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ABSTRACT

The present invention relates to a feed roll system used in conjunction with a
master processing apparatus (10) having a frame (12) and a master processing
5 assembly (30). The invention further relates to a feed roll set and a method for

mounting a pair of feed systems to a feed roll mounting system.
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MASTER PROCESSING APPARATUS

[0001] This application claims priority to provisional patent application
number 60/248,217 filed November 15, 2000, which application is hereby
incorporated by reference in its entirety into the present application for all material

disclosed therein.

Field of the Invention
[0002) The present invention relates to various apparatus and methods used
in relation to a master processing apparatus for performing a master processing

operation on a selected substrate.

Background of the Invention

[0003) Master processing apparatuses, such as laminating apparatuses and
adhesive transfer apparatuses, are well-known in the art. These apparatuses
typically include a frame to which a pair of feed rolls are mounted (either
individually or in cartridge). A master processing assembly is provided in the frame
and the stock materials on the feed roll are unwound and fed into the processing
assembly. A power-operated or hand-operated actuator may be included in the
master processing apparatus to actuate the processing assembly. A master (such as a
photograph, printout, business card or any other selected substrate or document) to
be processed is fed into the processing assembly and the processing assembly causes
adhesive from one or both the stock materials to bond to the master.

[0004] In laminating operations, both stock materials are laminating films
coated with pressure-sensitive or heat-sensitive adhesive and these films are both
adhered to the opposing sides of the master. In adhesive transfer operations, one of
the stock materials is a release liner on which a layer of adhesive is coated and the
other is an aggressive or non-aggressive mask. During the operation, the adhesive
on the release liner is transferred to one side of the master and, if the mask substrate
is aggressive (i.e. has an affinity for adhesive bonding), then any excess adhesive
will transfer to the mask substrate, which is then peeled off to expose the master on
the release liner and remove the excess adhesive. For further details on these

operations, reference may be made to U.S. Patent No. 5,580,417 and 5,584,962.

la
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[0005] In any master processing apparatus, the feed rolls of stock material
must periodically be replaced. The above-mcntiongd ‘962 patent discloses an
advantageous arrangement that facilitates loading the lead ends of the stock
materials in between the nip rollers of a master processing assembly. In the ‘962
patent, the upper portion of the frame pivots relative to the bottom portion between
open and closed positions.  An upper nip roller is rotatably mounted on the upper
frame portion and a lower nip roller is rotatably mounted on the lower frame portion.
As a result, pivoting the upper frame portion to its open position separates the nip
rollers to facilitate placement of the stock material lead ends between the nip rollers.
Upon moving the upper frame portion to its closed position, the nip rollers will be

engaged together in pressure applying relation.

[0006] It is advantageous, however, that the nip rollers be accurately aligned '
with one another when they are engaged in pressure applying relation. If the rollers
are not properly aligned (by being, for example, parallel, but spaced too far apart, or
by being skewed out Gf parallel elignment with one another), they cannot apply
equal, uniform pressure to all portions of the sheets of stock material therebetween
and the resulting final product may be of inferior or unacceptable quality. In the
construction of the ‘962 patent, if wear occurs at the pivotal connection between the
upper and lower frame portions, then the frame portions may unintentionally shift
relative to one another due to the loose play in the pivotal connection. As a result,
the nip rollers may not be brought into proper pressure applying relation when
brought together during movement of the upper frame portion into the closed
position thereof.

[0007]) To obviate the above-described problem, one aspect of the present

invention provides a master processing apparatus for use with a pair of removable

feed rolls, each carrying a supply of stock material to be unwound and at least one of
the stock materials having a layer of adhesive provided thereon. The apparatus
includes a frame having a first frame portion and a second frame portion movably
connected for movement relative to one another between open and closed positions.
A pair of cooperating pressure applying structures are mounted within the frame, the
cooperating structures being constructed and arranged to be positioned adjacent one

5.
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another in a cooperating pressure applying relationship wherein, when the master
with the first and second stock materials on opposing sides thereof and the adhesive
contacting the master is positioned between the cooperating  structures, the
cooperating structures apply pressure to the master and stock materials as' they pass
therebetween so as to affect adhesive bonding between the master and the stock
materials. One of the pair of cooperating pressure applying structures is mounted on
the first frame portion and the other of the pair of cooperating pressure applying
structures is mounted on the second frame portion such that (a) movement of the
frame portions into their open positions moves the pressure applying structures apart
from one another into an open access position to facilitate positioning of the stock
materials therebetween and (b) movement of the frame portions into their closed
positions moves the pressure applying structures into engagement with one another
and into pressure applying engagement with the portion of the stock materials
positioned therebetween. The apparatus further includes guiding structure providing
a guiding surface constructed and arranged to guide the movement of the pressure
applying structures into their engaged positions.

[0008] It is also known in the art to provide a cutting apparatus on a master
processing apparatus at the discharge opening to sever the processed master from the
continuous supply of stock material. For example, International Application PCT
US98/23237 and the counterpart U.S. Patent No. 6,244,322 discloses a master
processing apparatus wherein the cutting apparatus has a cutting blade that is moved
transversely to cut through the processed stock materials. In the disclosed
arrangement, the blade is always positioned so that transverse movement thereof
will cut through the materials on the apparatus’ exit tray or other substrate
supporting surface. Specifically, the blade extends into a groove to ensure that
lateral movement thereof cuts through the materials on that surface. This
arrangement presents a risk of accidentally cutting through the master by moving the
blade by bumping into or otherwise accidentally contacting the blade carrier and
pushing the blade edge into contact with the master. Likewise, the user could
accidentally cut the processed stock materials at the wrong point. In either of these
situations, the operation must be performed over again.

6-
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[0009] To solve the problem described above, another‘aspect of the present
invention provides a master processing apparatus for use with a pair of removable
feed rolls, the removable feed rolls each carrying a supply of stock material to be
upwound and at least one of the stock materials having a layer of adhesive provided
thereon. The apparatus includes a frame constructed and arranged to removably
mount the feed rolls. The frame is constructed and arranged such that, when the
feed rolls are removably mounted thereto, a master can be inserted into the master
processing assembly together with the stock materials unwound from their
respective feed rolls and disposed on opposing sides of the master. The master
processing assembly is constructed and arranged to perform a master processing

~ Operation wherein the processing assembly causes adhesive bonding between the

master and the stock materials fed into the feed side thereof and subsequently
discharges the processed master and stock materials outwardly from a discharge side
thereof. The frame provides a substrate supporting surface positioned on the
discharge side of the processing assembly. The substrate processing surface is
configured to receive and support the processed master and stock materials
discharged from the processing assémbly in a substantially flat relation. A cutting
assembly is disposed on the discharge side of the master processing assembly. The
cutting assembly includes a guide member extending transversely with respect to the
frame and a blade mounted on the guide member for guided transverse cutting
movement therealong. The guide member is movably mounted to the frame for
selective manual movement between (a) an inoperative position wherein the blade is
positioned in spaced relation above the substrate supporting surface to prevent the
blade from cutting through the processed master and stock materials and (b) an
operative position wherein the blade is positioned such that a portion thereof extends
downwardly below the substrate supporting surface so that the downward extent of
the blade portion enables the blade to cut through an entire thickness of the’
processed master and stock materials during the transverse cutting movement.
[00010) Because at least one of the stock materials on the feed rolls is coated
with an adhesive, it is advantageous that the unwound portions of the sheets of stock

material not be exposed to dust or debris. Generally, the unwound portions of the
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stock materials extend between the associated feed roll and the master processing
assembly. The stock material sheets are oriented such that the adhesive-coated side
generally faces the feed opening of the apparatus. Thus, it is particularly
advantageous to prevent debris from entering the feed opening of the apparatus
when the master processing apparatus is not in use to prevent or reduce the chance
of exposure of each adhesive layer to debris and foreign matter. In the event that
debris or other foreign matter becomes adhered on the adhesive layer, it can reduce
the effectiveness of the adhesive’s bonding and, if the stock material is a transparent
laminating film, can degrade the resulting product's appearance.

[00011] To solve this problem, another aspect of the present invention

provides a master processing apparatus for use with a pair of removable feed rolls,
_each removable feed roll carrying a supply of stock material to be unwound and at

least one of the stock materials having a layer of adhesive provided thereon. The
apparatus includes a frame constructed and arranged.to removably mount the feed

" rolls. The frame has an opening at a feed side thereof. A master processing

assembly is mounted in the frame. The frame is constructed and arranged such that,
when the feed rolls are removably mounted thereto, a master can be inserted through
the opening on the feed side of the frame and into the master processing assembly
together with the stock materials unwound from their respective feed rolls and
disposed on opposing sides of the master. The master processing assembly is
constructed and arranged fo perform a master processing operation wherein the
processing assembly causes adhesive bonding between the master and stock
materials being fed in a feed side thereof and subsequently discharges the processed
master and stock materials outwardly from a discharge side thereof. A feed tray
having a substrate supporting surface is movably mounted to the frame on the feed
side of the master processing assembly for selective movement between (2) an
operative position wherein the tray extends outwardly from the master processing
assembly with the substrate supporting surface thereof positioned to support the
master in substantially flat relation during feeding of the master into the master
processing assembly and (b) an inoperative position wherein the tray is positioned in
covering relation to the opening of the frame to inhibit ingress of undesired objects
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into the master processing assembly via the opening.

[00012} Now turning to another aspect of the invention, in conventional
apparatuses, the operator initially pushes the master through the feed opening in the
apparatus and into engagement with the nip rollers. The master is supported on a
feed tray from the feed opening to the nip rollers. Once the master is engaged with
the nip rollers, the driving rotational movement of the nip rollers pulls the
unlaminated portion of the master through the nip rollers and pushes the laminated
portion toward the discharge opening. The portion of the master that is being
laminated should be flat and wrinkle free. It is known to provide a wiper on the feed
side of the nip rollers to smooth and tension the master as it is being pulled between
the nip rollers. This smoothing action assures a wrinkle-free final laminated
product. An example ofé wiper for tensioning the master is shown in commonl&
assigned U.S. Patent No. 5,788,806 to Bradshaw et. al. The wiper is mounted on the
feed tray of the apparatus and is manually operable by manipulating a spring biased
arm that extends out of the feed opening of the ‘806 apparatus. It is desirable to

-engage and smooth the master as close to the nip rollers as possible. It is also

desirable to mount the feed rolls in a cartridge that can be easily installed in and
removed from the apparatus yet have the feed rolls as close to the nip rollers as
possible to minimize the length of the unwound portion of the stock materials
between feed rolls and the nip rollers, However, positioning both the feed rolls and
the wiper close to the nip rollers, as shown in the ‘806 patent, has heretofore has
required the cartridge and apparatus to be designed such that the cartridge is moved
forwardly over the feed tray for mounting to the rear side of the apparatus..

