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SUBSTRATE PROCESSING APPARATUS

[0001] This application claims priority from U.S. Provisional Application of
KVAMME et al., U.S. Provisional Application No. 60/306,432, the entirety of which is

hereby incorporated by reference.
BACKGROUND OF THE INVENTION
L Field of the Invention.

[0002] The present invention relates to a substrate processing apparatus for

performing a processing operation on a selected substrate.

2. Description of Related Art

[0003] Substrate or 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 a
cartridge). A substrate 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 or hand-
operated actuator actuates the processing assembly. A substrate or master (suchas 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 of the stock materials to bond to the substrate. 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 substrate. 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 substrate 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 substrate on the
release liner and remove the excess adhesive. For further details on these operations,
reference may be made to U.S. Patents Nos. 5,580,417 and 5,584,962, the entire contents of

which are herein incorporated by reference.
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[0004] In some substrate processing apparatuses, a pair of nip rollers is used to apply
the pressure required to perform a substrate processing operation. More specifically, such
apparatuses are designed to apply pressure with their nip rollers to adhere pressure-sensitive
adhesive from one or both of the stock materials to the selected substrate being processed.
The use of nip rollers in these types of apparatuses is well-known for applying the requisite
pressure to bond the pressure-sensitive adhesive of one or both of the stock materials to the
substrate being processed. However, the nip rollers represent a significant amount of both the
cost and weight of the device. Further, the nip rollers add to the overall size and
manufacturing complexity of the device. The nip rollers must be pressed together with the
correct amount of force and also must be properly aligned to ensure a smooth, efficient

processing operation.

[0005] While such types of apparatuses are quite suitable for their intended purposes,
the costs associated with their manufacture can make their purchase undesirable for casual
users who do not frequently use these devices to perform processing operations. To meet the
needs of the casual user, it would be desirable to reduce some of the component and

manufacturing costs associated with these conventional apparatuses.

[0005a] The above discussion of background art is included to explain the context of
the present invention. It is not to be taken as an admission that any of the documents or other
material referred to was published, known or part of the common general knowledge at the

priority date of any one of the claims of this specification.
SUMMARY OF THE INVENTION

[0006] According to a first aspect, the present invention provides a hand-held
substrate processing apparatus for processing a selected substrate including: a frame of
hand-held size configured to be received in one hand of a user; first and second supply
rolls rotatably mounted to the frame, the first supply roll including a first supply substrate
and the second supply roll including a second supply substrate, at least one of the first
and second supply rolls having pressure-sensitive adhesive provided thereon; and a
substrate processing assembly devoid of rotatable nip rollers, the substrate processing
assembly including a substrate receiving opening and a resiliently deformable structure

fixed in the opening, the substrate receiving opening enabling the selected substrate to be
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fed therein with the first and the second supply substrates positioned on opposing sides
thereof, the resiliently deformable structure deforming to apply pressure to the selected
substrate and the first and second supply substrates as they are advanced through the
substrate receiving opening, thereby bonding the adhesive to the selected substrate;
wherein the hand-held size of the frame enables a processing operation to be performed
by inserting a leading edge portion of the selected substrate between the first and second
supply substrates and thereafter grasping the frame with one hand and pulling lead end
portions of the first and second supply substrates with the other hand so as to advance the
first and second supply substrates and the selected substrate through the substrate

processing assembly for application of pressure by the resiliently deformable structure.

[0007] The substrate processing apparatus according to the invention may further
include a cartridge assembly having the substrate processing assembly removably coupled
thereto. Alternatively, the substrate processing apparatus according to the invention may
further include a cartridge assembly having the substrate processing assembly fixedly

coupled thereto.

[0008] By using the substrate processing assembly to press the supply substrates
against the selected substrate to affect adhesive bonding, the component and manufacturing
costs associated with nip rollers are eliminated, thereby reducing the overall cost of the
apparatus. Also, the weight and overall size of the processing apparatus may be reduced, if

desired, by the elimination of the nip rollers.

