e Wy,

4
é?(7‘2/§ 7 . CONVENTION
AUSTRALIA | #'n 4

M
ke C 4 wd e
Patents Act Wg d é‘{j ’\;:j i:g ‘f

APPLICATION FOR A STANDARD PATENT

¥/We Adolph Coors Company
APPLICATION ACCEPTED AND AMEMDMENTS
of
Golden, ALLOWED......2%=5 =90
State of Colarado,
UNITED STATES OF AMERICA.

hereby apply for the grant of a standard patent for an invention
entitled:

LAMINATING DEVICE WITH PAPER TENSION CONTROL

which is described in the accompanying complete specification.

Details of basic application
Number of basic application: 835,234

Convention country in which - e TS
basic application was filed: UNITED STATEf QEDAMERICGNE.CbY
ORED

Date of basic application : 3 March 1986 ZIGFEB1§8

Address for Service:

PHILLIPS ORMONDE and FITZPATRICK
Patent and Trade Mark Attorneys

367 Collins Street <

Melbourne 3000 AUSTRALIA . IR

DOLLAR

LLARS

Cated: 20 February 1987

PHILLIPS ORMONDE and FITZPATRICK
Attorneys for:
Adolph Coors Company,

T DT .
¢ -

By: L ; [ . T o e “\\\\\\\\‘\‘\\Q:
M v LODGED AT SUB.OFFIC IR
' 2 4FEB 1987 '
Our Ref : 46884 , B
POF Code: 1422/45737 Melbourna %
TEE STAMP 1O VALUE OF I 7 )
], IATTACHED Sy, AUSTRALIA & '
(¥ //& 1 P
OREICER, vl ovvseevess st %fmucmm\ RN
wal FORTY ][ID‘(ID“\L\.\\\&\}\&%

6012q/1



E | - ‘ ¢ FORM 7
" ‘ . : _ ' CONVENTION
e COMMONWEALTH OF AUSTRALIA

PATENTS ACT 1952-1969

DECLARATION IN SUBPORT OF A CONVENTION APPLICATION
FOR 4 PATENT SR ERFERE O A DD BN

In support _. of the Convention application made by

ADOLPH COORS COMPANY, a corporation organized under
"the laws of the State of Colorado, United States of
"America, of Golden, State of Colorado, United States

of America

r for a patent / patentoefiaddition/ for an invention entdtled:
LAMINATING DEVICE WITH PAPER TENSION CONTROL

AR lA i o b4 i
-
-
-
-
"

YA I,  THOMAS ROBINSON . '
LIS of 2775 E. Dartmouth Avenue, Denver, CO 80210, United States of America
1 B do solemnly and sincerely declare as follows:

(or,in the case of an application by a body corporate)
1. I am authorized by  ApoLpH COORS COMPANY

*“ the applicant for the patent / PRKEEYXARXHATKXXERY/ to make this
el declaration on its behalf.

- 2. The basic application as defined by Section 141 of the
5 Act was made in the United States of America

on the 3rd.day of March 1986 , by Roger Allen Thompson,
1 . James Wendell Jensen

Darrell Lee Templeton

(or,where a person other tha.n inventor is app.licant)

3.
, H, Roger Allen Thompson, James Wendell Jensen and Darrell Lee
z;ﬁJi Templeton, all citizens of the United States of America,
f’gf respectively of: 8020 South Upham Street, Littleton and

‘ﬁﬁi Kelly Road West, Sugarload Star Route, Boulder, both in
L the State of Colorado and 500 Hood Lakes Road, Lawrenceberg,
State of Tennessee, all in the United States of America

defare the actual inventor sof the 1nvention and the facts upon which
fxamcy the said Company is entitled to make the application are as follows:
The Applicant Company 1s the aasignee of the said invertion from the actual
inventor s

4e The basic application referred to in paragraph 2 of this Declara-
tion was the first application made in a convention country in respect of
the invention the subject of the application.

Declared at Golden, CO 80401

" T0:

MUD AALAITOOTALITR AT = imnuma




(12) PATENT ABRIDGMENT  (11) pocument No. AU-B-69172/87
(19) AUSTRALIAN PATENT OFFICE {10) Acceptance No. 599957

(54) Title
DEVICE FOR LAMINATING PLASTIC FILM TO PAPER WITH A SYSTEM FOR
CONTROLLING PAPER TENSION

International Patent Classification(s)
(51)¢ B32B 031/08 B32B 027/10 D21H 001/06

(21)  Application No. : 69172/87 (22) Application Date : 24.02.87
(30) Priority Data

(31)  Number (32) Date (33) Country
835234 03.03.86 US UNITED STATES OF AMERICA

(43) Publication Date : 10.09.87
(44) Publication Date of Accepted Application : 02.08.90

(71) Applicant(s)
ADOLF COORS COMPANY

(72) Inventor(s)
ROGER ALLEN THOMPSON; JAMES WENDELL JENSEN; DARRELL LEE TEMPLETON

(74) Attorney or Agent -
PHILLIPS,ORMONDE & FITZPATRICK

(56) Prior Art Documents
AU 60488/86 B32B 31/04
AU 585993 58997/86 B32B 31/06, 5/08; B65D 25/04
AU 585865 43919/85 B232B 27/10, 31/20; B29C 63/02

(57) Claim
1. An apparatus for laminating plasticsfilm material
to a paper material to form a laminated composite,the film
material and paper material each passing through the apparatus
in a costinuous longitudinally extending web having an upstream
portion entering the apparatus and a downstream portion exiting
the apparatus; the apparatus comprising:

a) paper supply unwind roll means for providing a
continuous web of paper to be laminated;

b) film supply unwind yoll means for providing a
continuous web of film to be laminated;

c) paper supply speed control means for controlling
the rate at which paper is supplied from said paper unwind roll

means;

d) laminating nip means for drawingly engaging said
film web and said paper web in parallel touching contact ’
whereby each said web is moved at the same web speed, and for

bondingly compressing said film web to said paper web to form
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(10) 599957 ’

a laminated composite web;
e) composite takeup roll means for windingly collect-
ing said laminated composite web formed at said laminating
'nip means; |
f) composite takeup roll speed control means for
controlling the rate at which composite is collected by said
takeup roll means;

'g) web tension segregating means positioned along at
least one of said paper web and said composite web in engaging
contact with said associated web for providing a distal and a
proximal tension zone in said engaged web between an associated
web roll means and said laminating nip means for maintaining the
tension in said proximal tension zone at a substantially con-
stant, preselected value substantially independent of changes
in the rate of operation of said associated web roll means;

h) said proximal tension zone being positioned
adjacent said laminating nip and said distal tension zone being

positioned adjacent said proximal tension zone.
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LAMINATING DEVICE WITH PAPER TENSION CONTROL

The present invention relates generally to the
production of laminated paper products and more
particularly to a method of lamination and a device for
laminating a continuous roll of plastics film material to
a continuous roll of paper backing material wherein the
device has a system for controlling tension in the paper
material to ensure proper lamination of the paper material
with the film material.

Lamination of a plastics film material to a paper
material has been found to be particularly advantageous
where paper products having high strength and abrasion
resistant qualities are required. Such laminated
composites are particularly desirable in the packaging
industry, where artwork may be printed on the interior
side of the plastics film to produce a high quality
display package. The construction and use of such

laminated composites are described in Peer, U.S. Patent

No. 4,254,173 and in Haake et al., U.S. Patent

No. 4,496,417 and U.C.  Patent No. 4,572,752 by -James
Wendell Jensen, et al. which are hereby incorporated by
reference for all that is:disclosed therein.