[00013} To obviate the need for such a construction, another aspect of the
present invention provides a removable cartridge to be used in conjunction with a
master processing apparatus for processing a master, the apparatus including a frame
and a master processing assembly constructed and arranged to perform a master
processing operation wherein the processing assembly causes adhesive bonding
between substrates fed therein. The cartridge includes a cartridge body structure
constructed and arranged to be removably mounted to the apparatus frame. The first
and second feed rolls each carry a supply of first and second stock materials and are

-9-
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mounted to the cartridge body structure to enable the stock materials to be unwound
from their respective feed rolls. At least one of the stock materials has a layer of
adhesive disposed thereon. The cartridge body structure and the first and second
feed rolls are constructed and arranged such that, when the cartridge body structure
is removably mounted to the apparatus frame, the master can be inserted into the
master processing assembly of the apparatus with the first and second stock
materials being unwound from their respective feed rolls and disposed on opposing
sides of the master, thereby enabling the actuator to be operated to cause the
processing assembly to perform the aforesaid master processing operation. During
the master processing operation, the master processing assembly causes adhesive
bonding between the first and second stock materials and the master fed therein and
then' subsequently discharges the processed master and stock materials. The
cartridge has a substrate supporting member extending between the sidewalls thereof
that provides a substrate supporting surface. The substrate supporting member is
positioned with respect to the cartridge body structure such that, when the cartridge
body structure is removably mounted to the apparatus frame, the substrate
supporting surface thereof is positioned on the feed side of the master processing
assembly. - The substrate supporting surface is configured to support the master in.
substantially flat relation during feeding of the master into the master processing
assembly., The cartridge includes a master engaging structure extending generally
transversely across the substrate supporting surface. The master substrate engaging
structure has a master engaging surfice that engages the master while supported on
the substrate supporting surface so as to apply frictional resistance to advancement
of the master in a feeding direction to thereby tension the master. This arrangement
allows the apparatus to use a removable cartridge architecture of the vertically
inserted type and allows the master engaging structure to be positioned close to the
processing assembly to thereby minimize the length of the master left untensioned
after the trailing edge of the master passes the engaging structure.  Alternatively,
this aspect of the invention could be applied to hoﬁzoﬁtally inserted cartridges.
[00014] With respect to another aspect of the invention, typically each feed

roll is comprised of the tubular core and a supply of stock material wound around
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the core. Each feed roll is rotatably mounted within the frame by a pair of end caps
mounted at each end of the core. Typically a core is constructed of cardboard or
similar material. Prior constructions use glue to mount the end caps to the core.
Glue is applied, for example, to the interior at each end of the core, an end cap is
inserted in each end of the core, and the glue is allowed to dry. There are many
problems with this construction and method of construction. First, glue is difficult
to apply to the interior ends on a tube, particularly in an automated process. Glue is
also messy and time-consuming because the manufacturing process must be paused
to allow time for the glue to dry. It would be advantageous to provide a method of
mounting an end cap to a tubular core that is fast, reliable, economical and that does
not involve the use of a glue, »
[00015] Accordiﬁgly, another aspect of the present invention providés a feed
roll configured to be mounted into a frame of a master processing apparatus in
which a master processing operation is performed, the feed roll including a tubular
core carrying a supply of a stock material wound thereon and a pair of end caps.
Each end cap has a tubular core securing portion and a mounting portion connected
to the core securing portion. The mounting portion of each end cap is constructed
and arranged to allow the core and the stock material to be rotatably mounted to the
apparatus frame in an operative position to enable the stock material to be unwound
for the master processing operation. The core securing portions are inserted in
opposing ends of the core and a pair of expansion members are inserted into the core
securing portion of each end cap to radially expand the core securing portions of the
end caps into a force fit rélation with the interior surface of the core to secure the
end caps to the core.

[00016) The end caps are used to totatably mount each end of a feed roll
within a frame. The free end of the strip of stock material on each roll is then
threaded through the nip rollers. An unwound portion of each strip of stock matérial
extends generally from the associated feed roll to the nip rollets. The driving action
of the nip rollers during a master processing operation pulls the strips of stock
material therebetween, thereby causing cach feed roll to rotate in a sheet-unwinding

direction. It is not desirable for the feed rolls to rotate at a rate faster than is required
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by the rotation of the nip rollers because this may cause wrinkling of the stock
materials on the master or may cause the adhesive-coated side of one or both
unwound portions of stock material to adhere to themselves. Prior art feed rolls
have been of the “freewheeling" type which provide no significant resistance to the
rotational movement of each feed roll in an unwinding direction. There is a need for
a feed roll mounting structure that provides sufficient resistance to the rotational
movement of each feed roll in an unwinding direction to prevent each feed roll from
rotating at a rate faster than is required to feed the nip rollers. To meet this need, the
present invention provides a feed roll assembly to be used in conjunction with an
apparatus for performing a master processing operation, the apparatus including a
frame and a master processing assembly constructed and arranged to perform a
master Iprocessing operation wherein the processing assembly causes adhesive

bonding between adhesive carrying substrates fed therein. The feed roll assembly

- includes a feed roll having a core about which a supply of stock material is wound

and a generally radially extending annular flange fixedly mounted at an opposing
end of the core. The feed roll assembly further includes feed roll mounting structure
constructed and arranged to removably mount the feed roll to the frame of the
apparatus. The feed roll mounting structure, provides a pre-tension brake which
provides a pair of brake surfaces frictionally engaging opposing sides of the flange
such that, when the feed roll mountiﬁg structure is removably mounted on the
apparatus frame and the stock material is being unwound from the core, the core
with the flange fixed thereon rotates relative to the feed roll mounting structure so
that braking friction is created between the core and the braking surfaces of the pre-
tensioning brake,

[00017) When one or stock materials is coated with an adhesive, the force
required to unwind the stock materials varies, depending on the radius of the roll.
Generally, the larger the radius of the roll, the more force is required to unwind the
stock materials. This change in the amount of force required to unwind the stock
materials is disadvantageous. Generally it is better to provide the apparatus with a
more consistent feel to make operation of the apparatus easier for the operator.

Accordingly, the present invention also provides a master processing apparatus for
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use with a pair of removable feed rolls, the removable feed rolls each carrying a
supply of stock material to be unwound, at least one of the stock materials having a
layer of adhesive provided thereon. The apparatus includes a frame having an
opening at a feed side thereof; a pair of feed roll mounting structures constructed and
arranged to removably rotatably mount the pair of feed rolls in the frame for
unwinding rotational movement of the feed rolls with respect to the frame and a
master processing assembly. The frame is constructed and arranged such that, when
the feed rolls are removably mounted thereto, a master can be inserted through the
opening in the feed side of the frame and into the master processing assembly
together with the stock materials unwound from their respective feed rolls and
disposed on opposition sides of the master. The master processing assembly is
constructed and arranged to perform a master processing operation wherein the
processing assembly causes adhesive bonding between the master and stock
materials being fed in a feed side thereof and subsequently discharges the processed
master and stock materials outwardly from a discharge side thereof. Each feed roll
mounting structure is constructed and arranged to apply braking tension to the
associated feed roll such that the braking tension progressively decreases as the
stock material carried on the associated feed roll is unwound.

[00018] Other aspects, features and advantages of the present invention will
become apparent from the following detailed description, the accompanying
drawings, and the appended claims.

[00018A] Throughout the description and claims of this specification, the word
“comprise” and variations of the word, such as “comprising” and “comprises”, is not
intended to exclude other additives, components, integers or steps.

[00018B] The discussion of documents, acts, materials, devices, articles and the
like is included in this specification solely for the purpose of providing a context for
the present invention. It is not suggested or represented that any or all of these
matters formed part of the prior art base or were common general knowledge in the
field relevant to the present invention as it existed before the priority date of each

claim of this application.
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Brief Description of the Drawings

[00019] FIG. 1 is a perspective view of a feed side of a master processing
apparatus constructed according to the principles of the present invention;

[00020] FIG. 2 is a perspective view of a discharge side of the master
processing apparatus;

[00021] FIG. 3 is a cross-sectional view as taken along line 3-3 in FIG. 1;
{00022] FIG. 4 is a cross-sectional view similar to FIG. 3 except showing a
second frame portion thereof in an open position and a blade guide member thereof
in an inoperative position;

[00023] FIG. 5 is a perspective view similar to FIG. 1 except showing a feed
tray thereof in its inoperative position;

[00024] FIG. 6 is a perspective view of the feed side of a removable cartridge
constructed according to the principles of the present invention;

[00025] FIG. 7 s a perspective view of a discharge side of the cartridge;
[00026] FIG. 8 is an exploded view of the cartridge generally from its feed
side;

[00027) FIG. 9 is an exploded view of the cartridge generally from its
discharge side;

[00028) FIG. 10 is a close-up perspective view of a feed roll end cap mounted
to the cartridge and isolated from its respective feed roll;

[00029) FIG. 11 is a close-up perspective view of the feed roll end cap of
FIG. 10, but taken from another angle;

[00030] FIG. 12 is a perspective view of an alternative embodiment of a feed
roll end cap;

[00031) FIG. 13 is an end view of the end cap of FIG. 12;
[00032] FIG. 14 is a cross-sectional view taken along the line 14-14 in FIG.
13; )

[00033) FIG. 15 is a perspective view of another embodiment of a feed roll
end cap;

{00034 FIG. 16 is a perspective view of another embodiment bf a holding
member; and _

11
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[00035] FIG. 17 is a cross-sectional view of a portion of the holding member
taken through the line 17-17 of FIG, 16;

[00036] FIG. 18 is a cross-sectional view similar to FIG. 17 except showing a

cross-sectional view of a portion of an end cap mounted in the holding member; and
[00037] FIG. 19 shows another embodiment of a cartridge.

12
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Detailed Description of the Invention

[00038] An example of a master processing apparatus, generally designated

10, constructed according to the principles of the present invention is shown in
FIGS. 1-6. As explained below, the master processing apparatus 10 is constructed
for use with a pair of removable feed rolls, each of which carries a supply of stock
material that is wound around a central core. The stock materials can be, for
example, a pair of transparent laminating films that are applied to opposing sides of
a document, photograph or other master to be protected. In certain aspects of the
invention, the stock materials may be designed for adhesive transfer with one of the
stock materials being a release liner coated with a pressure-sensitive adhesive and
the other stock material being an adhesive mask substrate (see United States Patent

Nos. 5,580,417 and 5,584,962 and U.S. Appln. of Ensign, Jr., Ser. No. 09/564,587,

filed May 5, 2000).

[00039) Other variations of master processing operations may be performed
with the apparatus 10. For example, the stock materials may include a magnetized
substrate and an aggressive or non-aggressive adhesive mask (see U.S. Appln. of
Neuburger, Ser. No. 09/827,943, filed April 9, 2001, and International Application
PCT US01/12382). All the patents and patent applications mentioned hereinabove
are hereby incorporated in their entirety into the present application by reference,
Regardless of the specific type of application, the apparatus 10 is operable to unwind
the supply of stock material on each roll and apply the stock materials to respective
sides of the master. At least one of the stock materials has a layer of adhesive
thereon which adheres the stock materials to one another and to the master
therebetween.

{00040} The structure of the example master processing apparatus 10 can be
best understood from FIGS. 1-4. The master processing apparatus. 10 includes a
frame 12 that has a feed opening 14 (see FIG. 1, for example) and an exit or
discharge opening 16 (see FIG. 2, for example). The internal structure of the master
processing apparatus 10 can be understood from the cross sections of FIGS. 2 and 3.
The master processing apparatus 10 is constructed and arranged to removably mount

the feed rolls 18, 20 (see FIG. 3, for example). Each roll 18, 20 hés a supply of a

13
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wound stock material or substrate 21, 23, respectively. To better appreciate the
discussion of the structure of the apparatus 10, its operation will be briefly
considered first, with particular reference to FIG. 3.

[00041) Generally, a master 22 (shown in dashed lines and with exaggerated
thickness in FIG. 3) is inserted into the feed opening 14, and then the master 22,
along with wawound portions 24, 26 of the stock materials 21, 23 from the upper and
lower rolls 18, 20, respectively, are passed through a master processing assembly 30.
The master processing assembly 30 includes a pair of cooperating pressure applying
structures in the form of first and second nip rollers 32, 34, respectively.