[0009] According to a second aspect, the present invention provides a hand-held
substrate processing apparatus for processing a selected substrate including: frame of hand-
held size configured to be received in one hand of a user; a cartridge assembly mountable to
the frame; first and second supply rolls rotatably mounted to the cartridge assembly, the first
supply roll including a first supply substrate and the second supply roll including a second
supply substrate, at least one of the first and second supply rolls having pressure-sensitive

adhesive provided thereon; and
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a substrate processing assembly devoid of rotatable nip rollers, the substrate
processing assembly including a substrate receiving opening and a resiliently deformable
structure fixed in the opening, the substrate receiving opening enabling the selected substrate
to be fed therein with the first and the second supply substrates positioned on opposing sides
thereof, the resiliently deformable structure deforming to apply pressure to the selected
substrate and the first and second supply substrates as they are advanced through the
substrate receiving opening, thereby bonding the adhesive to the selected substrate; wherein
the hand-held size of the frame enables a processing operation to be performed by inserting a
leading edge portion of the selected substrate between the first and second supply substrates
and thereafter grasping the frame with one hand and pulling lead end portions of the first and
second supply substrates with the other hand so as to advance the first and second supply
substrates and the selected substrate through the substrate processing assembly for

application of pressure by the resiliently deformable structure.

[0010] Other objects, features, and advantages will become apparent from the

following detailed description, the accompanying drawings, and the appended claims.

BRIEF DESCRIPTION OF THE DRAWINGS

{0011] Fig. 1 is a perspective view of a substrate processing apparatus constructed

in accordance with the principles of the present invention;

{0012] Fig. 2 is an exploded view of the substrate processing apparatus shown in
Fig. 1;

[0013] Fig. 3 is an exploded view of a cartridge assembly of the substrate

processing apparatus shown in Fig. 1;

3a
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[0014] Fig. 4 is a perspective view of a substrate processing assembly of the substrate

processing apparatus shown in Fig. 1; and

[0015] Fig. 5 is a block diagram showing a method of utilizing the substrate
processing apparatus shown in Fig. 1 in accordance with the principles of the present

invention.
DETAILED DESCRIPTION OF THE INVENTION

[0016] Figs: 1 and 2 show a substrate processing apparatus, generally indicated at 10,
for performing a processing operation on a selected substrate 12. The selected substrate 12
may be any type of substrate desired to be processed, including but not limited to
photographs, business cards, label stock, price tags, magazine cut-outs, name tags, etc. The
apparatus 10 may be of any suitable size. The apparatus 10 illustrated may be of a hand-held

size that can be manually grasped and handled in one hand.

[0017] The apparatus 10 includes a frame 14, a first supply roll 16, a second supply
roll 18, a cartridge assembly 19, and a substrate processing assembly 21. As illustrated, the
frame 14 includes two frame halves 20, 22 constructed of plastic molded into an X-shape and
of generally mirror image construction. The X-shape is not functional per se and is
considered a trade dress right of the assignee, Xyron, Inc. The frame halves 20, 22 may be
different shapes and nced not be of mirror image construction. In a preferred embodiment,
the halves 20, 22 are substantially similar to one another in structure and operation, as will be

fully appreciated in the below description.

[0018] As best seen in Figs. 1 and 2, each frame half 20, 22 has a top wall 24,a
bottom wall 26, an inwardly extending wall 28 and an outwardly facing side wall 30. The
bottom wall 26 has a substantially flat configuration and may engage a support surface, such
as a desk or table, when the apparatus 10 is placed on the support surface. The outwardly
facing side walls 30 may include a window, or some other substantially transparent region,
that can be used to determine the type of first supply substrate being used on the one or both

of supply rolls 16, 18, or the amount remaining,

[0019] The inwardly extending walls 28 of the frame halves 20, 22 can be secured to
one another, for example, by press-fit or snap fit. Securing structure in the form of flanges 32

and flange receiving structure (not shown) may be provided on the inwardly facing walls 28
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of cach frame half 20, 22 to effect the snap fit of the halves 20, 22 to one another. For
example, the flanges 32 may be provided by one frame half 20 or 22 and the flange receiving
structure may be provided by the other frame half 20 or 22 so that each flange 32 on the one
frame half 20 or 22 would cooperate with the flange receiving structure provided by the other
frame half 20 or 22.

[0020] Alternatively, one or more flanges 32 and flange receiving structure could be
provided on each frame half 20, 22 so that each flange 32 on the half 20 would cooperate
with flange receiving structure provided by the half 22, for example, and vice versa. Other
securing means, such as an adhesive, bonding material or heat staking, may be used to secure

the two halves 20, 22 of the frame 14 together.

