor 210 (FIG. 8) and a sensor on the
rotary machine (not shown) monitors the position of the
clippers in space relative to the flow of film into the
rotary machine. If an indicator mark on the film “reads"
as it passes the tensioning device in synchronization
with a flag on the machine, then the film and clippers
are in correct relationship. The flag on the machire is
indicated by “CMT Flag” in FIG. 10. A correct case is
indicated at the top. A case of clipper lateness relative
to the film is indicated in the middle of the figure. A
case of clippers being early is indicated at the bottom.
With a late clipper, tension on the film is reduced. With
an early clipper, tension is increased.

Referring to FIG, 13, the second and more preferred
embodiment of the invention is another form of an im-
proved apparatus 210 for the manufacture of a length of
closed film product from a length of flexible, flat film
13. As with the first preferred apparatus 10, the appara- .
tus 210 includes 2 support frame 12, a form member 14
defining an axis 15, a form collar 16, and a transport
mechanism 18. The frame 12, member 14, collar 16 and
mechanism 18 of the apparatus 210 are substantially
identical to like numbered components of the apparatus
10.

- The apparatus 210 differs from the apparatus 10 in
several particulars. First, a film loading and adjustment
mechanism 130 provides for advantageous loading and
adjustment of the film spool, A locking hub (not shown)
is located on 2 mandrel 110 for locking the film spool on
the mandrel. The hub includes three eccantric members
spaced equally about the hub which extend outward
radially from the hub as the spool rotates, to contact the
spool core and wedge lock it into position. Referting to
FEGS. 24 and 25, 2 cantilevered loading and adjustment
support bracket 132 extends horizontally from the
frame 12, transversely to the form tube axis 15. The
bracket 132 supports a similarly extending film guide
assembly 133, including a pair of horizontally spaced
guide arms such as arm 134 mounted along a film guide
sleeve 135. The guide arms are adjustably movable
along the sleeve for increasing and decreasing the dis-
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tance between the arms, to accommodate wider and
narrower film spools. The guide arms are also releas-
ably swung upward (not shown), away from the film
spool for ease of mounting of the spool on the mandrel
110. The sleeve is laterally movabie along the assembly
for adjusting the lateral or transverse location of the
centerline of spools.

The guide arms are adjustably movable and releas-
ably swung by manual release of split, clamping ends
136 of the arms via handwheels 137, which drive clamp-
ing screws such as screw 138; manual movement of the
arms; and maneal re-tightening of the split clamping
ends via the handwheels. The sleeve 135 is laterally
movable under action of internat screw threads mating
with external threads on a rotatable, laterally fixed rod
139. Rotation of the rod 139 via a handwheel 140 causes
lateral movement of the sleeve. Film guide rollers 141
on cantilevered ends of the arms ride the edges of the
film core, after the film spool is placed and the arms
located about the spool.

A variety of film paths are available in threading of
the film on the apparatus 210. Additional rollers are
mounted by bracket beneath the carriage assembly 120
for greater variation of threading, Additionally, a pivot-
able film festoon 142 includes rollers mounted on canti-
levered festoon arms 144. The motion of the festoon is
damped by a pneumatic damper 146. As the apparatus
210 begins operation, the festoon rises to accommodate
2 lag in the speed of the spool relative to the speed of the
film under action of the transport mechanism, As speeds
match between the film at the transport mechanism and
exiting the spool, the festoon lowers,

Referring to FIG. 16, the forming tube 227 of the
second preferred embodiment has an outer diameter
slightly undersized (exaggerated in FIG. 16 for clarity)
relative to the diameter to which the film is to be
formed. Opposed flats are located on the forming tube
227, for improved contact by the drive belts of the
transport mechanism. The flats are PTFE coated. In an
arc adjacent the band of the heating unit, the forming
tube is not undersized.

As the film moves onto the forming tube, after leav-
ing the forming collar, the film edges overlap a greater
distance than ultimately desired. To size the film, the
film is passed over a sizing ring, of ceramic, which has
the diameter desired for the film. The sizing ring is
juxtaposed immediately adjacent the contact point of
the band of the heating unit, such that immediately upon
sizing of the film, the film overlap is under pressure of
the band, and begins to seal.

In the area of the heat seal mechanism 220 of the
second preferred apparatus 210, and referring to FIGS.
13 and 14, the heating unit 50 is mounted via a slide
mechanism 212 for linear, vertical movement between
positions of operation and retraction. When in opera-
tion, the heating unit has its closed-loop band in contact
with the seam of film passing along the form film tube.
Vertical slide guide rods such as 214 extend from 2 plate
215 through a guide block 216. The rods are slidable in
the block 216 and fastened to the plate 215. The plate
215 is fixed to the heating unit 250, the gnide block 216
is fixed to a mounting bracket 213 to the frame 12, and
under action of a vertically acting slide cylinder 217, the
rods, plate and heating unit are driven vertically up-
ward and downward under command of the apparatus
control while the guide block 216 remains stationary.
An end strop adjustment 218 provides for adjustment of
the terminal downward position of the heating unit 250,
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to accommodate various film thicknesses. The end stop
adjustment js comprised of a threaded column fastened
to the plate 215, passed loosely through an adjustment
block 219 on the guide block 216, and mounted by a pair
of vertically adjustable locking nuts. A pin-and-siot
paralle]l adjustment between the heating unit 250 and
slide mechanism 212 provides for parallel adjustment of
the heating unit 250 relative to the form member 14,