[00042) The nip rollers 32, 34 are rotatably mounted within the frame 12. An
optional actuator, which may be in the form of a crank handle 36 as shown, is
operatively oonnecfed with the nip rollers 32, 34." Alternatively, the actuator zﬁay be
power-driven by a motor (such as an electric motor, for example). The master 22 is
inserted into the master processing assembly 30 together with the stock materials 21,
23 unwound from their respective feed rolls 18, 20 and disposed on opposing sides
of the master 22. At least one of the stock materials may be covered with a layer of
a pressure-sensitive adhesive. As the master 22 and the two layers of unwound
stock material 21, 23 pass between the nip rollers 32, 34, the nip rollers perform a
master processing operation,

[00043]) The nip rollers 32, 34 apply pressure to the stock materials (and to the
master 22 when it is between the nip rollers 32, 34) during the master processing
operation, which causes adhesive bonding of each adhesive layer provided by the
stock materials which bonds the master 22 and the stock materials 24, 26 to form a
final product 38 of the master 22 and stock materials 24,26. The final product 38 is
discharged out the discharge opening 16 by the driving action of the nip rollers 32,
34. The product 38 is supported at the discharge opening 16 by a substrate
supporting surface 40. The substrate sﬁpporting surface 40 is configured to receive
and support the processed master and stock materials discharged from the processing
assembly in a substantially flat condition.

[00044) The details of the structure of the master processing apparatus 10 can
be best appreciated from the cross sectional views of FIGS. 3 and 4. The feed rolls

14
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18,20 are mounted in a cartridge 46 that‘ is removably mounted in the frame 12. The
details of the construction of the removable cartridge 46 are considered below. A
feed tray 44 having a substrate supporting slirface 48 is movably mounted to the
frame 12 on the feed side of the master processing assembly 30. Preferably the tray
44 and the frame 12 are molded plastic structures, although any suitable construction
can be used.

[00045) Generally, the tray 44 is mounted on the frame 12 for selective
movement between (a) an operative position (see FIG. 3, for example) and (b) an
inoperative position (see FIG. 5). When the tray 44 is in its operative position, it
extends outwardly from the master processing assembly 30 and the.substrate
supporting surface 48 on the tray 44 is positioned to support a master 22 in a
subétantially flat condition as the master 22 is being fed into '1he master processing
assembly 30. When the tray 44 is in its inoperative position, it is positioned in
covering relation to the feed opening 14 of the frame 12 to inhibit ingress of
undesired objects into the master processing assembly 30 via the feed opening 14.

[00046] It is particularly advantageous to cover the feed opening 14 because

the adhesive-carrying side of each stock material faces generally toward the feed

* opening 14. Debris entering the feed opening 14 could stick to the adhesive and

ultimately become bonded between the processed layers of stock material or
between a processed layer of stock material and the master 22, which would detract
from the appearance of the final product 38. The movable mounting of the tray 44
into the storage position is also advantageous because it allows the apparatus 10 to
be stored (in a package for shipping prior to sale or at a worksite after sale, for
example) in less space. Specifically, moving the tray 44 into its inoperative position
reduces the "footprint" of the apparatus 10.

[00047] The details of the mounting of the tray 44 can be appreciated from
FIG. 3. The feed tray 44 has a pair of pins 50 (only one of which is visible in FIG.

3) extending outwardly from opposite sides thereof. The frame 12 defines an

opposing pair of walls 52, each wall 52 of the pair being disposed on a respective
side of the opening 14. (Because these opposing walls are preferably of mirror
image comstruction, with the exception of an opening for accommodating an
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actuator, and because only one wall is visible in the cross-sectional views of FIGS. 3
and 4, both walls will be referred to by the same reference number, 52). A tray
guide track 54 is formed on each wall 52 so that there is a guide track on each side

of the opening 14. Each pin 50 is movably disposed in a respective tray guide track
54.

[00048] When the tray 44 is in its inoperative position (FIG. 5) in covering

relation to the opening 14, each pin 50 is proximate the bottom of the associated
guide track 54 and the tray 44 is held in a generally upright position in covering
relation to the opening 14 by several wall surfaces on the frame 12, including, for
example, generally vertical wall surfaces 60 and 62 (see FIG. 3). Specifically, th
surfaces 60, 62 prevent the tray 44 from pwotmg relative to the frame 10. To move
the tray 44 from its i Inoperative position to its operative position, the tray 44 is first
moved generally upwardly with the pins 50 riding along their associated tracks 54
until each pin 50 is proximate the top of its associated guide track 54. The tray 44 is
then pivoted outwardly and downwardly until it is in its operative position (FIG. 3,
for example). The tray 44 is prevented from pivoting beyond its operative position
by engagement between stop surfaces 64, 66 on the tray and frame 12, respectively,
and by a tray support surface 63 provided by the frame 12,

[00049] It can be appreciated from FIG, 3 that, when the tray 44 is in its
operative position, the substrate support surfaces 40, 48 are generally coplanar
(along with a substrate support surface 68 provided by a portion of the cartridge 46
considered below) and cooperate o define a support path that slopes slightly
downwardly relative to horizontal in a direction from the feed opening 14 to the
discharge opening 16. This construction facilitates insertion of a master into the
opening 14 and its subsequent passage into and through the master processmg
assembly 30.

[00050] A cutting assembly 70 (best seen in the cross sections of FIGS. 3 and
4 and in FIG. 2) is disposed on the discharge side 16 of the master processing
assembly 30 and is operable to sever a final product 38 containing a master 22 from
the continuous strips of stock material. The cutting assembly 70 includes a blade
assembly 72 and a guide member 74, The guide member 74 is movably mounted
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between opposing walls 76, 78 of the frame structure 12 and extends transversely
across the discharge opening 16 generally above the substrate support surface 40,
The blade assembly 72 includes a blade carriage 80 and a pointed, double sided
blade 82. The blade 82 of the blade assembly 72 is mounted on the guide member
74 for guided transverse cutting movement therealong. Specifically, the blade 82 is

- mounted to the blade carriage 80 and the blade carriage is slidably mounted on the

guide member 74,

[00051] The guide member 74 is movably mounted to the frame 12 for

selective manual movement between (a) an inoperative position (see FIG. 4, for

example) in which the blade 82 is spaced above the substrate supporting surface 40

to prevent the blade from cutting through the processed master 22 and stock

materials 21, 23 in the event of accidental lateral movement thereof and (b) an
operative position (see FIG. 3, for example) in which a portion of the blade 82
extends downwardly below the substrate supporting surface 40 (and into a laterally
extending blade receiving slot 84 formed in the surface 40 of the frame 12) so that
the downward extent of the blade portion 82 of the blade assembly 72 enables the
blade 82 to cut through an entire thickness of the processed master and stock
materials 38 during transverse cutting movement of the blade assembly 72 with
respect to the guide member 74.

[00052) The guide member 74 has a pair of mounting arms 86 integrally

formed on opposing ends thereof. The mounting arms 86 are pivotally connected to
the frame 12 to enable the guide member 74 to pivot between its operative and
inoperative positions. The guide member 74 also includes a cutter guide which
guides the movement of the blade 82 into the slot 84 as the guide member 74 moves
from its inoperative position into its operative position. The cutter guide in the
example embodiment of the apparatus 10 is provided in the form of a pair of
projections (not visible) which extend laterally outWardly from the mounting arms
86 and are received in recesses formed in the walls of the frame 12. Specifically,
each projection is integrally formed on a central portion of a respective mounting
arm 86 and each projection is slidably received within an arcuate blade guide track
90 formed in the respective wall portions 76, 78 of the frame 12. The arcuate shape
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of the tracks 90 guides the projections which, in turn, guides the pivotal movement
of the guide member 74.

[00053) Each projection is biasingly engaged by biasing structure in the form

of a spring 88 (see FIG. 4, for example) mounted within the frame 12 that biases the
projections upwardly to the upper ends of their respective blade guide tracks 90,
thereby biasing the guide mexﬁber 74 upwardly into its inoperative position so that
the blade 82 is spaced above the final product 38 emerging from the discharge
opening 16. This upward biasing of the guide member 74 assures that the final
product 38 is not accidentally cut or scratched by an operator's inadvertent lateral
movement of the blade 82 and the blade carriage 80 during a master processing
operation. . _

[00054] » Because the guide member 74 is pivotally mounted to the frame 12,
the blade 82 travels along a generally arcuate path between its inoperative and
operative positions. The blade 82 is positioned immediately adjacent the discharge

- side of the master processing assembly 30 when it is in its operative position and the

guide member 74 is movably mounted to the frame 12 such that the blade 82 moves
both toward the master processing assembly 30 and downwardly as the guide
member 74 is moved from its inoperative position to its operative position, It can be
appreciated from FIGS. 3 and 4 that when the cutting assembly 70 is in its
inoperative position, the guide member 74 and the blade carriage 80 are disposed
such that the blade 82 is angled into the discharge opening 16. This prevents the
operator from accidentally being cut as a result of contact with the blade 82.

[00055] The guide member 74 and the blade carriage 80 are each of one

- piece, molded plastic construction and each is molded to allow the two pieces 74, 80

to be snap-fit or press fit together for sliding movement of the blade carriage 80 with
respect to the guide member 74. Specifically, as best appreciated from FIG. 4,a
lower wall portion 92 of the blade carriage 80 hookingly engages an outer edge
portion 94 of the guide member 74 and an inner end portion 96 of the blade carriage
80 is received within an outwardly facing C-shaped recess 98 formed in the guide
member 74. This construction allows the blade carriage 80 to be fit onto the guide

member 74 and allows easy sliding movement therebetween. This engagement
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between the blade carriage 80 and the guide member 74 keeps the blade 82 properly
aligned relative to the final product 38 during a cutting operation so that its cutting
edge is directed transversely (i.e., perpendicularly) to the longjtudinal extent of the
final product 38 being cut.

[00056} As best appreciated from a comparison of FIGS. 3 and 4, the frame
12 includes first and second frame portions 100, 102, respectively, which are
movably connected for movement relative to one another between closed (FIG. 3)
and open (FIG. 4) positions. Preferably each portion 100, 102 is of shell-like,
molded plastic construction, although any suitaﬁle materials can be used. Frame
portion 102 is pivotally mounted to frame portion 100 by a pair of integral
prOJecnons (not shown) formed on opposite sides of ﬁ-ame portion 102 that are
received within a pair of openings (not shown) formed within opposing wall
portions of frame portion 102.

[00057) It can also be appreciated from a comparison of FIGS. 3 and 4 that
the pair of cooperating pressure applying nip rollers 32, 34 are constructed and
arranged fo be positioned adjacent one another in cooperating pressure applying
relation to one another (FIG. 3) and to be moved apart to an open access position
(FIG. 4). Specifically, one of the pressure applying structures (that is, the lower nip
roller 34) is mounted to the first frame portion 100 and the other pressure applying
structure (that is, the upper nip roller 32) is mounted to the second frame portion 102
such that (a) movement of the frame portions 100, 102 into their open positions
moves the pressure applying structures 32, 34 apart from one another into an open
access position to allow the stock materials to be easily positioned therebetween and
(b) movement of the frame portions 100, 102 into their closed positions moves the -
pressure applying structures 32, 34 into engaéement with one another and into
pressure applying engagement with the portion of the stock materials positioned
therebetween.

[00058] When the second frame portion 102 is in its open position, this also
allows an old carridge 46 to be removed when its supply of stock materials is used
up and a new cartridge having a fresh supply of stock materials to be placed in the
apparatus 10. After a new supply of stock materials is placed in the apparatus 10,
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the end portions of the stock materials 21, 23 on a respective feed rolls 18, 20 are
pulled out from the rolls and positioned between the nip rollers 32, 34. The two

frame portions 100, 102 are then moved back into their closed positions.