[0021} Although not shown, it should be appreciated that the frame 14 may be formed
from a single piece of plastic with at least one living hinge. The frame would be folded about
the at least one living hinge and heat-staked, glued, snap fit or otherwise fixed together for
security. The broad principles of the present invention, however, are not limited to the use of
a frame 14 made from two plastic halves. The principles of the present invention may be
practiced in a frame made of metal, for example, or a foldable frame could be used for cost

savings purposes, for example,

[0022] As shown in Fig. 1, a portion of the frame 14 defines a feed side opening 33.
The selected substrate 12 may be pushed through the feed side opening 33 and between the
supply rolls 16, 18 to emerge from a discharge opening 35 defined by the front portion of the
frame 14, with supply substrates 52, 60 affixed thereto, The supply substrates 52, 60 are
provided by the supply rolls 16, 18. While the selected substrate 12 is disposed between the
supply rolls 16, 18, the pressing force provided by the substrate processing assembly 21 acts
thercon and on the supply substrates 52, 60 to effect the desired processing operation, as will

be described in greater detail below.

[0023] The cartridge assembly 19, as best seen in Figs. 2 and 3, is constructed from a
sufficiently resilient material, such as plastic, and is received between the frame halves 20, 22
when the frame halves 20, 22 are secured together to form the frame 14. The cartridge
assembly 19 can be of one-piece construction. The cartridge assembly 19 includes
cooperating sidewalls 34, 36 (Figs. 2 and 3) that define a pair of first supply roll supports 42,
44 (Fig. 3) and a pair of second supply roll supports 46, 48 (Fig. 3), respectively. The first
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supply roll supports 42, 44 have a generally arcuate configuration and are positioned on
opposite sides of the first supply roll 16 to releaseably receive the first supply roll 16
therebetween. The second supply roll supports 46, 48 have a generally arcuate configuration
and are positioned on opposite sides of the second supply roll 18 to releaseably receive the
second supply roll 18 therebetween. The supply rolls 16, 18 need not be removably received
in the cartridge, and instead may be fixed thereon.

[0024] The second supply roll supports 46, 48 each have a manually engageable
portion 49 (only one shown in Figs. 2 and 3), which may be nbbed for better gripping,
provided on a free end 53, 55 thereof. An outwardly extending tab 51 (only one shown in
Figs. 2 and 3) is also provided on the free ends 53, 55 of the supports 46, 48, adjacent to the
respective manually engageable portion 49. The tabs 51 are configured to engage recesses on
the inwardly facing walls 28 of each frame half 20, 22 to secure the cartridge assembly 19
within the frame 14.

[0025) The cartridge assembly 19 also includes an upper member or ceiling 38 and a
lower member or deck 40 that each extend between the sidewalls 34, 36 to space the
sidewalls 34, 36 from one another. The ceiling 38 has a flange 39 extending therefrom which
is configured to secure an upper portion 41 of the substrate processing assembly 21 adjacent
the ceiling 38. The deck 40 has a pair of flanges 43 extending therefrom which are
configured to secure a lower portion 45 of the substrate processing assembly 21 adjacent the
deck 40.

[0026] The ceiling 38 is angled upwardly toward the feed opening 33 and is
contigured to slidingly receive the first supply substrate 52 as the first supply substrate 52 is
fed over its rearwardmost surface 57 (Fig. 3). The ceiling 38 has a lower portion 59 and the
deck 40 has a lower portion 61 that is spaced from the upper portion 59 of the ceiling 38 to
generally define a supply substrate opening 65. The supply substrate opening 65 receives the
substrate processing assembly 21 to advance the first and second supply substrates 52, 60

therethrough, as will be described in greater detail below.

[0027] The first supply roll 16 comprises a core 50 and a first supply substrate 52
wound on the core 50. The first supply substrate 52 may be polypropylene or polyesther, for
example. The supply roll supports 42, 44 of the cartridge assembly 19 are received inside the
frame 14 adjacent the top wall 30 and the frame halves 20, 22 on opposite sides of the first

-10-
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supply roll 16. Each of the supports 42, 44 has a semi-circular structure 54, 56, respectively,
and the opposing ends of the core 50 are positioned over the semi-circular structures 54, 56 to
hold and support the first supply roll 16 therebetween. The frame 14 may have pins 69 or
other structure to support the semi-circular structures 54, 56 and the core 50 when the
cartridge assembly 19 is positioned in the frame 14. The supply roll supports 42, 44
constitute a first supply roll support structure.

[0028] The second supply roll 18 comprises a core 58 and a second supply substrate
60 wound about the core 58. The second supply roll supports 46, 48 are received within the
frame 14 between the frame halves 20, 22 with the laterally outer surfaces of the supports 46,
48 engaging the inwardly facing walls 28 of the frame halves 20, 22, respectively. Each of
the supports 46, 48 has a semi-circular structure 71, 73, respectively, and the opposing ends
of the core 58 are positioned over these structures 71, 73 to hold and support the second
supply roll 18 therebetween. The frame 14 may have pins 75 or other structure to support the
semi-circular structures 71, 73 and the core 58 when the cartridge assembly 19 is positioned
in the frame 14. The supply roll supports 46, 48 constitute a second supply roll support

structure.