In producing a laminated composite of the type
described in Peer, both the plastics film material and the
paper material may be provided in continuous sheets from
spools. The paper and the plastics film generally pass
over a number of roller type devices where each of the

‘materials are independently stretched out under tension

and treated as necessary depending upon the particular end
use for the 1laminated composite. For example, the

- plastics material may be irradiated in conventional

processes to increase its strength or improve its
printability. In preferred embodiments, the plastics is
printed with various graphics

—-1A-
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a number of roller type devices where each of the u::erials

are independently stretched out under ten n and treated as

necessary depending upon the par ular end use for the

5 laminated composite. F example, the plastic material may

be irradiated Cconventional processes to increase its
or improve its printability. In preferred

is—printed—with—varieus—graphies

and provided with a metalized background over the graphics

v ¢ 10 to enhance the package appearance. The paper may undergo

LA treatment as well such as being electrostatically charged to
.:”.E aid in the bonding process.  Either the film material or the
ﬂlpg paper material or both are treated thereafter with suitable

adhesive to provide a bond between the paper and film. To

15 complete the laminating process, the paper and film material

soe are pressed together between opposed rollers to produce a
vt :
o oo smooth flat composite. Various heating or cooling processes
*%e § may also be required to ensure proper adhesion of the

surfaces, depending on the type of the film, paper and

sese 20 adhesive agent which are being used in the process. The end
[ ’ ‘ .

product of the process is a laminated composite‘which may be

fed directly to cutting dies or other machines for further

processing. The composite may also be taken up directly on
a separate quol for storage and later processing.

25 Use of the film/paper composite provides many
advantages over convéntional packaging material but also

creates some unique problems. In order to be cost
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effective, the plasticsmaterial used is generally quite
thin; on the order of 0.25 - 2.0 mils. Plastic films of
such thicknesses tend to stretch or shrink during the
lamination process as a result of variations in temperature
and the different inertial forces exerted on the film as it
is unrolled and processed prior to bonding with the paper.
Such stretching and shrinking may cause warping or buckling
in the laminated composite as the film returns to a steady
state condition. Similarly, a printed image may be repeated
on the film for later lamination, in registry with
predetermined lengths of paper material. 1In such cases, the
printed image length must be held within close tolerances in
order to permit proper registry with other processing
activities such as automated cutting in a later process
step.

Apparatus for controlling the distortion of an
extensible plasticsfilm web used in a film/paper laminate
are disclosed in the above referenced patent of Haake et al.
and patent application of Jensen et al. It has been
discovered by applicants that even minor tension variations
in the paper web or the composite in such laminating
apparatus may influence the quality of laminate that is
produced. Such paper web and composite web tension
variations may be due to a number of variables such as speed
variations in the paper unwind spool or composite takeup
spool due to changing spool size and/or spool eccentricity;

variations in the speed of the laminating rolls due to
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tension changes in the film web associated with film web
stretch control; wvariations in the speed of the laminating
roll due to speed fluctuations in the paper unwind roller
laminate takeup roll; variations in the speed of the
laminating rolls due to drive motor voltage and current
fluctuations or any combination of the above or other
variables.

Applicants have discovered that by providing a
plurality of isolated tension zones at relatively constant
values through the use of electronic control systems, an
improved quality laminate may be obtained. Applicants
have further discovered that in a paper web having two
such isolated tension zones upstream of the laminating nip
that an improved 1laminate may be achieved by maintaining
the tension in the relatively upstream zone above the
tension in the relatively downstream zone.

According to one aspect of the present invention
there is provided apparatus for laminating plastics £film
material to a ~paper material to form a laminated
composite, the £ilm material and paper material each
through the
longitudinally extending web having an upstream portion

passing apparatus in a continuous
entering the apparatus and a downstream portion exiting
the apparatus; the apparatus comprising:

a) paper supply unwind roll means for providing a
continuous web of paper to be laminated;

b) £ilm supply unwind roll means for providing a
continuous web of film to be laminated;

c) paper supply speed control means for controlling
the rate at which paper is supplied from said paper unwind
roll means;

d) laminating nip means for drawingly engaging said
film web and said paper web in parallel touching contact
whereby each said web is moved at the same web speed, and
for bondingly compressing said film web to said paper web
to form a laminated composite web;

e) composite takeup 1roll means for windingly
collecting said 1laminated composite web formed at said
laminating nip means;
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£) composite takeup roll speed control means for
controlling the rate at which composite is collected by
said takeup roll means;

g) web tension segregating means positioned along
at least one of said paper web and said composite web in
engaging contact with said associated web for providing a
distal and a proximal tension zone in said engaged web
between an associted web roll means and said laminating
nip means for maintaining the tension in said proximal
tension zone at a substantially constant, preselected
value substantially independent of changes in the rate of
operation of said associated web roll means;

h) said proximal tension zone being positioned
adjacent said laminating nip and said distal tension =zone
being positioned adjacent said proximal tension zone.

According to a further aspect of the invention there
is provided apparatus for laminating plastics film
material a paper material to form a laminating composite,
the film material and paper material each passing through
the apparatus in a continuous 1longitudinally extending web
having an upstream portion entering the apparatus and a
downstream portion exiting the apparatus; the film
material normally being extensibly deformable such that
the longitudinal distance between any two reference points
on .the f£ilm web may vary during lamination; said apparatus
being characterized by

a) paper supply unwind roll means for providing a
continuous web of paper to be laminated;

b) film supply unwind roll means for providing a
continuous web of film to be laminated;

c) paper supply speed control means for controlling
the rate at which paper is supplied from said paper unwind
roll means;

d) £film supply speed control means for controlling
the rate at which film is supplied from said film unwind
means;

e) laminating nip means for drawingly engaging said
film web and said paper web in pardllel touching contact
whereby each said web is moved at the same web speed, and
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for bondingly compressing said film web to said paper web
to form a laminated composite web;

£) film web
between said 1laminating nip means and said film supply

stretch control means positioned

unwind roll means for frictionally engaging said film web
and for varying the web velocity of the portion of the
film web passing therethrough relative to the velocity of
the laminating nip for selectively stretching or shrinking
the film web portion passing between the film web stretch
control means and the laminating nip during continuous
movement of the film web through the laminating nip means;

g) paper web tension segregating means positioned
between said paper supply unwind roll means and said
laminating nip means in frictionally engaging contact with
said paper web for providing a first paper tension zone
immediately upstream therefrom and a second paper tension
zone between said paper web tension segregating means and
said laminating nip means for maintaining the tension in
said second paper +tension zone at a substantially
constant, preselected value;

h) composite takeup roll means for collecting said
laminated composite;

i) composite takeup speed control means for
controlling the rate at which composite is collected on
said composite takeup roll means;

i) web tension segregating means associated with
said composite web for providing a first composite tension
zone immediately downstream from said composite web
tension segregating means and a second composite tension
zone between said composite web tension segregating means
and said laminating nip means for maintaining the tension
in said second composite tension zone at a substantially
constant, preselected value.