[00059] Thus, moving the nip rollers apart when the frame portions 100, 102

are opened to replace a cartridge 46 allows the operator to easily thread the new
stock materials between rollers 32, 34, It is advantageous, however, for the nip
rollers 32, 34 to be accurately aligned with one another when they are moved back
into pressure applying relation with one another, The frame 12 includes alignment
structure constructed and arranged to guide the relative movement of the pressure
applying structures 32, 34 from their oOpen access position back into their engaged
position and to hold them in uniform pressure applying relation to one another to
apply uniform pfessure to the stock materials therebetween. ‘ »

{00060} Specifically, an arcuate nip roller guide track 104 (only one of which
is shown in FIG.4) is formed in each opposing wall 76, 78 of the first frame portion
100 and a nip roller guide projection (neither of which is visible in the figures) is
formed on (or carried by) each side of the second frame portion 102. Each of the nip

. Toller guide projections is movably received within an associated guide track 104.

Preferably, the nip roller guide projections are coaxial with the axis of rotation of the
upper nip roller 32 (although this is not required and other constructions are
possible). As the second frame portion 102 is moved to its closed position, the nip
roller guide tracks 104 guide the nip roller guide projections to, in turn, guide the

upper nip roller 32 into its properly aligned position parallel to and in nipped
engagement with the lower nip roller 34,

[00061) Each nip roller guide projection is biased into engagement with a

lower wall portion and with side wall portions 106, 108,.110, respectively, of the
associated guide track 104 by the latching engagement between a latch assembly
112 on the second frame portion 102 and latch structure 111 on the first frame
portion 100. The latch assembly 112 and the latch structure 111 comprise a latch
mechanism. This latching engagement holds the frame porfioné 100, 102 in their
closed positions and biases the roller aligning engagement between the wall portions
106, 108, 110 of the roller guide track 104 and the associated projection on each side
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- [00064)

of the second frame portion 102, This arrangement fixes (i.e., maintains) the

position of the upper nip roller 32 and keeps the axes of rotation of the nip rollers
32, 34 parallel.

[00062) In certain aspects of the invention, the master processing assembly

could involve heating elements sujtable for softening a heat-
to applying pressure to the same.

sensitive adhesive prior

‘The Replaceable Cartridge
[00063] Preferably, the replaceable feed rolls 18, 20 are mounted within a
cartridge to facilitate easy removal and replacement of the feed rolls, Axt example of

a preferred replaceable cartridge 46 for use in the apparatus 10 is shown in FIGS. 6-

9. FIGS: 6 and 7 show the front (i.e., the side that faces the feed opening of the
frame 12) and back (i.e., the side that faces the discharge opening of the frame 12),
respectively, of cartridge 46. The cartridge 46 includes a cartridge body structure
114 (that is preferably made of a suitable molded plastic, although any appropriate
material can be used in the construction) that is constructed and arranged to be
removably mounted to the apparatus frame 12 and a pair of feed rolls 18, 20
rotatably mounted in the cartridge body structure 114 in a manner described below.

The feed rolls 18, 20, each carry a supply of the stock materials 21,
23 and each feed rolls 18, 20 is mounted to the cartridge body structure 114 to
enable the stock materials 21, 23 to be unwound from the respective feed rolls and
placed between the nip rollers 32, 34. The cartridge body structure 114 and the feed
rolls 18, 20 are constructed and amranged such that, when the cartridge body
Structure 114 is removably mounted to the apparatus frame 12, a master 22 can be
inserted into an front opening 116 of the cariridge 46 and pass therethrough into the
master processing assembly 30 of the apparatus 10 with the first and second stock

* ‘materials 21, 23 from the respective feed rolls 18, 20 disposed on opposing sides of

the master 22.

[00065] The cartridge 46 includes a substrate supporting member 118 which

extends between opposing sidewalls 120, 122 of the cartridge 46. The upper surface
of the supporting member 118 provides a generally planar substrate supporting
surface 68, The substrate supporting member 118 is positioned with respect to the
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cartridge body structure 114 such that, when the cartridge body structure is
removably mounted to the apparatus frame 12, the substrate supporting surface 68 is
positioned on the feed side of the master processing assembly 30 and the substrate
supporting surface 68 is configured to support the master 22 in substantially flat
condition while the master 22 is being fed into the master processing assembly 30
(see FIG. 3, for example). The substrate supporting surface 68 is generally co-
planar with and immediately adjacent to the substrate supporting surface 48 of the
feed tray 44 so that together these surfaces 48, 68 continuously support the master as
the master passes from the feed tray 44 toward and into the master processing
assembly 30.

[00066] The cartridge 46 also mcludes a master engagmg structure 124
extending forwardly into the cartridge opemng 116. The master engaging structure
124 is preferably of molded plastic construction and has integral pin structures 125
extending outwardly from each side thereof. Each Pin structure 125 can be snap-fit
into pivotal engagement with the cartridge body structure 114 by pressing each pin
125 into a respective receptacle 127 on the cartridge body structure 114, Thus the
master engaging structure 124 is pivotally mounted between the opposing side walls
120, 122 of the cartridge 46 and curves generally arcuately downwardly toward the
master processing assembly 30. A master engaging end 128 of the master engaging
Structure 124 extends generally transversely across the substrate supporting surface
68 and provides a master engaging surface 13>0 that engages the master 22 while the
master is supported on the substrate supporting sutface 68.

(00067} The master engaging surface.130 of the master engaging structure
124 applies a frictional resistance to the advancement of the master 22 in a feeding
direction to thereby tensjon the master to prevent the same from wrinkling, for
example, as it goes into the master processing assembly 30. The master engaging
structure 124 in the illustrative embodiment (see FIGS. 3 and 4, for example)
provides this frictional resistance because weight of the master engaging structure
124 (that is, the end opposite the rearward end that is pivotally connected to the
cartridge) is supported by the master engaging surface 130, Thus, the gravitational

force of on the master engaging structure 124 causes the surface 130 to exert
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sufficient downward force on the master 22 to tension the same. This use of the
force of gravity to bias the master engaging structure 124 into frictional engagement
with the master 22 simplifies the construction of the apparatus 10. This tensioning
arrangement does not require a Separate mechanical biasing structure (such as a
spring, for example) applying a downward force on the master engaging structure
124.  An additional benefit to the gravitational engagement is that the master
engaging surface 130 exerts an essentially constant downward force on the master
22, regardless of the thickness of the master 22. If a spring were used to tension the
master, for example, the spring force may vary depending on the thickness of the
master because a change in thickness may result in a change in the amount the
spring is compressed. This constant force and the curved shape of the master
éngaging structure 124 also fﬁcilitates the insertion of 2 maSter. There is no need for
the operator to manually lift the master engaging structure 124 when a new master.is
inserted in the apparatus 10 for processing, regardless of the thickness or texture of
the master 22. The master engaging structure 124 is thus advantageous because it is
€asy to use and does not need to be manually lifted by the operator.

[00068] The master engaging structure may also provide the additional, but
not necessary, benefit of wiping any particles off the surface of the master 22. When
this additional optional cleaning function is performed by the master engaging
stracture 124, a suitable, non-scratching material such as a suitable cloth material

may be provided on the master engaging surface 130 to, in effect, wipe the master as
it moves toward the master processing assembly 30.

[00069] The details of the construction of the cartridge 46 can best be
understood from the exploded views of FIGS. 8 and 9. Bach roll of stock material
(or substrate) 18, 20 is comprised of a long, continuous strip of stock material
wound around a central tubular core 132. Typically the core 132 is made of heavy
cardboard. An end cap 134 is mounted in each end of the core 132 and the end caps
134 are used to rotatably mount each roll in the cartridge body structure 114,

[00070] Each end cap 134 is preferably an integral molded plastic structure
that includes a tubular core securing portion 136 and a mounting portion 13§

connected to the core securing portion. The core securing portion 136 is normally in
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arelaxed, unexpanded condition to enable insértion of the securing portion 136 into
an end of a core 132. After the securing portion has been inserted into the end of a
core, an expansion member 140 is inserted into the core securing portion 136. The
size and configuration of the expansion member 140 causes or tends to cause the
securing portion 136 to expand generally radially into a force-fit relation with the
interior surface of the core 132. This force-fit relation secures the end cap 134 to the
core 132,

[00071) It can be appreciated from FIGS. 9-1 1, for example, that the securing
portion 136 of each end cap 134 is in the form of a cylinder split into quarter
sections to define a plurality of resilient tabs 141. The exterior of each tab 141 is
covered with a plurality of core gripping teeth 142, The split cylinder construction
allows tabs 141 to flex slightly radially inwardly to facilitate inserton of the end cap
134 into the free end of a tubular core 132. Each expansion member 140 is in the
form of a plug which, when inserted into the interior of the securing portion 136 of
the end cap 134, forces the tabs 14] of the securing portion 136 to move radially
outwardly and causes the teeth 142 1o become embedded in the cardboard of the
core 132. It can be appreciated that this method of attaching an end cap 134 to each
end of the core 132 is purely mechanical and does not require the use of glue and is
therefore easier (no glue has to be applied) and faster (the manufacturing process
does not have to pause to allow the glue to dry) than processes which use glue.
[00072] The manner in which the end caps 134 are rotatably mounted to the
cartridge body structure 114 can be best appreciated from FIGS. 9-11. FIGS. 10 and
11 show two views of an end cap 134 in isolation (that is, without an expansion
member 140 and without the core 132/substrate 21) to illustrate the rotatable
mounting of the end cap to the cartridge body structure 114,

[00073] Each end cap 134 provides an annular flange 144 mounted in fixed

relation to the end of the core 132 of each feed ro]l 18, 20. The cartridge 46

Totatably supports each end cap of the feed rolls 18, 20 and provides a pre-tension
brake 146 for each end cap 134. Each brake 146 includes a pair of brake surfaces
148, 150 (see FIGS. 10 and 11, for example) which frictionally engage opposing
sides of each flange 144 of the end cap. When the cartridge 46 is removably
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mounted on the apparatus frame 12 and the stock material 21 is being unwound from
the core 132, the core 132 with the flange 144 fixed thereon rotates relative to the
caitridge body structure 114 and the brakes 146 so that braking friction is created
between the flange and the braking surfaces 148, 150 of the pre-tensioning brake. In
other words, the flanges 144 on the end cap 134 and the associated brakes 146 on the
cartridge body structure 114 cooperate to provide frictional resistance to the
rotational movement of the associated feed rol) when the stock material is being

unwound by the action of the nip rollers 32,34.

[00074} This frictional engagement prevents the feed roll from rotating at a

faster rate than is required to supply stock material to the nip rollers 32, 34, This
keeps the unwound portion 24 or 26 of stack material 2] or 23 between the feed roll v
18 or 20 and the nip rollers taut, which prevents the stock material from wrinkling
on the master 22 or adhering to itself prior to being fed to the nip rollers. Preferably
this pre-tensioning brake arrangement (between the end cap 134 and the brake 146)
is provided at each end of each feed roll 18, 20, but one brake at each end of each
feed roll can also be used, with the other opposite end.of each feed roll being free
wheeling (that is, having no frictional engagement that would tend to slow or
dampen roller rotation).