[0029] The cooperating sidewalls 34, 36 are constructed such that a user may move
the manually engageable portions 49, for example by squeezing the manually engageable
portions 49 of the supports 46, 48 toward one another, to remove the first supply roll 16 from
the cartridge assembly 19. As the manually engageable portions 49 are moved toward one
another, the cooperating sidewalls 34, 36 are sufficiently resilient to deflect away from one
another such that the supports 42, 44 move away from one another and disengage the core 50
of the first supply roll 16. When the user releases the manually engageable portions 49, the
sidewalls 34, 36 and the supports 42, 44 return to their initial position where the semi-circular
structures 54, 56 of the supports 42, 44 can engage the core 50 of the first supply roll 16, if
the supply roll 16 is positioned therebetween.

[0030] The cartridge assembly 19 is illustrated in Fig. 3 in greater detail. The
cartridge assembly 19 positions the supply rolls 16, 18 to be parallel and spaced from one
another and the supply rolls 16, 18 are retained in this orientation by the supply roll supports
42, 44 and 46, 48, respectively. The positioning of the second supply roll 18 relative to the
first supply roll 16 allows the free end of the supply substrates 52, 60 to be fed into the

substrate processing assembly 21. The substrate processing assembly 21 is configured to

11-
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press the supply substrates 52, 60 into engagement with one another, in a generally vertical
pressing direction so that adequate pressure for adhesive bonding is created. In the illustrated
embodiment, the pressing direction is generally vertical, however it is contemplated that the

pressing direction may be other than vertical.

[0031] As best seen in Fig. 4, the substrate processing assembly 21 includes the
spaced apart upper and lower portions 41, 45, respectively, which are positioned in the supply
substrate opening 65 to receive the supply substrates 52, 60 therethrough. For example, the
upper portion 41 engages the first supply substrate 52 and the lower portion 45 engages the
secand supply substrate 60. Grooves 90, 92 are formed in the sidewalls 36, 38 of the
cartridge assembly 19, as shown in Fig. 3. The grooves 90, 92 are configured to receive the
upper and lower portions 41, 45 of the substrate processing assembly 21 in desired spaced
relation and the upper and lower portions 41, 45 are secured in the cartridge assembly 19 by
the flanges 39, 43 provided on the ceiling 38 and deck 40, respectively. The upper and lower
portions 41, 45 are configured to keep the supply substrates 52, 60 pressed together as the
diameters of the supply rolls 16, 18 are reduced due to depletion of the supply substrates 52,
60.

[0032] Referring to Fig. 4, the upper portion 41 of the substrate processing assembly
21 is in the form of an elongated clip that has a plurality of longitudinally extending slots 80
formed therein. The slots 80 are configured to receive weather-stripping 82 therethrough so
to keep the supply substrates 52, 60 pressed together. The slots 80 could be configured to
receive any resiliently deformable material, €.g. (felt, rubber, a resilient plastic beam, a spring
biased plastic beam, a sponge-like material, one or more resilient wipers, etc.), that can be
orented between two pressure applying surfaces to adhere the supply substrates 52, 60 to one
another, A pair of spaced, deflecting members 84 are provided on the upper clip 41 to direct
the substrate 12 downwardly away from a cutting blade 86 disposed in the discharge opening
35. This allows a user to grab and manually pull the free ends of the supply substrates 52, 60
extending out of the discharge opening 35. The cutting bar 86 may include a blade 87, for

example a serrated blade, a non-serrated blade or any other type of blade.

[0033] The use of a resiliently deformable structure is preferred because it enables the
device to be used effectively with substrates of varying thicknesses than if the structure were
fixed and rigid.

12-
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[0034] Each of the supply substrates 52, 60 has a first surface and a second surface
opposite the first surface. These supply substrates 52, 60 are wound about their respective
cores 50, 58. At least the first supply substrate 52 is coated with a layer of pressure-sensitive

adhesive.

[0035] For a normal laminating operation, both the supply substrates 52, 60 are
transparent films and the second supply substrate 60 is also coated with a pressure-sensitive
adhesive and its opposite surface treated with a release material, such as silicone or wax. The
second surface of the first supply substrate 52 also has the surface opposite the adhesive
coated with a release material. Like the first supply roll 16, the adhesive on the second
supply substrate’s first surface faces radially outwardly. The release material on the supply
substrates 52, 60 prevents that adhesive from bonding thereto while wound on the supply
rolls 16, 18. Instead of coating the second surfaces with release material, a release liner could
be wound up with both of the supply substrates 52, 60 to prevent the adhesive on the first

surface of each substrate 52, 60 from sticking to the second surface.