According to a still further aspect of the invention
there is provided a method of laminating paper sheet
material in roll form to plastics film sheet material in
roll form by use of an adhesive material, characterized by
the steps of:

mounting a roll of the paper sheet material on

-5a-=
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a first feed roll;

mounting a roll of the film sheet material on a
' second feed roll;
\ simultaneously, continuously unwinding the roll
of paper sheet material and the 1roll of film sheet
material to jrovide a length of paper sheet material and a

length of film sheet material;
simultaneously continuously advancing the
length of paper sheet material and the 1length of £film
10 sheet material to a laminating station comprising a main

roll and a compression roll defining a nip area

therebetween and an adhesive applying apparatus 1located
adjacent the nip area for laminating the film sheet
material to the paper sheet material;

continuously applying adhesive material between
the paper sheet material and the f£ilm material in the nip
area;

applying pressure to the paper sheet material

and the film sheet material and the adhesive material
20 during passage through the nip area to form a fixed
lamination;

passing the 1length of paper sheet material
i through adjustable speed, tension segregating rolls
? located between the lamination station and the first feed
’ roll and wvariably adjusting the speed of the tension
segregating rolls to maintain the tension in the 1length of
parer between the tension segregating rolls and the
laminating station at a predetermined value;

monitoring the tension in the length of paper
{3¢ ¢ 30 Dbetween the tension segregating rolls and the laminating
I

i station and generating a first control signal
3{}: representative of that tension; and

}3‘.“ adjusting the speed of the tension segregating

H:ua: rolls in accordance with the first control signal, so as

to maintain the tension in the length of paper between the
tension segregating rolls and the 1laminating station
within a predetermined tolerance.

A preferred embodiment of the present invention will

.

now be described with reference to the accompanying

~5b-
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drawings wherein:-
Fig. 1 is a schematic side elevation view of a
laminator device of the present invention.
Fig. 2 is a schematic plan view of a mechanical
linkage system for the laminator device of Fig. 1.
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Fig. 3 is a control diagram with a partial schematic
view of certain mecb=znical components of the laminator
device of Fig. 1, illustrating the various control functions
performed for controlling tension in a paper web

Fig. 4 is a control diagram with a partial schematic
view of certain mechanical components of the laminator
device of Fig. 1, illustrating the various control functions
performed for controlling tension in a composite web.

Fig. 5 is a top view of a portion of a film web.

led o Lotd e ) e g

—Er—Genreral—

In general, the laminating device 10 comprises
structure and controls for continuously laminating a
continuous relatively extensible film web 12 to a continuous
relatively non-extensible paper web 16 to form a continuous
web of laminated composite 22.

As illustrated schematically by Fig. 1, the laminating
device 10 of the present invention may comprise a film
supply means such as film spool 14 for supplying a web of
extensible plastic f£ilm material 12 and a paper supply means
such as paper spool 114 for supplying a web of paper
material 160. A composite collection means such as a
composite takeup spool 29 is provided for collecting a web
of composite (laminate) material 22 formed from the paper
and film web at a laminating nip 27. Control systems are
provided for controlling the distortion of the film web and

for controlling the tension in the paper web, Fig. 3, and

PR ST
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the tension in the composite web, Fig. 4.

—Tre—FPitm—Web—

The film, upon leaving the film spool 14, may pass
through a film unwind dancer assembly 15 which may comprise
a dancer arm 29 pivotally mounted at 31 to the machine
frame. The dancer arm 29 is also pivotally attached to a
pneumatic cylinder unit 33 having a preset internal pressure
which is adjustable to accommodate different film web
tensions which may be encountered in the usez of different
types of films or films of different thickness or width. A
pair of longitudinally spaced apart dancer idler rolls 35
are mounted on dancer arm 29 and a second pair of idler
rolls are mounted at the machine frame in a longitudinally
and transversely spaqed apart relationship with the dancer
rolls 35. The film web 12 is wrapped back and forth between
two pairs wf rolls 35, 37 as shown in Fig. 1. Changes in
the film web tension, as a result of film speed fluctuation
produced either upstream or downstream of the dancer are
rapidiy dampened out by pivotal movement of the dancer arm
29 in response to the film speed differential. The constant

pressure pneumatic cylinder coacts with the dancer arm to

maintain the film web at a preset tension associated with

the pneumatic cylinder pressure. A potentiometer unit 39 is
actuated by pivotal movement of the dancer arm 29 and |
generates a control signal which is used to control a film
spool mbtor 41 having a tachometer generator 42 to either

increase or decrease the rate at which film web 12 is

R A
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unwound from the spool. The film web is drawn from the

spool 14 by draw rolls 32, 34 as discussed in further detail

below. Thus the dancer assembly provides a means for
maintaining the tension of the film web at a relatively
constant tension value in a first film web tension zone
between the film spool 14 and the draw rolls 32, 34.

A film web tension monitor such as an idler roll and
load cell transducer assembly 43 monitors the tension in the
film web 12 in the first tension zone and generates a
tension monitoring control signal in response thereto which
is input to a computer means 100 for control purposes as
explained in further detail hereinafter. The film 12 may
pass over a number of cylindrical idler rolls 36 which may
be used to straighten and flatten the film 12 as it leaves
the spool 14 and which also function to properly align the
film materiai 12 with a first motive means such as S-wrap
rolls 32, 34. The first motive means provides the motive
force for drawing the film 12 from the film supply means and
also-cooperates with a second motive means in controlling
the stretch in the film material, as described in further
detail below. The first motive means may comprise various
draw roll configurations such as pinch rolls, also referred
to as nip rolls, and other types of draw rolls. 1In the
embodiment illustrated in Fig. 1, the first motive means
comprise S-wrap rolls 32, 34. (In an alternate eroodiment.,
an idler pinch roll 47 having roll contacting force ¢ wli~’

thereto by a pneumatic cylinder unit 49 may be ':

®
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augment the drawing action of rolls 32, 34 or in another

embodiment may be substituted for roll 34.) The two equal

radius cylindrical rolls 32, 34 are positioned in parallel
axial alignment and rotate in opposite directions at the
same speed.

The surface of the rolls 32, 34 must be

sufficiently smooth to avoid damaging the plastic film web
12 and yet must provide sufficient frictional contact with
the film web 12 to prevent slipping between the film and
roll surfaces. Thus the roll surface may be rubber or any
number of other surfaces. The film web is wrapped in an
S-shaped configuration over and around the upstream roll 32,
then over and around the downstream roll 34, as illustrated
in Fig. 1. .This so called "S-wrap" configuration enhances
the frictional contact between the film web 12 and rolls 32,
34 providing a nonslipping ''nip effect!" relationship wherein
the rate of film advance upon leaving the rolls 32, 34 is
equal to the tangential speed component at the surface of
the rolls 32, 34. After leaving the first motive means, the
film—web 12 passes over a second tension monitoring means
into a second motive means which in the preferred
enmbodiment, also functions as a lamina*ing means, The
second motive means may comprise a laminating nip 27 such as

formed by laminating rolls 26, 28. The film web positioned

between the first film motive means 32, 34 and the second

film motive means 26, 27 defines a second film tension zone.

In the preferred embodiment, one or more idler rolls 38

may be used to position the film web 12 at a proper entry

- e e
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angle into the laminating nip 27. The film web 12 and paper
web 16 are treated with an adhesive material such as, for
example, a melted polymer plastic 25 (such as low density
polyethylene having a melt index of approximately 8 and
supplied at a temperature above 615 degrees F and preferably
620 degrees F to 630 degrees F) which is supplied by an
adhesive supply source 30 which causes permanent bonding of
the paper web 16 and plastic 12 as it passes through the
laminating nip 27. The laminating rolls 26, 28 may comprise
a main roll 26 which may have a diameter of 24 inches and
which may contain cooling (or heating) elements to aid in
the production of the adhesive bond between the paper and
film. The main roll 26 is driven by a main drive means such
as main drive motor 50 illustrated in Fig. 2 and discussed
in further detail below. Compression roll 28 may also be
driven by the same drive motor 50 or by a conventional
"tendency" drive unit (not shown) which overcomes any
frictional resistance between the webs and rolls to prevent
composite distortion, or may alternatively be driven solely
by rolling contact with the main roll 26. Compression roll
28, in one embodiment, is also a chill roll and has a rubber
outer surface to prevent web slippage which is cooled by
radially inwardly positioned roll cooling structure of a

type well known in the art,.