[00075] The specific construction of the brake arrangement used in the
example embodiment of the apparatus 10 can best be appreciated from the exploded
view of FIG. 9. Each brake 146 includes a holding structure 152 integrally formed
with the cartridge body structure 114 and a holding member 154 (which forms part
of the cartridge body structure 114 when it is secured thereto) that has a wall portion
158 that is received within a slot 160 within the holding structure 152. The holding
member 154 includes a pair of openings 161 that are mounted on posts 163
integrally formed on the cartridge body structure. The posts 163 may be secured
within the openings 161 by snap-fitting, heat staking, by welding therein or by any
other method to hold the annular flange 144 rotatably therebetween, The holding
structure 152 provides bearing structure the functions to rotatably support an end cap

of the core mounted therein, The holding member 154 provides the braking surfaces
which provide a braking force to the end cap.
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{00076) The interior of the holding member 154 provides the braking surfaces
148, 150 which are opposed to one another and frictionally engage the opposing
major surfaces of the flange 144 to dampen or moderate rotational movement of the
associated feed réll 18 or 20 to prevent wrinkling of the substrate during a master
processing operation. The braking force is created because the flange 144 is
Teccived in an interference it relation between the braking surfaces 148, 150. The
surface 150 is arcuate and is formed on an integral arcuate structure 151 that may be
constructed (of a molded plastic, for e)éample) to resiliently flex of deform slightly
when the end cap is placed between the surfaces 148, 150. The interference fit
provides the braking friction when the flange 144 moves relative to the surfaces 148,
150. Alternatively, one or both of the braking surfaces 148, 150 could be provided
on a flexible or movable member that is biased into engagement with the flange 144
so that the braking friction is created in part by the biasing‘ force. An example of
this type of arrangement is shown and described below.

[00077] The brake 146 can be used with feed rolls that are individually
mounted to the apparatus frame without the use of a cartridge, as disclosed in the
above-incorporated '962 patent. In this case, the brake 146 at each end of the feed
roll (or at one end of each feed roll in the instance in which only one brake is used
per feed roll) is incorporated in feed roli mounting structure carried on the ends of
the feed rolls. This feed roll mounting structure removably mounts to the apparatus
frame to .support its associated feed roll. The feed roli mounting structure
cooperates with the frame so that both the feed roll mounting structure and its pre-
tensioning brake 146 remain stationary as the core rotates during unwinding of the
stock material. The brake 146 for each individual feed roll will provide braking
surfaces similar to the breking surfaces 148 and 150 in the cartridge 46 to provide
frictional resistance to the flange. Altematively, the brake(s) 146 could be
incorporated or integrated into the apparatus frame and the flanges on the feed rolls
removably mount thereto in the same manner.

[00078) In a broad sense, the cartridge 46 serves to removably mount the feed
roll 18, 20 to the apparatus frame 12, Thus, the cartridge 46 may be referred to ag a

feed roll mounting structure, which is intended to encompass any structural
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arrangement suitable for mounting and supporting one or more feed rolls on an
apparatus frame.

[00079) Tt is within the scope of the invention to sell the feed rolls 18,20 with
the end caps 134 as replacement feed rolls. This would be done without selling the
cartridge body. The end user would purchase these replacement feed rolls 18,20 and
mount them by the flanges 144 to the cartridge body in the manner discussed above
to replace spent feed rolls. The advantage of this is that the cost of the cartridge
body is eliminated for the replacement supplies. Also, because the user does not
have to replace the cartridge body, it does not have to be discarded, which is more
environmentally friendly.

[00080] An alternative embodiment of an end cap and expansion member are
shown in FIGS. 12 through 14. The end cap 171 includes an outer braking flange
172 and a core securing portion 174. The braking flange 172 provides a surface
constructed and arranged to engage a braking surface on a feed roll mounting

. Structure. The core securing portion 174 includes four notches 176 which allow the

core supporting portion to move radially inwardly when the end cap is being inserted
into the core 132 to allow the same to easily enter the interior of a core of a feed roll
in which the end cap is to be mounted.

[00081} The engagement of the teeth 180 with the interior of the core causes
the interior of the core securing portion 174 to taper slightly inwardly in a direction
from the open end of the core towards the interior of the core. An expansion
member 182 is integrally molded as one piece with the end cap and is removably
secured thereto by frangible or "break away" plastic portions. This allows the
expansion member 182 to be pre-positioned for insertion into the interior of the end
cap. Also, this reduces the part count and assembly cost of the cartridge. The
expansion member 182 can thus be inserted into the interior of the core securing
portion 174 of the end cap in radially expanding relation therewith by simply
pushing the member 182 toward the center of the core.

[00082) An end view and a cross-sectional view of the end cap 171 and
integral expansion member 182 mounted thereto are shown in FIGS. 13 and 14,
tespectively. FIG. 14 illustrates the frangible engagement between the end cap 171
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and the expansion member 182. Specifically, the end cap 171 and expansion
member 182 are connected together by break away integral plastic structure 184. It
can also be appreciated from FIG. 14 that the front surfaces of the teeth 180 are
arcuate for easy insertion into the core.

[00083} Another alternative embodiment of an end cap 200 and an expansion
member 202 are shown in isolation in FIG. 15 and mounted on a core 199 in FIG.
18. The end cap 200 includes an outer annular braking flange 204 and a core
securing portion 206. The braking flange 204 provides brake surfaces 208, 209
constructed and arranged to engage braking surfaces 211, 213 on a feed roll
mounting structure 215 (see FIG. 18). The core securing portion 206 includes four
ﬂex:ble tabs 210 which move radially inwardly when the end cap 200 is being
inserted into the interior of a core 199 to allow the core securing portion 206 to
easily enter the interior of the core 199 of a feed roll 217 on which the end cap 200
is to be mounted.

[00084) A series of raised ridge structures 212 of various sizes are formed on
an outer free end of each tab 210, As the core securing portion 206 is inserted into
the interior of a core 199, the engagement of the ridges 212 first with the edge of the
end of the core 199 and then with the interior of the core 199 causes the tabs 210 to
flex slightly inwardly to facilitate insertion of the core secunng portion 206 into the
interior of the core 199.

[00085) The expansion member 202 is integrally molded as one piece
structure (see FIG. 15) with the end cap 200 and is removably secured thereto by
frangible or "break away" plastic portions. This prepositions the expansion member
202 for insertion into the interior of the core securing portion 206 of the end cap
200. After the core securing portion 206 is inserted the proper distance into the core,
the expansion member 202 is inserted into the interior of the core securing portion
206 in radially expanding relation therewith by pushing the member 202 toward the
center of the core 199 (see FIG. 18). The expansion member 202 is connected by
the frangible connection to the respective end cap 200 in axial alignment with the
tubular core securing portion 206 such that the breaking of the frangible connection
and the inserting of the expansion member may both be accomplished by applying
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an axially (inwardly) directed force to the expansion member 202.

[00086] The member 202 causes the teeth-like ridge structures 212 to imbed
in the inner surface of the core 199 (see FIG. 18) to hold the end cap 200 in the core
199. More specifically, the tubular core securing portion is generally in the form of
a cylindrical tube 62 having a split free end. The split free end defines a plurality of
1abs 210, each tab 210 including gripping structure 212 on the exterior thereof. The
inserting of the expansion member into the core securing portion radially expands
the core securing portion such that the tabs flex outwardly and the gripping
structures 212 grip the paper or cardboard core 199 (as shown in FIG. 18).

[00087) Another example of & braking arrangement 219 can be understood
with reference to FIGS. 16-18. The brake arrangement 219 includes a holding
member 220 shown in 1solatwn in FIG. 16, for example. The holding member 220
is shown aftached to holding structure 152 formed on a cartridge body structure 114
with the feed roll removed in FIG. 17 and is shown with a feed roll mounted therein

in FIG. 18. The cartridge body structure 114 and the holding structure 152 of the

feed roll mounting structure 215 are identical to the cartridge body structure 114 and
the holding structure 152 described above. Thus, the holding structure 152 functions
primarily as a bearing structure that rotatably supports the associated end cap. As
mentioned above, when the bolding member 220 is attached to the cartridge body

‘structure 114, the holding member is considered to be part of the cartridge body

structure 114.

[00088]  The holding member 220 and the holding structuwre 152 of the
alterative brake arrangement 219 cooperate to rotatably mount the'end cap 200 of a
feed roll. The holding member 220 is a molded plastic structure (although any

" appropriate matetial can be used in its construction) that is identical to holding
member 154 except that holding member 220 includes an integral braking structure -

226 that extends outwardly from a wall portion 228 of the holding member 220.
The wall portion 228 is received within a slot 163 on the cartridge body structure
114 and the holding member 220 is secured to the cartridge body structure 114 by
securing posts (not visible in FIGS. 17 an 18) on the cartridge body structure 114
within openings 230 on the holding member 220 (see FIG. 16) in the same manner
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the holding member 154 is secured to the cartridge body structure 114.

[00089} The amount of force required to unwind a stock material from a core

decreases as the stock material is removed from the core. That is, the amount of
force required to unwind a stock material from a core is relatively high when the roll
has a relatively large radius and that the amount of force required to unwind a stock
material from a core is relatively low when the roll has a relatively small radius,
The reason why the amount of force required to unwind the roll depends on the
tadius of the feed roll can be understood by noting that, generally speaking, one
complete revolution (360°) of a feed roll can be thought of as removing the “outer
layer” of stock material from the feed roll. The surface area, A, of the outer layer of
stock material can be _approximatgd by calculating the product of the radius of the

* feed roll times the length of the feed roll. That is,

Surface Area of the Outer Layer = A = (2rr)(L) Equation (1)

Where r = the radius of the feed toll, and L = the length of the feed roll. When the
radius of a feed roll is relatively large, the area of the outer layer is relatively high.
When the radius of a feed roll is relatively small, the area of the outer layer is
relatively small. Because one side of the stock material is covered with an adhesive,
the larger the area A that is separated from the feed roll per revolution, the more
unwinding force is required to be applied per revolution. Thu.é, a greater amount of
force is required to rotate the feed roll through one complete revolution (360°) when
T is relatively high than is required to rotate the feed roll through one revolution
when 1 is relatively low. This is true even though the lever arm of the applied
unwinding force depends on (and is approximately equal to) the radius, 1, of the feed
1oll because the area of the adhesive covered stock material that is separated from
the feed roll per revolution is a function of r 50 that es r increase, A increases by a
multiple of r according to equation (1). Thus, the area of the roll of stock material
that is removed from the feed roll per revolution decreases as the stock material is
removed from the core. The pre-tension brake 219 is constructed and arranged to
apply less braking friction to the core as the core is rotated so that the braking
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tension decrease as stock material is unwound and depleted from each core so that
the amount of force required to unwind stock material therefrom remains
approximately constant as the stock material is depleted.

[00090) The maner in which this is accomplished can be understood with

reference to FIGS. 16-18. The holding member 220 includes braking surfaces 211,
213 which apply braking friction to respective opposite sides 208, 209 of the flange
portion 204 of the end cap 200 (see FIG. 18). The braking structure 226 is a flexible
structure and provides one of the braking surfaces 211 thereon (see FIG. 16, for
example). FIG. 17 shows the braking structure 226 in a relaxed condition (because
the end cap 200 is not mounted therein). When the end cap 200 is inserted in the
holding member 220, the opposite sides 208, 209 of the flange 204 frictionally
engage the pair of braking surfaces 211, 213 and the braking stmcture 226 isina
relatively highly flexed condition (see FIG. 18) so that the pair of braking surfaces
211, 213 provide a relatively high degree of braking friction to the core.