[0036] For a normal adhesive transfer operation, the first supply substrate 40 would
be a differential release liner coated with release material on both its first and second
surfaces. The release material on the second surface will prevent the adhesive from bonding
thercto and the release material on the first surface will allow the pressure-sensitive adhesive
thereon to transfer to the selected substrate without remaining bonded to the first surface.
The second supply substrate 60 is a mask substrate that carries no adhesive. The first surface
of the mask substrate may be left untreated or, alternatively, it may be treated with a release
material to prevent adherence of the adhesive on the first supply substrate 52 thereto. The
role of the mask substrate will be explained hereinbelow with respect to the operation of the

substrate processing apparatus 10.

[0037] For a combination laminating/adhesive transfer operation, the first supply
substrate 52 is a differential release liner as described above for a normal adhesive transfer
operation. The second supply substrate 60, however, is a transparent film having its first
surface coated with a pressure-sensitive adhesive and its second surface coated with a release
material as described above for a normal laminating operation. In a combination
laminating/adhesive transfer operation, the second supply substrate 60 (the transparent film)
is adhered to one surface of the selected substrate, and the pressure sensitive adhesive on the

first supply substrate 52 (the release liner) is adhered to the other surface of the selected

13-
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substrate 12. The supply substrates 52, 60 are trimmed around the periphery of the selected
substrate 12 and the release liner is peeled back to expose the adhesive, thus providing a
selected substrate 12 that is adherable like a label, but protected on one side by a laminating
film.

[0038] For a magnet making operation, the first supply substrate 52 is made from a
magnetized material, as in U.S. Application of Neuburger, Serial No. 09/827,943, filed April
9, 2001, the entirety of which is hereby incorporated into the present application by reference.
The second supply substrate 60 is a mask substrate as discussed above with respect to the
normal adhesive transfer operation. Alternatively, the second supply substrate 60 could be a
laminate to create an item which is protected on its top surface and is magnetic on its back

surface, for example.

[0039] The substrate processing apparatus 10 is configured such that, as the supply
substrates 52, 60 are unwound from the supply rolls 16, 18 during, for example, a laminating
process, the supply rolls 16, 18 are simultaneously unwound through the substrate processing
assembly 21. The ceiling 38 and the deck 40 maintain an operative pressing force (in the
pressing direction) between one another. Therefore, the cciling 38 and the deck 40 apply an
adequate pressing force to the supply stock and selected substrate 12 when an operation is

performed, as will be described below in further detail.
OPERATION

[0040] Referring to Fig. 5, a method of processing a selected substrate according to
the present invention is illustrated. To process a selected substrate, irrespective of what type
of processing operation is being performed, a selected substrate 12 is provided at S100. First
and second supply rolls 16 and 18 each having a supply substrate 52, 60 wound around a core
are provided at $102. For example, the first and second supply rolls 16, 18 may be used once
and then replaced, or alternatively, the first and second supply rolls 16, 18 may be refillable
and reusable. At $104, the selected substrate is advanced through the substrate processing
assembly 21 so that the first and second supply substrates 52, 60 can be bonded to the

selected substrate.

[0041] The user inserts the first supply roll 16 into the cartridge assembly 19 by
manually pressing the engageable portions 49 on the free ends 53, 55 toward one another, by

squeezing them together, for example, so that a user may remove a first supply roll 16 from

10
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between the supports 42, 44 or may insert a first supply roll 16 between the supports 42, 44,
When the engageable portions 49 on the free ends 53, 55 are released, they move away from
one another until they reach their initial positions in which they each bias the semi-circular
structures 54, 56 into engagement with the first supply roll core 50. The biasing force is
provided by the sidewalls 36, 38 along with the supports 42, 44 and the semi-circular
structures 54, 56 and may be used to sufficiently tension the first supply roll 16. The second
roll 18 is removed from or inserted into the cartridge assembly 19 in a substantially identical
manner as the first supply roll 16, except that the user would move the supports 46, 48 away

from one another, for example, by squeezing the free ends of the supports 42, 44.