The laminating nip 27 formed by laminating rolls 26, 28

draws the film web 12 and paper web 16 therethrough and

simultaneously compresses it to form laminated composite 22.

&
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As with the S-wrap rolls 32, 34, the surfaces of the
compression roll 28 and main roll 26 must be sufficiently
smooth to avoid damaging the film web 12 and paper web 16
and may comprise polished steel in the case of roll 26 and
smooth rubber in the case of roll 28.

Nonslipping frictional contact between the main roll 26
and film ensures that the rate of film advance through the
laminating nip will be equal to the tangential velocity
component of the surface of the main roll 26. Thus, the
rate of film advance at the point the film leaves the S-wrap
rolls 32, 34 and the rate of film advance at the laminating
nip 27 is directly proportional to the rotational velocity
of the S-wrap rolls 32, 34 and the rotational velocity of
the main roll 26, respectively. By changing the rotational
velocity of the S-wrap rolls 32, 34 with respect to the
rotational velocity of the main roll 26, a speed
differential is created in the film web between the point
where the film leaves the S-wrap rolls 32, 34 and the point
that it enters the laminating nip 27, i.e., in the second
film tension zone. By increasing the rotational speed of
the S-wrap rolls 32, 34 with respect to the main roll 26 so
that the tangential velocity component at the surface of the
S-wrap rolls 32, 34 exceeds the tangential velocity
component at the surface of the main roll 26, the running
film web therebetween is caused to relax. By decreasing the
relative speed of the S-wrap rolls 32, 34 with respect to
the main roll 26, the film is caused to stretch. The amount

of stretch or relaxation in the film is dependent on the

PRI R



10

20

25

-12-
zimount of difference between the surface speeds of the

S8-wrap rolls 32, 34 and main roll 2s.

The relative stretch in selected portions of the film
web 12 subsequent to its lamination with the paper web 16 is
measured by a film length monitoring means. 1In the
preferred embodiment as shown in Fig. 5, the film web 12 is
provided with photoelectricity readable preprinted marks 13
positioned at longitudinally equally spaced locations which
may be near one edge of the film 12. The distance between
these marks 13 will be referred to hereinafter as the
"repeat length". As previously mentioned, the laminating
device is designed to stretch or relax the film 12 in order
to laminate a predetermined portion of the film 12 to the
paper backing material 16. The distance between the marks
in this ideal or design condition will be referred to as the
"design repeat length". However, during operation of the
laminating device 10, the film web 12 will stretch and relax
and thus the distance between marks may deviate from the
"design repeat length" until the system corrects itself, as
discussed hereinafter. The actual distance measured between
marks by the monitoring means, described hereinafter, will
be referred to as the "actual repeat length".

The film length monitoring means provides data to a
data processing means 100 from which the amount of stretch

or relaxation in the film may be computed. The data

PR T Rppe—.

processing means provides a control signal to an S-wrap roll
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speed control means responsive to the monitoring means data
to selectively vary the speed of the S-wrap rolls 32, 34

with respect to the laminating rolls for imparting a

predetermined amount of stretch or relaxation to the film as
it passes bhetween the S-wrap rolls and laminating rolls.

In the illustrative embodiments, the film length
monitoring means comprise photoelectric sensing means, such
as photoelectric unit 44, positioned at some point near the
path of the composite web 22 downstream from laminating nip
27 for detecting the preprinted spaced apart marks on the
film 12 edge. The specific manner in which the data
processing means 100, photoelectric sensing unit 44 and
other system components coact to provide film web monitoring
and length control is described in previously mentioned U.S.
Patent Application Serial No. 624,480, filed June 22, 1984,

by James Wendell Jensen and Joseph Robert Haake.

The-Raper—Web-

As illustrated schematically by Fig. 1, the paper web
16 may pass through a dancer assembly 115 and a pair of
S-wrap rolls in a configuration similar or identical to that
of the film web 12 as described above. The paper web 16 may
pass over a number of cylindrical idler rolls 136 which may
be used to straighten, flatten, and align the paper as it
leaves the spool 114.

The paper web 16 upon leaving rolls 136 may pass
through a paper unwind dancer assembly 115 which may

comprise a dancer arm 129 pivotally mounted at 131 to the
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machine frame. The dancer arm 129 is also pivotally
attached to a pneumatic cylinder unit 133 having a preset
internal pressure which is adjustable to accommodate
different paper web tensions which may be desired in the use

of different types of paperboard or paperboards of different

thickness or widths. A pair of longitudinally spaced apart

dancer idler rolls 135 are mounted on dancer arm 129 and a
second pair of idler rolls are mounted at the machine frame
in a longitudinally and transversely spaced apart
relationship with the dancer rolls 135. The paper web 16 is
wrapped back and forth between the two pairs of rolls 135,
137, as shown in Fig. 1. Changes in the paper web tension,
as a result of paper web speed fluctuation produced either
upstream or downstream of the dancer, are rapidly dampened
out‘by pivotal movement of the dancer arm 129 in response to
the paper speed differential. The constant pressure
pneumatic cylinder coacts with the dancer arm to maintain
the paper web at a preset tension associated with the
pneumatic cylinder pressure. A potentiometer unit 139 is
actuated by pivotal movement of the dancer arm and generates
a control signal which is used to control a paper spool
motor 141 with a tachometer generator 142 to either increase
or decrease the rate at which paper wseb 16 is unwound from
the spool thereby maintaining the pivotal movement of the
dancer within predetermined limits. In another embodiment
of the invention (not shown), the speed of the paper spool

is controlled by a clutch brake assembly actuated in

s T e,
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response to the dancer control signal. The paper web is
drawn from the spool 114 as by draw rolls 132, 134, as
discussed in further detail below. Thus, the dancer
assembly provides a means for correcting and maintaining the
tension of the paper web at a constant tension value in a
first paper web tension zone 160 extending between the paper
spool 114 and the draw rolls 132, 134.

In an alternate embodiment, a paper web tension monitor
such as an idler roll and load cell transducer assembly 143
is substituted for dancer assembly 115 and monitors the
tension in the film web 12 in the first tension zone and
generates a tension monitoring control signal in response
thereto which is input to a computer means 100 for
controlling the speed of unwind roll 114 to maintain
constant tension in the first tension zone of the paper web.

The paper web is divided into two isolated tension
zones by paper web nip forming means such as S-wrap rolls
132, 134 or other nip forming rolls. In the preferred
embodiment shown in Fig. 1, the two equal radius,
cylindrical S-wrap rolls 132, 134 are positioned in spaced
apart, parallel, axial alignment and rotate in opposite
directions at the same speed. The surface of the rolls 132,
134 must be sufficiently smooth to avoid damaging the paper
web 16 and yet must provide sufficient frictional contact
with the paper web 16 to prevent slipping between the paper
and roll surfaces. Thus, the roll surface may be rubber or

any number of other surfaces. The paper web is wrapped in
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an S-shaped configuration over and around the upstream roll
132, then over and around the downstream roll 134, as
illustrated in Fig. 1. This so called "S-wrap"
configuration enhances the frictional contact between the
paper web 16 and rolls 132, 134 providing a nonslipping '"nip
effect" relationship wherein the rate of paper web advance
upon leaving the rolls 132, 134 is equal to the tangential
speed component at the surface of the rolls 132, 134. The
"nip" formed by rolls 132, 134 thus divides the paper web
into a first tension zone 160 upstream of the rolls 132, 134
and a second tension zone 162 downstream of the rolls.