[00091} The molded plastic of the braking structure 226 is constructed and
arranged to wear down as the stock material is unwound from the associated core
199. More specifically, as the surfaces 211, 208 and 213, 209 move past one
another during unwinding motion of the core 199 and end cap 200, the surface 211
of structure 227 wears away,
the braking structure 226. It can be appreciated from FIG. 16 that the surface area of
structure 211 is relatively small so that the structure 227 wears away relatively
quickly. A suitable plastic material for constructing the holding member 220
(including the braking structure 226) and the cartridge body structure 114 is a plastic

in the styrene family or an ABS plastic and a suitable plastic material for

constructing the end cap 200 (including the flange 204) is a plastic in the acetyl
family, particularly plastics commercially available under the trade names
DELRIN® and CELCON®. The example holding member 220 is constructed of a
polystyrene having a Rockwell R Hardness of about 110 and the end cap 200 is
constructed of an acetyl having a Rockwell R Hardness of about 120. The hardness
of the materials is a relatively minor factor in the wearing down of the structure 227.

A more important factor causing the structure 227 to wear down is the relatively

31

-34-

thereby progressively lessening the degree of flexure of”




v

12 May 2006

2006202004

10

15

20

25

30

small surface area 211 of the structure 227 that is in frictional engagement with the
end cap 200. The area of the wearing surface 211 of the structure 227 is relatively
small compared to the surface area of the corresponding brake surface 208 on the
end cap 200 and this difference in surface area between the surfaces 211, 208
contributes to the relatively rapid wearing down of the structure 227. Of course, one
could make modifications between material hardness and surface area relative to one
another as desired.As mentioned, as the structure 227 wears down, the braking
structure 226 moves back toward its relaxed position. As the braking structure 226
moves back to toward its relaxed position, the amount of braking friction applied by
the braking surfaces 211, 213 to the core progressively decreases so that the amount
of force required to unwind stock material decreases as the stock materials are
depleted. The holding member 220 and the cartridge Body‘ structure 114 may each
be made of a polystyrene so that the plastic parts which form the bearing surfaces
(which are provided by parts of the holding structure 152) and the parts which form
the braking surfaces (surfaces 211, 213 of holding member 220) are made of like
material. Acetyl is a preferred material for constructing the end cap 200 in the
instance in which the cartridge body structure 114 and holding member 220 are
made of a polystyrene for several reasons, in part because acetyl makes an excellent
bearing and in part because frictional engagement between unlike materials (that is,
the styrene and the acetyl) provide quiet operation of the brakes. Like materials tend
to make noise (a squeeling noise, for example) when they are rubbed together,
[00092) The pre-tension brake 219 also performs other functions that facilitate -
operation of the apparatus, For example, frictional engagement between the flange
204 and the braking surfaces 21 1, 213 dampens or moderates the rotational
movement of the associated feed roll to prevent wrinkling of the stock material
during a master processing operation. The braking force is created because the
flange 204.is received in an interférence fit relation between the braking surfaces
211, 213. The interference fit provides the braking friction when the flange 204
moves relative to the surfaces 211, 213.

[06093] The pre-tension brake 219 can be constructed to be used with feed
rolls that are individually mounted to the apparatus frame directly without the use of
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a cartridge, as disclosed in the above-incmporated '962 patent. In this case, the
brake at each end of the feed roll (or at one end of each feed roll in the instance in
which only one brake is used per feed roll) is incorporated in feed roll mounting
structure carried on the ends of the feed rolls. This feed roll mounting structure
removably mounts to the apparatus frame to support its associated feed roll. The
feed roll mounting structure cooperates with the frame so that both the feed roll
mounting structure and its pre-tensioning brake remain stationary as the core rotates
during unwinding of the stock material. The brake for each individual feed roll will
provide braking surfaces similar to the braking surfaces and in the cartridge to
provide frictional resistance to the flange.

Operation

[00094) To perform a master processing operation, the latch assembly 112 is

unlatched and the second frame portion 102 is moved into its open position (FIG. 4).
A cartridge 46 is placed inside the frame 12 and leading portions 24, 26 of the stock
materials 21, 23 from the upper and lower feed rolls 18, 20, respectively, are
unwound and placed between the nip roller 32, 34, The second frame portion 102 is
returned to its closed position, which moves the nip rollers 32, 34 into engagement

Wwith one another and into pressure applying engagement with the portion of the
stock materials positioned therebetween, Each nip roller 32, 34 has a rigid metal

~core 190 and an outer layer 192 of a resilient, rubber-like material. The upper nip

roller 32 is held in proper alignment with respect to the lower nip roller 34 by the
operation of the roller guide tracks as described above.

[00095) A document or other master 22 to be covered with stock material is
placed on the substrate support surface 48 of the feed tray 44 and pushed through the
feed opening 14 in the frame 12 and through the cartridge front opening 116 in the
replaceable cartridge 46 until a document comes into contact with the unwound
portions 24, 26 of the stock materials 21,23, At least one of the unwound portions

24, 26 is coated with an adhesive so that the document adheres thereto, The operator

than rotates the crank handle 36 which causes the nip rollers 32, 34 of the master

processing assembly 30 to rotate so as to drjve the master 22 and the stock materials
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therebetween and outwardly towards the discharge opening 16 in the frame 12. As
the stock materials (with or without the master 22 therebetween) pass between the
nip rollers 32, 34, the nip rollers apply pressure to the stock materials to activate the
pressure sensitive adhesive and adhere the stock materials to opposing sides of the
master 22 and/or to one another.

[00096] The master engaging structure 124 applies a frictional force to the
master as it is pulled between the driving rollers 32, 34 which tends to keep the
rmaster 22 flat and taut as it passes between the rollers 32, 34. The brake surfaces
148, 150 provided by the feed roll mounting structures 146 frictionally engage the
annular flanges 144 which keeps the unwound portions 24, 26 of the stock materials
bctween the feed rollers in the nip rollets 32, 34 taut. This prevents wrinkling of the
stock material on the master 22 and also prevents the unwound portions of the stock
materials from adhering to themselves or to each other before they pass between the
nip rollers.

[00097] When the entire length of the master 22 has been covered with stock
material 21, 23, the final product 38 passes through the discharge opening 16. When
the master has cleared the discharge opening, the operator stops rotation of the crank
handle 36 and uses the blade 82 of the cutting assembly 70 to sever the finished
product 38 from the continuous strip of stock materials 21, 23. To cut the Jaminated
master from the sheets of stock material, preferably the operator slides the blade
carriage 80 to one end of the guide member 74 and then applies a downward
prerssure on the carriage sufficient to cause the blade to Penetrate the adhered layers
of stock material behind the laminated master, The operator then slides the blade
carrfage to the opposite end of the guide member 74 while simultaneously applying
sufficient downward pressure to the blade carriage to pinch the guide member 74
against the portion of the adhered stock materials that are being severed. The
holding structures 194, 196 hold the stock materials taut over the blade slot to
facilitate cutting,

[00098] It can be appreciated from FIG. 3 that the cutting assembly 70 is
arranged to position the blade 82 close to the nip rollers 32, 34. This allows the

Operator to sever the stock materials very near the nip rollers which reduces the
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amount of waste of stock materials. It can also be appreciated from FIG. 3 that the
cutting assembly 70 is constructed to position and angle the cutting blade 82 away
from the discharge opening 16 so that the operator is protected from possible contact
with the blade 82 while handling or operating the apparatus 10. The bottom surface
of the guide member 74 is provided with a pair of transversely extending holding
structures 194, 196 which press or "pinch" portions of the adhered stock materials

on either side of the blade slot against the support surface 40 to facilitate the cutting
action of the blade 82.

[00099] The present invention is explained and described with reference to a

number of illustrative embodiments and variations thereof that are shown in the
drawings and/or described herein. These embodiments are intended to illustrate the
principles of the invention only, and not to limit the scope of the invention. Other
variations and embodiments are contemplated and within the scope of the invention.

For example, FIG. 19 shows another embodiment of a cartridge 250. The carfridge

250 is essentially the same as the cartridge 46 except that a substrate supporting
member 252 and a master engaging structure 254 of the cartridge 250 are
constructed differently from the substrate supporting member 118 and the master
engaging structure 124 of the cartridge 46. Portions of the cartridge 250 that are
identical to portions of the cartridge 46 are identified with identical reference
numerals and are not commented upon further.

[000100} The cartridge 250 includes a cartridge body structure 256. The
substrate supporting member 252 is integrally formed in the cartridge body structure
256 and includes a substrate support surface 68 for supporting a master. A plurality
of ribs 258 are formed on the substrate supporting member 252 on the side opposite
the substrate support surface 68. The master engaging structure 254 includes a
plurality of ribs 260. The tibs 260 are formed on an upper side of the master
engaging structure 254 and on the master engaging surface 255 thereof, The ribs
258, 260 reduce the tendency of and effectively prevent the exposed adhesive on the
unwound portions (not shown in FIG, 19) of the stock materials between the feed
fo]ls and the nip rollers (not shown in FIG. 19) from adhering to the upper surface of
the master engaging structure 254 and the lower surface of the substrate supporting
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member 252. The ribs 258, 260 in effect reduce the surface areas of the master
engaging structure 254 and the substrate supporting member 252 facing the exposed
adhesive on the stock materials and thereby prevent the adhesive from strongly
adhering to the substrate supporting member 252 and the master engaging structure
254, Although the unwound portions of the stock materials are generally taut and
therefore do not contact the substrate supporting member 252 and the master
engaging structure 254, contact can occur during transport of the master processing
apparatus, for example, or when the master engaging structure 254 is moved
upwardly during insertion of a maste.r in the feed opening of the apparatus and so on.
The portion of the ribs 260 on the master engaging surface 255 may reduce the total
area of the contact surface between the master engaging structure 254 and a master.

- while allowing the master engaging structure 254 to apply sufficient frictional

resistance to tension the master. Reducing the area of the contact surface between
the master engaging structure 254.

[000101] In another alternative embodiment for laminating apparatuses, the
stock materials may be coated with a heat-activated adhesive. In such an apparatus,
heating elements would be provided in the master processing assembly 30 upstream
of the nip rollers (or other pressure applying structures) to soften or melt the
adhesive prior to application of pressure by the nip rollers. For example, a pair of
heating platens could be positioned on opposing sides of the stock materials in order
to heat the adhesive prior to reaching the nip rollers, Alternatively, heating elements
could be provided in the nip rollers themselves so as to simultaneously heat and
apply pressure to the stock materials. The master processing assembly used in an
apparatus constructed in accordance with this invention may have any suitable
construction.

[000102] It can be appreciated that the embodiments of the master processing
apparatus shown and described herein are examples of the invention and are

therefore intended only to illustrate the principles of the invention, but not Jimit the
scope of these principles.
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The claims defining the invention are as follows:

1. A feed roll system to be used in conjunction with a master processing
apparatus having a frame and a master processing assembly, the master processing
assembly being constructed and arranged to perform a master processing operation
wherein the processing assembly causes adhesive bonding between a stock material
and a master fed therein, the feed roll system comprising:

a core;

a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core; and

feed roll mounting structure constructed and amranged to be removably
mounted to the frame of said apparatus for removably mounting said feed roll, said
feed roll mounting structure providing a pair of flange receiving spaces each
providing a pair of brake surfaces;

said flanges being received in said flange receiving spaces such that said
brake surfaces frictionally engage opposing sides of said flanges such that, when
said feed roll mounting structure is removably mounted on the apparatus frame and
said stock material is being unwound from said core, said core with said flanges
thereon rotates relative to said feed roll mounting structure so that braking friction is

created between said flanges and the brake surfaces.

2. A feed roll system according to claim 1, wherein the core is a substantially

tubular structure,

3. A feed roll system according to claim 1 or claim 2, wherein each flange is

constructed of a molded plastic material and attached to the core.