[0042] The selected substrate 12 is inserted into the feed side opening 33 and then the
lead end thereof can be fed between the supply rolls 16, 18. The user then manually
advances the selected substrate 12 between the supply rolls 16, 18 so that the pressed
engagement of the substrate processing assembly 21 presses first surfaces of both supply
substrates 52, 60 against the opposing sides of the selected substrate 12 so as to affect
adhesive bonding between the substrates 12, 52, and/or 60. As the selected substrate 12 is
advanced between the supply rolls 16, 18, the portions of the first and second supply
substrates 52, 60 unwind from their respective supply rolls 16, 18 and advance together with
the selected substrate 12 out through the discharge side opening 35.

[0043] Advancement of the selected substrate 12 may be effected by manually pulling
on the free ends of the first and second supply substrates 52, 60 extending out the discharge
side opening 64. Alternatively, for an apparatus particularly designed for normal adhesive
transfer or magnet making, a take-up roll (not shown) driven by a knob or actuator may be
utilized to wind up the second supply substrate 60 as shown in U.S. Application 09/564,587,
filed May 5, 2000 the entirety of which is hereby incorporated into the present application by

reference.

[0044] For a normal laminating operation, the discharged product is the selected
substrate 12 with laminating films adhered to the opposing sides thereof. If desired, the films
may be trimmed around the periphery of the selected substrate 12.

[0045] For a normal adhesive transfer operation, the discharged product is the
selected substrate 12 with the pressure-sensitive adhesive from the release liner bonded to

one side thereof and the release liner covering the bonded adhesive. The mask substrate

11
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covers the other side of the selected substrate 12 and any portions of the release liner and
adhesive exposed around the periphery of the selected substrate 12. If the first surface of the
mask substrate is treated with a release material, then it will simply serve to cover the excess
adhesive around the periphery of the selected substrate 12 until such time as the user desires
to peel back the mask substrate and remove the selected substrate 12 from the release liner for
adherence to a contact surface. However, the first surface of the mask substrate may remain
untreated and thus have an affinity for bonding with the excess adhesive exposed around the
periphery of the selected substrate 12. The mask substrate will then bond with this excess
adhesive during the processing operation. As a result, pecling back the mask substrate from
the release liner and selected substrate 12 will strip away the excess adhesive prior to peeling

the selected substrate 12 from the release liner.

[0046] For a combination laminating/adhesive transfer operation, the discharged
product is the selected substrate 12 with (a) the pressure-sensitive adhesive from the release
liner bonded to one side thereof and the release liner covering the bonded adhesive and (b) a
laminating film covering and protecting the other side of the selected substrate 12. The
selected substrate 12 can be trimmed around its periphery, if desired, and the release liner can
be peeled back to enable the selected substrate 12 to be adhered to a contact surface as

desired with the laminating film protecting the opposite side.

[0047] For a magnet substrate, the discharged product is the magnet substrate bonded
to one side of the selected substrate 12 and the mask substrate covering both the other side of
the selected substrate 12 and any portions of the magnet substrate and adhesive exposed
around the periphery of the selected substrate 12. If the first surface of the mask substrate is
treated with a release material, then it will simply serve to cover the excess adhesive around
the selected substrate 12 so as to enable the user to trim the magnet substrate around the
periphery of the selected substrate 12 with the mask substrate covering that excess adhesive.
Alternatively, the mask substrate could be substituted with a laminate, thereby producing a
discharged product which is protected on its top surface and is magnetic on its back surface,

for example.

[0048] The first surface of the mask substrate may remain untreated and thus have an
affinity for bonding with the excess adhesive exposed around the periphery of the selected
substrate 12. As a result, peeling back the mask substrate from the magnet substrate and the

12

-16-




WO 03/008193 PCT/USD2/23206

selected substrate 12 will strip away the excess adhesive prior to trimming the magnet

substrate to the periphery of the selected substrate 12.

[0049] While the principles of the invention have been made clear in the illustrative
embodiments set forth above, it will be obvious to those skilled in the art to make various
modifications to the structure, arrangement, proportion, elements, materials, and components

used in the practice of the invention.

[0050] For example, the frame could receive the supply rolls 16, 18 individually
instead of using the cartridge assembly 19.

[0051] Although the illustrated cartridge assembly 19 positions the supply rolls 16, 18
with respect to one another, any suitable structure may be used to position the supply rolls 16,
18 with respect to one another so that the supply substrates 52, 60 are maintained in pressed
engagement with one another by the substrate processing assembly 21. For example, each
half 20, 22 of the frame may be configured to receive the supply tolls 16, 18, such that the
supply rolls 16, 18 are rotatably mounted within the frame 14 without implementation of a
cartridge assembly, such as cartridge assembly 19. That way, the substrate processing

apparatus 10 can be disposable.