After leaving the S-wrap rolls 132, 134, the web 1€ passes

over a second tension zone monitoring means, such as idler

_roll and tension transducer assembly 151, into a second nip

which in the preferred embodiment comprises laminating nip
27 formed by laminating rolls 26, 28. The paper web portion
positioned between the S-wrap rolls 132, 134 and the
laminating nip 27 defines the second paper web tension zone
162. _

The tension in the second tension zone is controlled by

adjusting the speed of the S-wrap rolls 132, 134 relative

the laminating rolls 26, 28.

The basic paper web control system components of one
preferred embodiment of the invention is illustrated in Fig.
3.

In general, the paper web control system processes the
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signal from the dancer assembly potentiometer unit 139 to
control the speed of the unwind roll 114 for maintaining a
relatively constant tension in the first tension zone 160
and also processes the signal from the tension transducer
5 151 to control the speed of the S-wrap rolls 132, 134

relative the speed of the laminating rolls 26, 28 for

.‘k. \\

maintaining a relatively constant tension in the second
tension zone 162.
The control of tension in the first tension zone 160
10 will now be described in detail with reference to Figs. 1
and 3. Speed fluctuations in the paper web leaving the
unwind spool 114 cause relative pivotal movement of dancer
arm 129 which acts as a relatively constant tension
accumulator maintaining the paper web in zone 160 at a
15 relatively constant tension value determined by the pressure
setting of pneumatic cylinder 133. The pivotal movement of
dancer arm 129 in turn produces rotation in potentiometer
unit 139. The relative rotated position of the
potentiometer unit causes a corresponding fluctuation in a

«,*,& 20 displacement indicating analog control signal 145 produced

l' by the potentiometer unit, For example, an increase in

;t ‘oo signal strength may indicate displacement of the dancer in
.t e E one direction associated with an increase in the paper
; unwind speed, with a decrease in signal strength indicating
_% 25 dancer movement in the opposite direction associated with a
: decrease in paper unwind speed. The analog signal 145 from

potentiometer unit 139 may be converted to a digital signal
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by a conventional analog to digital converter 201, Fig. 3.
The signal may thereafter be processed by an electric
processing unit 202 to average the digital signals received
from the A to D converter 201. Thereafter, the averaged
signal from unit 202 may be provided to a microprocessor and
digital to analog circuitry 206 which transmits the averaged
digital signal to a microcomputer 208. Microcomputer 208
contains the control algorithm and logic for the various
control functions and may receive input and display
information with a conventional input device such as tape
unit 212, keyboard unit 214, and display screen 216. The
computer 208 processes the digital signal comparing it to a
preselected tension value and outputs a digital correction
command to the interface circuitry 206 which converts the
digital command to an analog voltage command which is
provided to uﬁwind roll correction motor control circuitry
207. The control circuitry 207 upon receiving the analog
control command varies the current to unwind roll motor 141
to adjust the speed thereof to return the dancer 115 to a
vertically centered, neutral position. A feedback control
signal is provided to control circuitry 207 by the unwind
roll motor tachometer unit 142. The same control function
might also be performed entirely through dedicated
electronic control circuitry (not shown). The dancer
assembly 115 thus acts as an accumulator which quickly
dampens out high frequency speed fluctuations which might be

caused, for example, by eccentricity in the unwind roll.

LTS
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The dancer assembly also coacts with the potentiometer unit
139 to provide a signal which is processed to control the
speed of rotation of the unwind roll to provide speed
adjustment for lower frequency speed variation such as
caused by the changing web diameter as the spool unwinds.
This speed adjustment enables the dancer assembly to remain
within it's operating limits.

The control of tension in the second paper web tension
zone 162 through speed variation of rolls 132, 134 will now
be described.

The mechanical linkage for controlling the speed of
S-wrap rolls 132, 134 is shown in Fig. 2. A main drive
means such as main drive motor 50 with tachometer generator

unit 51, is operably connected to a main gear box 52 which

in turn drives main drive shaft 54.

L]

Main drive shaft pulley
56 mounted on shaft 54 is connected by means of drive belt
58 to a secondary drive shaft pulley 62 coaxially mounted on
secondary drive shaft 60 with pulley 64. Pulley 64 is
opera?ly connected to main roll pulley 68 by another belt 66
whereby the main roll 26 is rotated about main roll drive
shaft 70. S-wrap rolls 132, 134 are mechanically linked to
phase drive unit 71 and main drive motor 50 as by main drive
shaft parasite pulley 72 operably connected by belt 73 to

phase drive pulley 74, in turn mounted on phase drive shaft

76. Phase drive shaft 76 is operably connected by

-
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conventional means well known in the art to a differential
unit 78, such as, for example, a Conac 25 Differential Unit,
having a phase drive correction pulley 84. Phase drive
correction pulley 84 is operably connected by means of a
drive belt 86 to conversion pulley 88 mounted on conversion
drive shaft 90 upoh which S-wrap connector pulley 92 is
coaxially mounted. S-wrap roll belt 94 is operably
connected to upper S-wrap roll pulley 96 and lower S-wrap
pulley 100 in an S-wrap configuration whereby first and
second S-wrap shafts 98) 102 and consequently S-wrap rolls
132, 134 are rotated in opposite directions at the same
speed.

Mechanical input to differential unit 78 is provided by
correction motor 80 for the pufpose of increasing or

decreasing the rotation speed of phase drive correction

pulley 84. The correction motor rotational input is added

or subtracted from the speed of shaft 76 by an internal
differential gearing mechanism (not shown) of a type well
known }n the.mechanical arts. Correction motor 80 is
actuéted and controlled by correction motor control
circuitry unit 82 which, in turn, receives commands from
processing unit 100 as discussed in further detail herein.
(The S-wrap rolls 32, 34 for film web 12 may be mechanically
linked to shaft 60 in the same manner as described above for
rolls 132, 134.) |

A tension indicating analog signal from transducer unit

151, Fig. 3, 1is converted to a digital signal by A to D
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converter 201 and then is supplied to electronic processing
unit 202 which averages the digital signal. The tension
value may be displayed on a conventional CRT unit or LED
digital display at 2¢6. The averaged tension values from
unit 202 are also provided to electronic microprocessor and
digital to analog circuitry 206 which transmits digital data
corresponding to the measured tension to a microcomputer
208. The microcomputer 208 contains the control algorithm
and logic for tension control in the second zone as well as
the first zone. The computer 208 processes the digital
second tension zone signal from interface microprocessor and
circuitry 206 and comparing it to a preselected tension
value outputs a digital correction command to the interface
circuitry which converts the digital command to an analog
voltage command. The analog voltage command is provided to
the correction motor control circuitry 82. A main drive
reference speed signal is provided from the main drive motor
tachometer unit 51 to the correction motor control circuitry
82, and a feedback reference speed signal from the
correction motor 80 is also provided to the correction motor
control circuitry. The correction motor control circuitry
processes these reference signals and correction signal and
provides a proper signal to the correction motor to
increase, decrease or maintain the present speed of the
correction motor as may be required. The correction motor
mechanical output to mechanical differential unit 71

influences the speed of the S-wrap rolls 132, 134 to

e o
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increase or decrease the speed of the paper web 16 with
respect to the speed of the laminating nip and thus
increases or decreases the tension of the web in the second
tension zone 162. An increase in the speed of the S-wrap
rolls 132, 134 relative to the speed of the laminating rclls
26, 28 causes a corresponding decrease in tension. A
decrease in the speed of rolls 132, 134 relative rolls 26,

28 causes a corresponding increase in tension. Thus, the

tension in the second tension zoﬁe 162 may be maintained at
a constant value by proper adjustment of the speed of the
S-wrap rolls 132, 134 relative the laminating rolls 26, 28
in the manner described above.