4. A feed roll system according to claim 3, wherein the core is constructed of a

paper or a cardboard.

5. A feed roll system according to claim 1, wherein the core and the flanges are

separately formed and attached to one another.
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6. A feed roll system according to any one of the preceding claims, wherein one

surface of the stock material has adhesive.

7. A feed roll system according to claim 6, wherein the opposite surface of the
stock material has a release material and the stock material is wound about the core

with the adhesive engaging the release material.

8. A feed roll system according to claim 1, wherein the stock material is devoid
of adhesive.
9. A feed roll system according to claim 1, wherein the stock material is an

adhesive mask substrate.

10. A feed roll system according to claim 1, wherein the stock material is an
adhesive transfer substrate comprising a release liner with release material on one

surface thereof and adhesive on the opposite surface thereof.

11. A feed roll system according to claim 1, wherein the stock material is a
transparent laminating film.

12. A feed roll system according to claim 1, wherein the stock material

comprises a magnetized substrate with adhesive on one surface thereof.

13. A feed roll system according to claim 12, wherein the magnetized substrate

has a release material on an opposite surface thereof,

14. A feed roll system according to claim 1, wherein said core is substantially
tubular and said flanges are provided on a pair of end caps, each of the end caps
having a substantially tubular core securing portion and a mounting portion
connected to the core securing portion, said core securing portions being inserted in

opposing ends of said core;
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the end caps each further comprising an expansion member, each expansion
member being disposed in said core securing portion of a respective end cap to
radially expand the core securing portions of the end caps into a force fit relation

with the interior surface of the core to secure the end caps to the core.

15. A feed roll system according to claim 14, wherein said core is constructed of
a paper or a cardboard material and wherein each core securing portion is in the
form of a cylindrical tube having a split free end, said split free end of each core
securing portion defining a plurality of tabs, each tab including gripping structure on
the exterior thereof, each expansion member being disposed in each said securing
portion to radially expand said tabs such that said gripping structures grip said paper

or cardboard material.

16. A feed roll set to be used in conjunction with a master processing apparatus
having a frame and a master processing assembly, the master processing assembly
being constructed and arranged to perform a master processing operation wherein
the processing assembly causes adhesive bonding between stock materials and a
master fed therein, the feed roll set comprising:
a pair of feed roll systems each comprising:
a core;
a supply of stock material wound about the core; and
a pair of flanges extending radially from opposing ends of the core;
wherein at least one of the stock materials has adhesive on a surface thereof
for providing the adhesive bonding during said master processing operation;
the feed roll set further comprising:
feed roll mounting structure constructed and arranged to be removably
mounted to the frame of said apparatus for removably mounting said feed rolls, said
feed roll mounting structure providing two pairs of flange receiving spaces each
providing a pair or brake surfaces,
said flanges being received in said flange receiving spaces such that said
brake surfaces frictionally engage opposing sides of said flanges such that, when

said feed roll mounting structure is removably mounted on the apparatus frame and
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said stock materials are being unwound from said cores, said cores with said flanges
thereon rotate relative to said feed roll mounting structure so that braking friction is

created between said flanges and the brake surfaces.

17. A feed roll set according to claim 16, wherein the core of each feed roll

system is a substantially tubular structure.

18, A feed roll set according to claim 17, wherein each flange is constructed of a

molded plastic material and attached to the core of each feed roll system.

19. A feed roll set according to claim 18, wherein the core of each feed roll

system is constructed of a paper or a cardboard.

20. A feed roll set according to claim 16, wherein the core and the flanges of

each feed roll system are separately formed and attached to one another.

21. A feed roll set according to any one of claims 16 to 20, wherein only one of
the stock materials has adhesive on a surface thereof and the other of the stock

53

materials is devoid of adhesive.

22. A feed roll set according to claim 21, wherein an opposite surface of the
stock material with adhesive has a release material and is wound about its core with

the adhesive engaging the release material.

23. A feed roll set according to claim 16, wherein both the stock materials have

adhesive on a surface thereof.
24. A feed roll set according to claim 23, wherein an opposite surface of each of

the stock materials has a release material and the stock materials are wound about

the cores with the adhesives engaging the release materials.
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25. A feed roll set according to claim 16, wherein one of the stock materials is an
adhesive mask substrate and the other stock material is an adhesive transfer substrate
comprising a release liner with release material on one surface thereof and adhesive

on the opposite surface thereof.

26. A feed roll set according to claim 25, wherein the adhesive mask substrate

has an affinity for bonding with said adhesive.

27. A feed roll set according to claim 26, wherein the adhesive mask substrate
has a release material so as to discourage bonding of said adhesive with said mask

substrate.

28. A feed roll set according to claim 16, wherein both the stock materials are

transparent laminating films.

29. A feed roll set according to claim 28, wherein both the laminating films have
adhesive on a surface thereof.

30. A feed roll set according to claim 28, wherein only one of the laminating

films has adhesive on a surface thereof.

31. A feed roll set according to claim 16, wherein one of the stock materials
comprises a magnetized substrate with adhesive on one surface thereof and the other

stock material is an adhesive mask substrate.

32. A feed roll set according to claim 31, wherein the adhesive mask substrate

has an affinity for bonding with said adhesive.

33. A feed roll set according to claim 31, wherein the adhesive mask substrate
has a release material so as to discourage bonding of said adhesive with said mask

substrate.
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34, A feed roll set according to claim 30, wherein the magnetized substrate has a

release material on an opposite surface thereof.

35. A feed roll set according to claim 16, wherein one of the stock materials is a
transparent laminating film and the other stock material is an adhesive transfer
substrate comprising a release liner with release material on one surface thereof and

adhesive on the opposite surface thereof.

36. A feed roll set according to claim 35, wherein the laminating film also has

adhesive on one surface thereof.

37. A feed roll set according to claim 16, wherein each of the cores is
substantially tubular and said flanges of each feed roll system are provided on a pair
of end caps, each of the end caps having a substantially tubular core securing portion
and a mounting portion connected to the core securing portion, said core securing
portions being inserted in opposing ends of said cores;

the end caps each further comprising an expansion member, each expansion
member being disposed in said core securing portion of a respective end cap to
radially expand the core securing portions of the end caps into a force fit relation

with the interior surface of the cores to secure the end caps to the cores.

38. A feed roll set according to claim 37, wherein said cores are each constructed
of a paper or a cardboard material and wherein each core securing portion is in the
form of a cylindrical tube having a split free end, said split free end of each core
securing portion defining a plurality of tabs, each tab including gripping structure on
the exterior thereof, each expansion member being disposed in each core securing
portion to radially expand said tabs such that said gripping structures grip said paper

or cardboard materials,

39. A combination comprising:
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a master processing apparatus having a frame, a master processing assembly
and a feed roll mounting system providing at least two pairs of flange receiving
spaces each providing a pair of brake surfaces;

a pair of feed roll systems each comprising;

a core;

a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core,
the flanges being configured to be received in the flange receiving spaces of

a respective pair of flange receiving spaces to rotatably mount the core for

unwinding of the stock material;

wherein at least one of the stock materials has adhesive on a surface
thereof;

the master processing assembly being constructed and arranged to perform a
master processing operation wherein the master processing assembly causes
adhesive bonding between the stock materials and a master fed into said master
processing assembly,

said flanges being received in said flange receiving spaces such that said
brake surfaces frictionally engage opposing sides of said flanges such that when said
stock materials are being unwound from said cores, said cores with aid flanges
thereon rotate relative to said feed roll mounting system so that braking friction is

created between said flanges and the brake surfaces.

40. A combination according to claim 39, wherein said apparatus further
comprises an actuator constructed and arranged to affect operation of said master

processing assembly.

41. A combination according to claim 39, wherein the master processing
assembly comprises a pair of cooperating pressure applying structures mounted
within the frame, the cooperating structures being constructed and arranged to be
positioned adjacent one another in a cooperating pressure applying relationship
wherein, when the master is positioned between the cooperating structures with the

stock materials on opposing sides thereof and with the adhesive contacting the
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master, the cooperating structures apply pressure to the master and stock materials as
they pass therebetween so as to affect adhesive bonding between said master and the

stock materials.

42. A combination according to claim 41, wherein the pair of pressure applying

structures comprises a first nip roller and a second nip roller.

43. A combination according to claim 39, wherein each flange receiving space
includes a pre-tension brake providing a respective brake surface, wherein the
braking friction applied by each pre-tension brake progressively decreases as the
stock materials are unwound from the core.

44. A combination according to claim 43, wherein the braking friction applied
by each pre-tension brake progressively decreases as the stock materials are
unwound such that the amount of force required to unwind stock material from the

cores remains essentially constant as the supplies of stock material are depleted.

45. A combination according to claim 44, wherein each pre-tension brake
includes a flexible molded plastic braking structure, each pre-tension brake being
constructed and arranged such that when said opposite sides of said flanges are
frictionally engaging with said braking surfaces, the braking structures are in a
flexed condition so that the pair of braking surfaces apply the braking friction to said
flanges, the molded plastic of the braking structure wearing down as the stock
materials are unwound from the cores, thereby progressively lessening the flexure of
said braking structures such that the amount of braking friction applied to said
flanges progressively decreases so that the amount of force required to unwind the
stock materials remains essentially constant as the stock materials are depleted as

aforesaid.

46. A combination according to claim 39, wherein the feed roll mounting system

is removably mounted on the apparatus frame.
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47. A combination according to claim 46, wherein the feed roll mounting system

is provided on a cartridge body removably mountable to the apparatus frame.

48. A combination according to claim 39, wherein the core of each feed roll

system is a substantially tubular structure.

49. A combination according to claim 39, wherein each flange is constructed of a

molded plastic material and attached to the core of each feed roll system.

50. A combination according to claim 39, wherein the core of each feed roll

system is constructed of a paper or a cardboard.

51. A combination according to claim 39, wherein the core and the flanges of

each feed roll system are separately formed and attached to one another.

52. A combination according to claim 39, wherein only one of the stock
materials has adhesive on a surface thereof and the other of the stock materials is

devoid of adhesive.

53. A combination according to claim 39, wherein an opposite surface of the
stock material with adhesive has a release material and the stock material is wound

about its core with the adhesive engaging the release material.

54. A combination according to claim 39, wherein both the stock materials have

adhesive on a surface thereof.
55. A combination according to claim 54, wherein an opposite surface of each of
the stock materials has a release material and the stock materials are wound about

the cores with the adhesives engaging the release materials.

56. A combination according to claim 39, wherein one of the stock materials is

an adhesive mask substrate and the other stock material is an adhesive transfer
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substrate comprising a release liner with release material on one surface thereof and

adhesive on the opposite surface thereof.

57. A combination according to claim 56, wherein the adhesive mask substrate

has an affinity for bonding with said adhesive.

58. A combination according to claim 57, wherein the adhesive mask substrate
has a release material so as to discourage bonding of said adhesive with said mask

substrate.

59. A combination according to claim 39, wherein both the stock materials are

transparent laminating films.

60. A combination according to claim 59, wherein both the laminating films

have adhesive on a surface thereof.

61. A combination according to claim 59, wherein only one of the laminating

films has adhesive on a surface thereof.

62. A combination according to claim 39, wherein one of the stock materials
comprises a magnetized substrate coated with adhesive on one surface thereof and

the other stock material is an adhesive mask substrate,

63. A combination according to claim 62, wherein the adhesive mask substrate

has an affinity for bonding with said adhesive.
64. A combination according to claim 62, wherein the adhesive mask substrate
has a release material so as to discourage bonding of said adhesive with said mask

substrate.