[0052] Tt will thus be seen that the objects of this invention have been fully and
effectively accomplished. It will be realized, however, that the foregoing exemplary
embodiments have been shown and described for the purpose of illustrating the functional
and structural principles of this invention and are subject to change without departure from

such principles.
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The claims defining the invention are as follows:

1. A hand-held substrate processing apparatus for processing a selected

substrate including:
a frame of hand-held size configured to be received in one hand of a user;

first and second supply rolls rotatably mounted to the frame, the first supply
roll including a first supply substrate and the second supply roll including a second
supply substrate, at least one of the first and second supply rolls having pressure-

sensitive adhesive provided thereon; and

a substrate processing assembly devoid of rotatable nip rollers, the substrate
processing assembly including a substrate receiving opening and a resiliently
deformable structure fixed in the opening, the substrate receiving opening enabling
the selected substrate to be fed therein with the first and the second supply substrates
positioned on opposing sides thereof, the resiliently deformable structure deforming
to apply pressure to the selected substrate and the first and second supply substrates
as they are advanced through the substrate receiving opening, thereby bonding the

adhesive to the selected substrate;

wherein the hand-held size of the frame enables a processing operation to be
performed by inserting a leading edge portion of the selected substrate between the
first and second supply substrates and thereafter grasping the frame with one hand
and pulling lead end portions of the first and second supply substrates with the other
hand so as to advance the first and second supply substrates and the selected
substrate through the substrate processing assembly for application of pressure by the

resiliently deformable structure.

2. A hand-held substrate processing apparatus according to claim 1, further
including a cartridge assembly removably mountable in the frame, the cartridge

assembly being configured to support the substrate processing assembly therein.

3. A hand-held substrate processing apparatus according to claim 1 or 2 further

including a cartridge assembly mounted in the frame.

14

18-




02 Dec 2005

2002317551

10

15

20

25

4. A hand-held substrate processing apparatus according to any preceding claim,
wherein the first and second supply rolls are individually rotatably mounted in the

frame.

5. A hand-held substrate processing apparatus according to any preceding claim,
wherein the first and second supply rolls are removably rotatably mounted in the

frame.

6. A hand-held substrate processing apparatus according to any preceding claim,
wherein the first supply substrate is a release liner and wherein the second supply
substrate 1s a transparent laminating film having a layer of adhesive disposed on the

first surface thereof for use in a combination laminating/adhesive transfer operation.

7. A hand-held substrate processing apparatus according to any of claims 1 to 5,
wherein the first supply substrate is a flexible magnet substrate and wherein the
second supply substrate is a mask substrate devoid of adhesive while wound on the

second supply roll for use in a magnet making operation.

8. A hand-held substrate processing apparatus according to any of claims 1 to 5,
wherein the first supply substrate is a release liner and wherein the second supply
substrate is a laminating film devoid of adhesive for use in an adhesive transfer

operation.

9. A hand-held substrate processing apparatus according to any of claims 1 to 5,
wherein the first and second supply substrates are transparent laminating films for

use in a laminating operation.

10. A hand-held substrate processing apparatus for processing a selected

substrate including:
a frame of hand-held size configured to be received in one hand of a user;

a cartridge assembly mountable to the frame;
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first and second supply rolls rotatably mounted to the cartridge assembly, the
first supply roll including a first supply substrate and the second supply roll including
a second supply substrate, at least one of the first and second supply rolls having

pressure-sensitive adhestve provided thereon; and

a substrate processing assembly devoid of rotatable nip rollers, the substrate
processing assembly including a substrate receiving opening and a resiliently
deformable structure fixed in the opening, the substrate receiving opening enabling
the selected substrate to be fed therein with the first and the second supply substrates
positioned on opposing sides thereof, the resiliently deformable structure deforming
to apply pressure to the selected substrate and the first and second supply substrates
as they are advanced through the substrate receiving opening, thereby bonding the

adhesive to the selected substrate;

wherein the hand-held size of the frame enables a processing operation to be
performed by inserting a leading edge portion of the selected substrate between the
first and second supply substrates and thereafter grasping the frame with one hand
and pulling lead end portions of the first and second supply substrates with the other
hand so as to advance the first and second supply substrates and the selected
substrate through the substrate processing assembly for application of pressure by the

resiliently deformable structure.

11. A hand-held substrate processing apparatus according to claim 10, wherein
the cartridge assembly is configured to support the substrate processing assembly

therein.

12 A hand-held substrate processing apparatus according to claims 10 or 11,

wherein the cartridge assembly is mounted in the frame.