It will be appreciated from the above described control
arrangement that the tension in the first tension zone 160
remains relatively independent of the speed of operation of
the S-wrap rolls 132, 134. For example, if the speed of
rolls 132, 134 increases, the resulting deflection of dancer
arm 129 to the right (as shown in Fig. 1) causes a
corresponding control signal to be sent to the unwind spool
motor 141 to increase the speed of the spool 114 to maintain
the preset tension in the first zone 160 at a constant
value.

It will also be appreciated that the tension in the
second zone 162 may be controlled independently of the
tension in the first zone 160. Thus, by changing the speed
of S-wrap rolls 132, 134 relative rolls 26, 28, the tension

in the second tension zone may be varied while the tension
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in the first tension zone remains at the preset tension of
the dancer assembly. It is among the discoveries of the
present invention that a surprisingly improved result in the
quality of the laminate 22 formed from the paper web 16 and
film web 12 is achieved by maintaining the tension in the
second tension zone 162 at a reduced value relative to the
tension in the first tension zone 160. Preferably the
reduction in tension in the second zone is between 0% and
30% and most preferably between 5% and 20%.

—The-Compesite—Web—

As illustrated schematically by Fig. 1, the composite
web 22 upon leaving laminating nip 27, may pass over one or
more idler rolls 40 and thereafter passes through a pair of
nip forming rolls 232, 234 which divide the composite web
into a first, upstream tension zone 260 and a second,
downstream tension zone 262.

The composite web nip forming méans may be S-wrap rolls
232, 234 which may be identical in construction to rolls
132, 134 discussed above or other nip forming rolls. The
"nip" formed by rolls 232, 234 thus divides the composite
web into a first tension zone 260 upstream of the rolls 232,
234 and a second tension zone 262 downstream of the rolls.
Before entering the S-wrap rolls 232, 234, the web 22 passes
over a first tension zone monitoring means, such as idler
roll and tension transducer assembly 240. The composite web
portion positioned between the S-wrap rolls 232, 234 and the

laminating nip 27 defines the first composite tension zone
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260. The tension in the first tension zone is controlled by
adjusting the speed of the S-wrap rolls 232, 234 relative
the laminating rolls 26, 28.

The composite web 22 upon leaving rolls 232, 234 may

pass through composite takeup dancer assembly 215 which may

comprise a dancer arm 229 pivotally mounted at 231 to the
machine frame. ' The dancer arm 229 is also pivotally
attached to a pneumatic cylinder unit 233 having a preset
internal pressure which is adjustable to accommodate
different paper web tensions which may be desired in the use
of different types of composite or composite of different
thickness or widths:. A pailr of longitudinally spaced apart

dancer idler rolls 235 are mounted on dancer arm 229 and a

second pair of idler rolls are mounted at the machine frame
in a iongitudinally and transversely spaced apart
relationship with the dancer rolls 235. The composite web
22 is wrapped back and forth between the two pairs of rolls
235, 237, as shown in Fig. 1. Changes in the web tension,
as a result of composite web speed fluctuation produced
either upstream or downstream of the dancer, are rapidly
dampened out by pivotal movement of the dancer arm 229 in
response to the composite speed differential. The constant
pressure pneumatic cylinder 233 coacts with the dancer agm
to maintain the composite web at a preset tension associated
with the pneumatic cylinder pressure. A potentiometer unit

239 is actuated by pivotal movement of the dancer arm and

generates a control signal which is used to control a
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composite takeup spool motor 241 with a tachometer generator
242 to either increase or decrease the rate at which
composite web 22 is wound onto the spool thereby maintaining
the pivotal movement of the dancer within predetermined
limits. In another embodiment of the invention (not shown),
the speed of the spool 29 is controlled by a clutch brake
assembly actuated in response to the dancer control signal.
Thus, the dancer assembly 215 provides a means for
adjustaﬁly maintaining the tension of the composite web at a
constant tension value in a second composite web tension
zone 262 extending between the composite spool 29 and the
draw rolls 232, 234.

In an alternate embodiment, a composite web tension
monitor such as an idler roll and load cell transducer
assembly 243 is substituted for dancer assembly 215 and
monitors the tension in the film web 12 in the second

tension zone and generates a tension monitoring control
signal in response thereto which is input to a computer

means 100 for controlling the speed of windup spool 29 to

maintain constant tension in the composite web.

e Wob A Monitori 1 ¢ 1
The basic composite web control system components of
one preferred embodiment of the invention are illustrated in
Fig. 4.
In general, the composite web control system processes
the signal from the tension transducer 240 to control the

speed of the S-wrap rolls 232, 234 relativ.. ."e speed of the

&



10

15

20

25

-26-

laminating rolls 26, 28 for maintaining a relatively
constant tension in the first tension zone 260 and also
processes the signal from the dancer assembly potentiometer
unit 239 to control the speed of the takeup roll 29 for
maintaining a relatively constant tension in the second
composite tension zone 262.

The control of tension in the first composite web
tension zone through speed variation of rolls 232, 234 will
now be described.

The mechanical linkage for controlling the speed of
S-wrap rolls 232, 234 may be identical to that shown in Fig.
2 for rolls 132, 134.

A tension indicating analog signal from transducer unit
240 is converted to a digital signal by A to D converter 301
and then is supplied to electronic processing unit 302 which
averages the tension in the first composite tension zone
from the digital signal. The averaged tension values from
unit 302 are also provided to electronic microprocessor and
digital to analog circuitry which transmits digital data

corresponding to the measured tension to a microcomputer

308. The microcomputer 308 contains the control algorithm
and logic for tension control in the first zone as well as
the second zone. The computer 308 processes the digital
first tension zone signal from interface microprocessor and
circuitry 306, comparing it to a preselected tension value,
and outputs a digital correction command to the interface

circuitry which converts the digital command to an analog
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voltage command. The analog voltage command is provided to
the correction motor control circuitry 85. A main drive
reference speed signal is provided from the main drive motor
tachometer unit to the correction motor control circuitry 85
and a feedback reference speed signal from the correction
motor is also provided to the correction motor control
circuitry 85. The correction motor control circuitry
processes these reference signals and correction signal and
provides a proper signal to the correction motor 83 to
increase, decrease or maintain the present speed of the
correction motor as may be required. The correction motor
mechanical output to mechanical differential unit influences
the speed of the S-wrap rolls 232, 234 to increase or
decrease the speed of the composite web 22 with respect to
the speed of the laminating nip and thus increases or
decreases the tension of the web in the first tension zone
260. An increase in the speed of the S-wrap rolls 232, 234
relative to the speed of the laminating rolls 26, 28 causes
a corresponding increase in tension. A decrease in the
speed of rolls 232, 234 relative rolls 26, 28 causes a
corresponding decrease in tension. Thus, the tension in the
first composite tension zone 260 may be maintained at a