In the heating unit 250, as in the heating unit 50 of the
apparatus 10, a continnous closed-loop band or belt js
wrapped about two spaced pulleys 52, 54. In the unit
250, phenolic disks are mounted to the backsides of the
pulleys to insulate the pulley drive mechanism from
heat of the band transmitted to the pulleys. The drive
pulley 221, shown in FIG. 12, is & glass reinforced Lex-
an (®) pulley which insulates from heat of the band trans-
ferred along the drive shaft. Referting to FIG. 15, the
idler pulley 54 in the unit 250 is mounted to a spring-
loaded bearing block 223. The block spring-biases the
idler pulley 54 to tighten the closed-loop band, and is
movable by spring tension, and by band tension against
spring tension, to maintain constant band tension while
the band undergoes temperature variations,

The heating unit 250 includes a central, stainless steel
block 225, as in FIG. 15. Electrical resistance heaters
are located within the block 225, and brought into
contact with the block by heat sink compound. The
exterior of the block 225 inciudes lateral heat shields,
and a peripheral band contact face which is nickel
plated, PTFE impregrated, and polished. The band is
also PTFE coated for contact ‘with the band contact
face, This combination of materials provides for a lubri-
cated contact of the band with the band contact face.

The band contact face has a width not greater than
the width of the band contact face, and the face is dis-
tanced from the central portion of the block 225 bu a
narrow-necked face support section. If film billows, at
the sides of the moving band, the film does not contact
the block 225 due to the narrow-necked face support
section. This absence of contact avoids random heating
and tearing of the film.

Adjacent the forming tube to fill tube union, the
forming tube is cutaway, as at location 229 in FIG. 17.
The cutaway forshortens the forming tube relative to
the heating unit, which as been found to obviate drag of
the film on the forming tube, and 2 eliminate skewing of
the film. .

Static electricity between the inner surface of the
moving film and the PTFE coated forming tube is elimi-
nated as follows. Copper, conductive staples are located
along the forming tube, with crowns of the staples ex-
posed along the exterior of the forming tube. The legs
of the staples extend through the Teflon ®) coating, into
contact with the metal tube itself. The tube is grounded
to the frame of the machinéry, Standard engineering
techniques are applied to other sources of static electric-
ity.

As in FIGS. 18-20, the PTFE ring 324 of the film
tension regulator of the second preferred embodiment
includes a ramped portion 326. The portion 326 pro-
vides for a smooth transition of film off the fill tube and
over the PTFE ring.

The film tension regulator of each embodiment of the
invention accomplishes registration of the film exiting
the embodiment with a rotary platform machine. A
representative rotary platform machine is disclosed in
U.S. Pat. No. 4,821,485. Another such machine is dis-
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closed in U.S. patent application Ser. No. 07/270,222
filed on Nov, 14, 1988 in the name of Evans et al.

Speeds of the selected embodiment of the invention
and the accompanying rotary machine are matched by
a controller which takes input from a sensor 328 and a
sensor on the rotary platform machine. The sensor 328
recognizes an eye mark on the film as the eye mark
passes the sensor. A signal is sent as each eye mark
passes, and the controlier maintains a count of the sig-
nals, The sensor on the rotary platform machine is also
stationary, and recognizes flags on the machine as they
pass. A signal is sent and a count maintained. The two
counts are compared, and any difference causes an in-
crease or decrease in speed of the invented device,
Thus, the rotary machine is the master, and the invented
device is the slave,

Two preferred embodiments of the invention are now
described. To particularly point out and distinetly claim
the subject matter regarded as invention, the following
claims conclude this specification.

What is claimed is:

1. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film comprising, in combination:

(2) a support frame;

(b} a form member supported at one end by the frame
and extending as a cantilever beam, generally hori-
zontally, and defining an axis;

{c) a film form collar surrounding the form member,
said film form collar constructed to fold the sides of
a flat strip of film one over the other to thereby
define a seam of a closed film product, surrounding
the form member;

(d) means, mounted on the frame, for transporting the
closed film product axially on the form member,
said means for transporting comprising first and
second transport members positioned on opposite
sides of the form member and continuously fric-
tionally engageable with film on the member and
movable to transport the film therewith axially on
the form member, and said means for transporting
further comprising means for synchronously driv-
ing the first and second transporting means; and

(e) heat seal means mounted on the frame and includ-
ing a solid, closed loop, moving band positionable
over the seain to engage the seam for heat and
pressure transfer to the film, said heat seal means
further comprising means for driving the movable
band in synchronization with the first and second
transport means for simultaneous movement of the
seam with the film on the form member;
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{f) means for positioning the closed loop, movable
band over the seam to engage the seam; the first
and second transport members being positioned
axially in positions substantially axially centered on
the closed loop, moving band of the heat seal
means.

2. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film, as in clzim 1, in combination with means for
engaging the formed film at the discharge end of the
form member for removing the film from the form
member.

3. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film, as in claim 1, in combination with a film clo-
sure device.

4. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film as in ¢laim 1, in combination with a closure
device and means for advancing formed film through
the closure device. :

5. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film as in claim 1, in combination with a closure
device and means for advancing formed film through
the closure device and further with-film restraining
means. ‘

6. Improved apparatus for the manufacture of z
Jength of closed film product from a length of flexible,
flat film as in claim 1, in combination with a generally
concentric product fill tube extending axially in the
form member.

7. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
fiat film as in claim 1, in which a cantilever mounted
chuck with release capability cantilever mounts the
form member,

8. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film, as in claim 1, further comprising a spacer col-
far, the spacer collar providing air flow into the form
member.

9. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film, as in claim 1, in which the form member is
PTFE coated,

10. Improved apparatus for the manufacture of a
length of closed film product from a length of flexible,
flat film, as in claim 1, in which the form member in-
cludes an axial strip of compressible material at an elon-

gated sealing junction.
* % % L .
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