65. A combination according to claim 61, wherein the magnetized substrate has

a release material on an opposite surface thereof.
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66. A combination according to claim 39, wherein one of the stock materials is a
transparent laminating film and the other stock material is an adhesive transfer
substrate comprising a release liner with release material on one surface thereof and

adhesive on the opposite surface thereof.

67. A combination according to claim 66, wherein the laminating film also has

adhesive on one surface thereof.

68. A combination according to claim 39, wherein each of the cores is
substantially tubular and said flanges of each feed roll system are provided on a pair
of end caps, each of the end caps having a substantially tubular core securing portion
and a mounting portion connected to the core securing portion, said core securing
portions being inserted in opposing ends of said cores;

the end caps each further comprising an expansion member, each expansion
member being disposed in said core securing portion of a respective end cap to
radially expand the core securing portions of the end caps into a force fit relation

with the interior surfaces of the cores to secure the end caps to the cores.

69. A combination according to claim 68, wherein said cores are each
constructed of a paper or a cardboard material and wherein each core securing
portion is in the form of a cylindrical tube having a split free end, said split free end
of each core securing portion defining a plurality of tabs, each tab including gripping
structure on the exterior thereof, each expansion member being disposed in each
core securing portion to radially expand said tabs such that said gripping structures

grip said paper or cardboard materials,

70. A combination according to claim 39, wherein the feed roll mounting system
comprises a retainer member for each flange receiving space, said retainer member
being movable between (a) retaining positions retaining the flanges in the flange

receiving spaces, and (b) releasing position to enable the flanges to be removed from

the flange receiving spaces.
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71. A combination according to claim 70, wherein the retainer member each
include a body portion and a pair of resilient legs, each leg having a lock structure
on an end portion thereof, the feed roll mounting system including a pair of openings
for receiving the legs, providing locking surfaces with which the lock structures

engage to releasably lock the retainer members in the retaining position thercof.

72. A combination according to claim 70, wherein the feed roll mounting system

is removably mounted on the apparatus frame.

73. A combination according to claim 72, wherein the feed roll mounting system

is provided on a cartridge body removably mountable to the apparatus frame.

74. A method for mounting a pair of feed roll systems to a feed rolt mounting
system, the feed roll mounting system having two pairs of flange receiving spaces
and enabling the feed rolls to be mounted to a master processing apparatus having a
frame and a master processing assembly, the master processing assembly being
constructed and arranged to perform a master processing operation wherein the
processing assembly causes adhesive bonding between stock materials and a master
fed therein; each of said feed roll systems having a core, a supply of stock material
wound about the core, at least one of the stock materials having adhesive on a
surface thereof, and a pair of flanges extending radially from opposing ends of the
core, the flanges being configured to be received in the flange receiving spaces of a
respective pair of flange receiving spaces to rotatably mount the cores for unwinding
of the stock materials, the method comprising:

inserting the flanges of each feed roll system in a respective one of the pairs
of flange receiving spaces so as to rotatably mount the cores for unwinding of the
stock materials;

wherein the feed roll mounting system is a feed roll mounting structure
constructed to be removably mounted to the apparatus frame;

wherein the flanges of each feed roll system are inserted into the respective

pairs of flange receiving spaces prior to removably mounting the feed roll mounting
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structure to the apparatus frame, said flanges being received in said flange receiving
spaces such that said brake surfaces frictionally engage opposing sides of said
flanges such that when said stock materials are being unwound from said cores, said
cores with said flanges thereon rotate relative to said feed roll mounting structure so
that braking friction is created between said flanges and the brake surfaces;

the method further comprising removably mounting the feed roll mounting

structure to the apparatus frame.

75. A method according to claim 74, wherein the feed roll mounting structure is

a cartridge.

76. A method according to claim 74, wherein the feed roll mounting structure
comprises a retainer member for each flange receiving space, said retainer member
being movable between (a) retaining positions retaining the flanges in the flange
receiving spaces, and (b) releasing positions to enable the flanges to be removed
from the flange receiving spaces, the method further comprising:

after inserting the flanges of each feed roll in a respective pair of flange
receiving spaces, moving the retainer members to the retaining position thereof to

retain the flanges in the flange receiving spaces.

77. A method according to claim 76, wherein the feed roll mounting structure is
a cartridge.

78. A combination comprising:

A master processing apparatus having a frame, a master processing assembly
and a feed roll mounting system providing a pair of flange receiving spaces each
providing a pair of brake surfaces;

a feed roll system comprising:

a core;

a supply of stock material wound about the core;

49

-52-




12 May 2006

2006202004

10

15

20

25

30

a pair of flanges extending radially from opposing ends of the core,
the flanges being configured to be reccived in the flange receiving spaces to
rotatably mount the core for unwinding of the stock material;

wherein the stock material has adhesive on a surface thereof:

the master processing assembly being constructed and arranged to perform a
master processing operation wherein the master processing assembly causes
adhesive bonding between the stock material and the master fed into the master
processing assembly;

said flanges being received in said flange receiving spaces such that said
brake surfaces frictionally engage opposing sides of said flanges such that when said
stock material is being unwound from said core, said core with said flanges thereon
rotates relative to said feed roll mounting system so that braking friction is created
between said flanges and the brake surfaces.

79. A combination according to claim 78, wherein the flange receiving spaces
provide opposing brake surfaces for applying braking friction to opposing sides of
each flange to pre-tension the stock material as the stock material is being unwound

from the core.

80. A combination according to claim 79, wherein each flange receiving space
includes a pre-tension brake providing a respective brake surface, wherein the
braking friction applied by each pre-tension brake progressively decreases as the

stock material is unwound from the core.

81. A combination according to claim 80, wherein the braking friction applied
by each pre-tension brake progressively decreases as the stock material is unwound
such that the amount of force required to unwind the stock material remains

essentially constant as the stock material is depleted.
82. A combination according to claim 81, wherein each pre-tension brake

includes a flexible molded plastic braking structure, each pre-tension brake being

constructed and arranged such that when said opposite sides of said flanges are
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frictionally engaging with said braking surfaces, the braking structures are in a
flexed condition so that the pair of brake surfaces apply the braking friction to said
flanges, the molded plastic of the braking structure wearing down as the stock
material is unwound from the core, thereby progressively lessening the flexure of
said braking structures such that the amount of braking friction applied to said
flanges progressively decreases so that the amount of force required to unwind the
stock material remains essentially constant as the stock material is depleted as

aforesaid.

83. A feed roll system to be used in conjunction with a master processing
apparatus having a frame and a master processing assembly, the master processing
assembly being constructed and arranged to perform a master processing operation
wherein the processing assembly causes adhesive bonding between a stock material
and a master fed therein, the apparatus including a feed roll mounting system
providing a pair of flange receiving spaces, the feed roll system comprising:

acore;

a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core, the
flanges being configured to be received in the flange receiving spaces of the feed
roll mounting system to rotatably mount the core for unwinding of the stock
material;

wherein the stock material is a magnetized substrate with adhesive on one

surface thereof and a release material on an opposite surface thereof.

84. A feed roll system to be used in conjunction with a master processing
apparatus having a frame and a master processing assembly, the master processing
assembly being constructed and arranged to perform a master processing operation
wherein the processing assembly causes adhesive bonding between a stock material
and a master fed therein, the apparatus including a feed roll mounting system
providing a pair of flange receiving spaces, the feed roll system comprising;

a core;

a supply of stock material wound about the core;
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a pair of flanges extending radially from opposing ends of the core and
being spaced axially from opposing ends of the supply of stock material, the flanges
being configured to be received in the flange receiving spaces of the feed roll
mounting system to rotatably mount the core for unwinding of the stock material;

wherein the stock material has a free, unconnected lead end portion for
insertion into the processing assembly of the master processing apparatus when the
feed roll system is mounted to the feed roll mounting system and wherein the stock
material is either a transparent laminating film having adhesive on a surface thereof,

or is a magnetized substrate with adhesive on a surface thereof.

85. A combination comprising:

a master processing apparatus having a frame, a master processing assembly
and a feed roll mounting system providing a pair of flange receiving spaces;

a feed roll system comprising;

a core;

a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core,
the flanges being configured to be received in the flange receiving spaces to
rotatably mount the core for unwinding of the stock material;

wherein the stock material has adhesive on a surface thereof;

the master processing assembly being constructed and arranged to perform a
master processing operation wherein the master processing assembly causes
adhesive bonding between the stock material and the master fed into the master
processing assembly;

wherein the feed roll mounting system comprises a retainer member for each
flange receiving space, said retainer members being movable between (a) retaining
positions retaining the flanges in the flange receiving spaces, and (b) releasing

positions to enable the flanges to be removed from the flange receiving spaces.

86. A combination comprising:

a master processing apparatus having a frame, a master processing assembly
and a feed roll mounting system providing a pair of flange receiving spaces;

a feed roll system comprising:

a core;
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a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core,
the flanges being configured to be received in-the flange receiving spaces to
rotatably mount the core for unwinding of the stock material;

wherein the stock material has adhesive on one surface thereof and a
release material on an opposite surface thereof;

the master processing assembly being constructed and arranged to perform a
master processing operation wherein the master processing assembly causes
adhesive bonding between the stock material and the master fed into the master
processing assembly;

wherein the stock material has a free, unconnected lead end portion” for

insertion into the processing assembly of the master processing apparatus.

87. A feed roll system to be used in conjunction with a master processing
apparatus having a frame and a master processing assembly, the master processing
assembly being constructed and arranged to perform a master processing operation
wherein the processing assembly causes adhesive bonding between a stock material
and a master fed therein, the apparatus including a feed roll mounting system
providing a pair of flange receiving spaces, the feed roll system comprising:

a core;

a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core and being
spaced axially from opposing ends of the supply of stock material, the flanges being
configured to be received in the flange receiving spaces of the feed roll mounting
system to rotatably mount the core for unwinding of the stock material;

wherein the stock material is a magnetized substrate with adhesive on a

surface thereof.

88. A feed roll system to be used in conjunction with a master processing
apparatus having a frame and a master processing assembly, the master processing
assembly being constructed and arranged to perform a master processing operation
wherein the processing assembly causes adhesive bonding between a stock material
and a master fed therein, the apparatus including a feed roll mounting system

providing a pair of flange receiving spaces, the feed roll system comprising:
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a core;

a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core, the
flanges being configured to be received in the flange receiving spaces of the feed
roll mounting system to rotatably mount the core for unwinding of the stock
material;

wherein the stock material has a free, unconnected lead end portion for
insertion into the processing assembly of the master processing apparatus when the
feed roll system is mounted to the feel roll mounting system; and

wherein the stock material has adhesive on one surface thereof and a release

material on an opposite surface thereof.

89. A combination comprising:

a master processing apparatus having a frame, a master processing
assembly and a feed roll mounting system providing a pair of flange receiving
spaces;

a feed roll system comprising:

a core;

a supply of stock material wound about the core;

a pair of flanges extending radially from opposing ends of the core
and being spaced axially from opposing ends of the supply of stock material, the
flanges being configured to be received in the flange receiving spaces to rotatably
mount the core for unwinding of the stock material;

wherein the stock material has adhesive on a surface thereof;

the master processing assembly being constructed and arranged to
perform a master processing operation wherein the master processing assembly
causes adhesive bonding between the stock material and the master fed into the
master processing assembly;

wherein the stock material has a free, unconnected lead end portion

for insertion into the processing assembly of the master processing apparatus.

90. A feed roll system or a feed roll set or a combination substantially as

hereinbefore described with reference to the accompanying drawings.
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accompanying drawings.
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