constant value by proper adjustment of the speed of the

S-wrap rolls 232, 234 relative the laminating rolls 26, 28
in the manner described above.
The control of tension in the second composite tension

zone 262 will now be described in detail with reference to

o AN
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Figs. 1 and 4. Speed fluctuations in the composite web

produced by the takeup spool 29 cause relative pivotal
movement of dancer arm 229 which acts as a constant tension
accumulator maintaining the web in zone 262 at a constant
tension value determined by the pressure setting of

pneumatic cylinder 233. The pivotal movement of dancer arm

229 in turn produces rotation in potentiometer unit 239.
The relative rotated position of the potentiometer unit
causes a corresponding fluctuation in a displacement

indicating analog control signal produced by the

potentiometer unit. For example, an increase in signal

strength may indicate displacement of the dancer in one
direction associated with an increase in the composite
takeup speed, with a decrease 1in signal strength indicating
dancer movement in the opposite direction associated with a
decrease in f:akeup speed. The analog signal from
potentiometer unit 239 may be converted to a digital signal
by a conventional analog to digital converter 301, Fig. 4.
The signal may be thereafter be processed by an electric
processing unit 302 to average the digital signals received
from the A to D converter 301. Thereafter, the averaged
signal from unit 302 may be provided to an electric
interface microprocessor and digital to analog circuitry 306

which transmits the averaged digital signal to a

mierocomputer—308+——The—computer-308-processes—the—digital—

G R
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microcomputer 308 which may have suitable input devices
such as tape 312 or keyboard 314 and a suitable display
such as CRP 316 associate therewith. The computer 308
processes the digital signal comparing it to a preselected
tension value and outputs a digital correction command to

the interface
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circuitry 306 which converts the digital command to an
analog voltage command which is provided to takeup spool
correction motor control circuitry 307. The control
circuitry 307 upon receiving the analog control command
varies the current to takeup spool motor 241 to adjust the
speed thereof to return the dancer to a vertically centered,
neutral position. A feedback control signal is provided to
control circuitry 307 by the takeup spool motor tachometer
unit 242. The same control function might also be performed
entirely through dedicated electronic control circuitry (not
shown). The dancer assembly thus acts as an accumulator
which quickly dampens out high frequency speed fluctuations
which might be caused, for example, by eccentricity in the
takeup spool. The dancer assembly also coacts with the
potentiometer unit 239 to provide a signal which is
processed to control the speed of rotation of the takeup
spool to provide speed adjustment for lower frequency speed
variation such as caused by the changing web diameter as the
spool_winds up. This speed adjustment enables the dancer
assembly to remain within its operating limits.

It will be appreciated from the above described control
arrangement that the tension in the first tension zone 260
remains relatively independent of the speed of the speed of
operation of the composite takeup spool.

It will also be appreciated that the tension in the
first zone 260 may be controlled independently of the
Thus,

tension in the second zone 160. by changing the speed
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of S-wrap rolls 232, 234 relative rolls 26, 28, the tension
in the first tension zone may be varied while the tension in
the second tension zone remains at the preset tension of the

dancer assembly 215. Thus, a laminating apparatus is

provided which has relatively constant tension in both the

paper web and the composite web at the laminating nip.




The claims defining the invention are as follows:
1. An apparatus for laminating plastics film material

to a paper material to form a laminated composite,the film
material and paper material each pussing through the apparatus

in a continuous longitudinally extending web having an upstream
portion entering the apparatus and a downstream portion exiting
the apparatus; the apparatus comprising:
a) paper supply unwind roll means for providing a
‘ continuous web of paper to be laminated;
10 b) £film supply unwind yoll means for providing a
continuous web of film to be laminated;

c) paper supply speed control means for controlling
the rate at which paper is supplied from said paper unwind roll
means;

d) laminating nip means for drawingly engaging said

+ + film web and said paper web in parallel touching contact
' whereby each said web is moved at the same web speed, and for
. bondingly compressing said film web to said paper web to form
a laminated composite web;
20.° & e) composite takeup roll means for windingly collect-
:‘L.' ing said laminated composite web formed at said laminating
nip means;
f) composite takeup roll speed control means for
*** controlling the rate at which composite is collected by said
+*¢’ takeup roll means;

'g) web tension segregating means positioned along at
least one of said paper web and said composite web in engaging
contact with said associated web for providing a distal and a

ses» Proximal tension zone in said engaged web between an associated
30°*  web roll means and said laminating nip means for maintaining the
tension in said proximal tension zone at a substantially con-
stant, preselected value substantially independent of changes
in the rate of operation of said associated web roll means;
h) said proximal tension zone being positioned
adjacent said laminating nip and said distal tension zone being
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positioned adjacent said proximal tension zone.

2. Apparatus according to claim 1, characterized by
proximal web tension monitoring means for monitoring the ten-
sion in said proximal tension zone and for providing a proximal
tension zone monitoring signal in response thereto.

3. Apparatus according to clal&ZZ, characterized in that
said tension segregating means comprises at least two tension
segregating rolls.

{,2or
4. Apparatus according to claim,3, characterized by

10 segregating roll speed control means for controlling the speed
of said tension segregating rolls based on said proximal tension
zone monitoring signal for maintaining said preselected tension
value in said proximal tension zone.
| 5. Apparatus according to claim 4, characterized in that
said tension roll speed control means comprises:
signal processing means for comparing said proximal
¢ tension zone monitor signal to a preselected tension value
and for providing speed control commands in response to said com-
parison;  and
ﬂéb: tension roll motor means for driving said tension
¢ +'v segregating rolls at an adjustable speed and for receiving
said speed control commands from said signal processing means
for adjusting the speed of said tension segregating rolls for
s+ maintaining said preselected tension value in said proximal
*.*,.' tension zone. any one of the ‘p,”e:ceo{t;»g clams
6. Apparatus according tojelaim—, characterized by
distal tension zone tension control means for maintaining the

tension in said distal tension zone at a relatively constant

fd, ... preset value.
'3 «3d 7. Apparatus according to claim 6, characterized in that
‘ ‘ said distal tension zone tension control means includes dancer
means, said dancer means being set at a preselected pressure
and being pivotally deflectable for maintaining said associated
web in said distal tension zone at a constant tension value
associated with said preselected dancer pressure, and dancer
displacement signal generating means for generating a distal
Oﬁ‘ P‘A(/
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tension zone control signal based on the relative pivotal
deflection of said dancer means, and in that signal processing
means is provided for receiving and processing said distal
tension zone control signal and generating command signals

in response thereto, said command signals being received by
said associated web speed control means for continuously
adjusting the speed of said web associated roll means for main-
taining the amount of deflection of said dancer means within
predetermined limits whereby the tension in said distal tension
zone is maintained at said preselected value. , -

8. Apparatus accoczf"\ imge toq e Pfec,e gggyaazqéerized in that
said tension in said distal tension zone is greater than said
tension in said proximal tension zone.