13. A hand-held A substrate processing apparatus according to any of claims 10
to 12, wherein the first and second supply rolls are individually rotatably mounted in

the cartridge assembly.

14. A hand-held substrate processing apparatus according to any of claims 10 to
13, wherein the first and second supply rolls are removably rotatably mounted in the

cartridge assembly.
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15. A hand-held substrate processing apparatus according to claim 10, wherein
the first supply substrate is a release liner and wherein the second supply substrate is
a transparent laminating film having a layer of adhesive disposed on the first surface

thereof for use in a combination laminating/adhesive transfer operation.

16. A hand-held substrate processing apparatus according to any of claims 10 to
14, wherein the first supply substrate is a flexible magnet substrate and wherein the
second supply substrate is a mask substrate devoid of adhesive while wound on the

second supply roll for use in a magnet making operation.

17. A hand-held substrate processing apparatus according to any of claims 10 to
14, wherein the first supply substrate is a release liner and wherein the second supply
substrate is a laminating film devoid of adhesive for use in an adhesive transfer

operation.

18. A hand-held substrate processing apparatus according to any of claims 10 to
14, wherein the first and second supply substrates are transparent laminating films

for use in a laminating operation.

19. A hand-held substrate processing apparatus for processing a selected

substrate including:
a frame of hand-held size configured to be received in one hand of a user;

first and second supply rolls rotatably mounted to the frame, the first supply
roll including a first supply substrate and the second supply roll including a second
supply substrate, at least one of the first and second supply rolls having pressure-

sensitive adhesive provided thereon; and

a substrate processing assembly devoid of rotatable nip rollers, the substrate
processing assembly including a substrate receiving opening and a resiliently
deformable structure fixed in the opening, the substrate receiving opening enabling
the sclected substrate to be fed therein with the first and the second supply substrates
positioned on opposing sides thereof, the resiliently deformable structure deforming
to apply pressure to the selected substrate and the first and second supply substrates

as they are advanced through the substrate receiving opening, thereby bonding the
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adhesive to the selected substrate;

wherein the hand-held size of the frame enables a processing operation to be
performed by inserting a leading edge portion of the selected substrate between the
first and second supply substrates and thereafter grasping the frame with one hand
and pulling lead end portions of the first and second supply substrates with the other
hand so as to advance the first and second supply substrates and the selected
substrate through the substrate processing assembly for application of pressure by the
resiliently deformable structure, substantially as herein described with reference to

the accompanying drawings.

20. A hand-held substrate processing apparatus for processing a selected

substrate including:
a frame of hand-held size configured to be received in one hand of a user;
a cartridge assembly mountable to the frame;

first and second supply rolls rotatably mounted to the cartridge assembly, the
first supply roll including a first supply substrate and the second supply roll including
a second supply substrate, at least one of the first and second supply rolls having

pressure-sensitive adhesive provided thereon; and

a substrate processing assembly devoid of rotatable nip rollers, the substrate
processing assembly including a substrate receiving opening and a resiliently
deformable structure fixed in the opening, the substrate receiving opening enabling
the selected substrate to be fed therein with the first and the second supply substrates
positioned on opposing sides thereof, the reéiliently deformable structure deforming
to apply pressure to the selected substrate and the first and second supply substrates
as they are advanced through the substrate receiving opening, thereby bonding the

adhesive to the selected substrate;

wherein the hand-held size of the frame enables a processing operation to be
performed by inserting a leading edge portion of the selected substrate between the
first and second supply substrates and thereafter grasping the frame with one hand
and pulling lead end portions of the first and second supply substrates with the other
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hand so as to advance the first and second supply substrates and the selected
substrate through the substrate processing assembly for application of pressure by the
resiliently deformable structure, substantially as herein described with reference to

the accompanying drawings.

DATED: 2 December 2005
PHIILLIPS ORMONDE & FITZPATRICK
Attorneys for Xyron, Inc.
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PROVIDING A SELECTED SUBSTRATE
FOR PROCESSING

PROVIDING FIRST AND SECOND SUPPLY 5102
ROLLS EACH HAVING A SUBSTRATE SUPPLY
WOUND AROUND A CORE THEREOF

ADVANCING THE SELECTED SUBSTRATE THROUGH A
SUBSTRATE PROCESSING ASSEMBLY SO THAT AT LEAST
ONE OF THE FIRST AND SECOND SUBSTRATE SUPPLIES

CAN BE BONDED TO THE SELECTED SUBSTRATE

T~ 5104
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