9. An apparatus for laminating plastics £film material to
a paper material to form a laminating composite, the film
material and paper material each passing through the apparatus
in a continuous longitudinally extending web having an upstream
portion entering the apparatus and a downstream portion exiting
the apparatus; the film material normally being extensibly
deformable such that the longitudinal distance between any two
reference points on the film web may vary during lamination;
said apparatus being characterized by

a) paper supply unwind roll means for providing a
continuous web of paper to be laminated;

b) film supply unwind roll means for providing a
continuous web of film to be laminated;

c) paper supply speed control means for controlling
the rate at which paper is supplied from said paper unwind roll
means;

d) film supply speed control means for controlling
the rate at which film is supplied from said film unwind means;

e) laminating nip means for drawingly engaging said
film web and said paper web in parallel touching contact
whereby each said web is moved at the same web speed, and
for bondingly compressing said film web to said paper web to
form a laminated composite web;
£) film web stretch control means positioned between
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said laminating nip means and said film supply unwind roll
means for frictionally engaging said film web and for varying
the web velocity of the portion of the film web passing
therethrough relative to the velocity of the laminating nip
for selectively stretching or shrinking the film web portion
passing between the film web stretch control means and the
laminating nip during continuous movement of the film web
through the laminating nip means;

g)
between said paper supply unwind roll means and said laminating

paper web tension segregating means positioned

nip means in frictionally engaging contact with said paper web
for providing a first paper tension zone immediately upstream
therefrom and a second paper tension zone between said paper
web tension segregating means and said laminating nip means
for maintaining the tension in said second paper tension zone
at a substantially constant, preselected value;

h)
laminated composite;

composite takeup roll means for collecting said
i) composite takeup speed control means for con-
trolling the rate at which composite is collected on said
composite takeup roll means;

3)
said composite wek for providing a first composite tension zone

web tension segregating means associated with

immediately downstream from said composite web tension segre-
gating means and a second composite tension zone between said
composite web tension segregating means and said laminating

nip means for maintaining the tension in said second composite
tension zone at a substantially constant, preselected value.

10.
form to plastics £ilm sheet material in

A method of laminating paper sheet material in roll
roll form by use of an
adhesive material, characterized by the steps of:
mounting a roll of the paper sheet material on a first
feed roll;

mounting a roll of the film sheet material on a
second feed roll;
simultaneously, continuously unwinding the roll of

paper sheet material and the roll of film sheet material to



10

e : -35-

provide a length of paper sheet material and a length of film
sheet material;

simultaneously continuously advancing the length
of paper sheet material and the length of film sheet material to
a laminating station comprising a main roll and a compression
roll defining a nip area therebetween and an adhesive applying
apparatus located adjacent the nip area for laminating the
film sheet material to the paper sheet material;

continuously applying adhesive mat<rial between the
paper sheet material and the film material in the nip area;

applying pressure to the paper sheet material and
the film sheet material and the adhesive material during
passage through the nip area to form a fixed lamination;

passing the length of paper sheet material through
adjustable speed, tension segregating rolls located between
the lamination station and the first feed roll and variably
adjusting the speed of the tension segregating rolls to main-
tain the tension in the length of paper between the tension
segregating rolls and the laminating station at a predetermined
value;

monitoring the tension in the length of paper between
the tension segregating rolls and the laminating station and
generating a first control signal representative of that tension;
and

adjusting che speed of the tension segregating rolls
in accordance with the first control signal, so as to maintain
the tension in the length of paper between the tension segre-
gating rolls and the laminating station within a predetermined
tolerance.

Lot Waskalal

FEB+—26th Fcb;.u&l‘y, +5-8
PHILLIPS ORMONDE & FITZPATRICK
Attorneys for:
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11.
to a

An apparatus for laminating plastics film material
to

substantially as herein described with reference to

laminated composite

the

paper material form a
accompanying drawings.
12.

form

A method of laminating paper sheet material in roll
to film roll
substantially as herein described with reference to the

plastics sheet material in form

accompanying drawings.

DATED: 16 May, 1990

PHILLIPS ORMONDE & FITZPATRICK
Attorneys for:

ADOLPH COORS COMPANY

S ®
L 2 @
SN @ 90 C’:}l! LA eET “ ;’7“?
ca Y AN ey VHER ot 5T UL BR
B d g f”” A e 8o
v

-36-



s L) L
e & & -
- o = -
- eoa
» -
coe & -

L8/2L1 69




&F" ‘

R

50—

3

ruy S

»—0

68—

FIG.2

26




115
TACH _+ r— ~— PAPERBOARD (16)

(142) i e 145 189,32 (30) AL (12)
CONTROL > "S"WRAP
cReuIRY [ V) | 1iag o ROLLS (25) —~—
=—~ 134__162
PAPERBOAR
TACH | o CORRECTION L~ muFCHANICAL S _ 4]
(81) MOTOR —_
(80) DIFFERENTIAL —_—
[ | (71) o |~ —
v 1 151 R
CORRECTION [ —————— ———"] \\
MOTOR CONTROL | f ANALOG TO DIGITAL CONVERTER| |
CIRCUITRY (82) | (201 Y v { \ ml;l ROLL
l \
?/ oorrenmty I eLectronic PrOCESSING UNIT- } COMPRESSION \
COMMAND || MAGING & AVERAGING (202) | RoW (28) ® 3
______ _l : v FIG.3.
1 Y ¥ | ~—100 \
| ELECTRONIC INTERFACE/MICRO- . — \
| PROCESSOR & DlGI)TAL ANALOG | \
—6—8| CIRCUITRY (205 DC MAIN DRIVE
: DIGITAL CORRECTION ,,, # : uoml;oa;( CEAR
___; COMMAND TO MOTOR ———ZONE—1 TENSION DIGITAL SIGNAL | (50.52)
r DIGITAL CORRECTION gg ———ZONE-2 TENSION DiGITAL SIGNAL
| COMMAND TO MOTOR ' : )
| - |
COMPUTER (208) o TAPE INLET (212) |
{ DISECAY CONTROL ALGORYTHM & LOGIC || e OMETER ’2'91")‘
] | DATA STORAGE & STATISTICAL}_ KEYBOARD INPUT I
|l_ (216) EVALUATION (214) ] ;
- _-— = -




(25)
COMPOSITE (22)

(30)

AWM (12) ~

262 232 16

[ TacH MOTOR
| 242 241L 29
CONTROL l c 9 215
CIRCUITRY
(307) ° @
CORRECTIO
MOTOR MECHANICAL —_—
(81) DIFFERENTIAL

3t

—_—— ) 27
SONO

CORRECTION  |[———————y————— = 223;0 S
MOTOR CONTROL || [ ANALOG TO DIGITAL CONVERTER ~
CIRCUTRY (85) || e , ° NN oL
1 | T3 | )
IGNA
q*/ggRnggnéNl ELECTRONIC PROCESSING UNIT-| | COMPRESSION 22 \

COMMAND —J IMAGING & AVERAGING (302) | ;|  ROLL (28) (\)
m— i ; | ~—100 Y F'G.4
| ELECTRONIC INTERFACE/MICRO— e ——— \

l PROCESSOR & DIGITAL ANALOG \
'0—6—9{ CIRCUITRY (306) l DC MAIN DRIVE
{ DIGITAL CORRECTION : MO ok A
___j COMMAND TO MOTOR241 ZONE-1 TENSION DIGITAL SIGNAL | (50.52)
r DIGITAL CORRECTION g3 | ZONE—2 TENSION DIGITAL SIGNAL
1 COMMAND TO MOTOR { } (
|
COMPUTER (308 e—— TAPE INPUT (312)
{ D,S"‘,B,LY e CONTROL ALGéRYT%—lM & LOGIC — : TRACHOMETER MAIN
(316) DATA STORAGE & GTATISTICAL | KEYBOARD INPUT l DRIVE MOTOR  (51)
| EVALUATION AR (314)
e =  L————__J J I
B 2




