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DESCRIPTION

FIELD OF THE INVENTION

[0001] This invention relates generally to cleaning cards and more specifically to cleaning cards having the capability of cleaning
internal surfaces of machine-actuating mechanisms such as reading mechanisms in ATM machines, vending machines including
slots for receiving paper currency, turnstile machines including slots for receiving a token or card including a magnetic stripe, and
a variety of other machines including reading mechanisms having internal surfaces that require cleaning.

BACKGROUND ART

[0002] Many machines have machine-actuating mechanisms of the type intended to receive an operating card or other machine-
operating substrate (e.g., paper currency) for actuating the operation of a machine. In many machines, internal surfaces of the
machine-actuating mechanism are spaced apart a distance greater than the permissible thickness of the operating card, to
thereby keep the operating card out of contact with those internal surfaces, particularly internal surfaces of sensing mechanism,
e.g., surfaces of magnetic sensors, optical lenses and other surfaces defining the internal cavity of the machine actuating
mechanism. In many of these machine-actuating mechanisms internal rails are provided to actually support the operating card in
a position out of contact with the sensing mechanisms.

[0003] Cleaning cards for use in cleaning machine-actuating mechanisms are well known in the art. The commercially available
cleaning cards are substantially flat substrates that are intended to closely approximate the dimensions of the machine-operating
substrate so that they can be received in the machine-actuating mechanism for the purpose of cleaning internal surfaces thereof.
However, if the maximum thickness of a cleaning card that can be accepted in a reading device of a machine is less than the
spacing of the internal surfaces to be cleaned, then the cleaning card will not effectively engage those surfaces and will not
provide its desired cleaning function. This is particularly troublesome in reading devices wherein the operating card and cleaning
card are inserted through a slot into an enclosed machine-actuating mechanism and actually are pulled into, and retained within
the enclosed mechanism during the operation and cleaning of the reading device, respectively. In these reading devices, the
cleaning card cannot be manually pressed against either of the opposed internal surfaces within the slot, since the user of the
cleaning card actually relinquishes control over the position of the cleaning card when it is pulled into the enclosed mechanism.

[0004] Cleaning cards having raised surfaces for cleaning or removing foreign objects from internal machine surfaces are known
in the prior art, as exemplified by the disclosures in U.S. Patent No. 6,243,908 (Battle et al.), 6,107,221 (Nakajima et al.) and U.S.
Patent No. 5,153,964 (Gelardi et al.).

[0005] The Battle et al. '908 patent discloses a track clearance card employing a series of tabs which are biased in opposite
directions and have free, distal ends. While this type of card structure may be suitable for use in cleaning tracks in certain types
of document handling systems, it is not well suited for use in cleaning machine-actuating mechanisms; particularly, machine-
actuating mechanisms wherein the cleaning operation requires the cleaning card to move in opposed linear directions during the
cleaning operation.

[0006] The Nakajima et al. '221 patent discloses a variety of cleaning card structures. The embodiment illustrated in Figs. 5A -
5C includes two curved portions protruding in opposite directions from the central axis of the card and extending continuously
from one side edge to the other side edge of said card. This structure has limited applicability, since it is unable to clean
protected, internal surfaces of a machine-actuating mechanism that are recessed below protective guard rails of the mechanism.
In particular, such protective guard rails will compress the curved portions and thereby prevent those curved portions from
engaging the desired internal surfaces to be cleaned.

[0007] The Gelardi et al. '964 patent discloses a humber of embodiments of a cleaning card, with the preferred embodiments
illustrated in the drawings including a stiff backing sheet and a flexible cleaning sheet adhered to selected regions of the backing
sheet. The '964 patent states, in the paragraph beginning on line 47 of column 2, that the cleaner can be a single sheet with flaps
folded in both directions. In all embodiments described in detail in the drawings the flaps are disposed in rows extending from one
side edge to the other side edge. In some of these latter embodiments each row is provided by a single continuous flap. In other
embodiments, each row is provided by a continuous flap that is interrupted along its transverse dimension from one side edge to
the other side edge by a series of spaced apart cuts. In yet other embodiments of the invention each row of flaps is provided by a
series of discrete, spaced-apart tabs having free edges projecting above the general plane of the card. In all of the
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aforementioned embodiments the flaps in each row all project in the same direction from the central plane of the card. Providing
flaps in each row that extend only in a single direction imposes limitations on the cleaning effectiveness of the cards. In addition,
providing rows of flaps in the form of spaced apart tabs having free edges imposes limitations on the use of the card, and is not a
desirable construction for cleaning cards that are intended to be moved in opposed longitudinal directions during a cleaning
operation.

[0008] The present invention provides a unique, very versatile solution to the problem of cleaning internal surfaces of a
machine-actuating mechanism, and in particular internal surfaces of a sensing mechanism that are spaced further apart from
each other more than the maximum thickness of a substrate that can be received within the mechanism. In addition, as will be
noted hereinafter, the present invention can be employed in virtually all environments in which conventional cleaning cards have
been employed in the past, even in reading devices wherein the prior art cleaning cards actually engage internal surfaces of a
sensing mechanism to provide effective cleaning of those surfaces.

SUMMARY OF THE INVENTION

[0009] The above and other objects of this invention are achieved in cleaning card structures designed for use in cleaning
internal surfaces of a machine-actuating mechanism (e.g., internal surfaces of a sensing mechanism) of the type intended to
receive an operating card or other machine-operating substrate for actuating the operation of a machine. The cleaning cards of
this invention include a substrate having a central plane between opposed surfaces thereof, a machine direction dimension
defined between opposed end edges and a transverse direction dimension defined between opposed side edges. The opposed
surfaces each have a plurality of discrete raised areas each having an apex, or peak, and a peripheral wall having an edge
remote from said apex, or peak, said discrete raised areas being disposed in a plurality of transversely extending rows. At least
some discrete raised areas in at least some of the transversely extending rows, and preferably in all of said rows, extend on each
side of the central plane of the substrate with the peaks of the raised areas spaced farther from the central plane of the substrate
than the edges of the peripheral wall that are remote from the peaks. The cleaning card substrate has an effective thickness
between the opposed surfaces that is greater than the nominal thicknesses between those surfaces. edges projecting above the
general plane of the card. In all of the aforementioned embodiments the flaps in each row all project in the same direction from
the central plane of the card. Providing flaps in each row that extend only in a single direction imposes limitations on the cleaning
effectiveness of the cards. In addition, providing rows of flaps in the form of spaced apart tabs having free edges imposes
limitations on the use of the card, and is not a desirable construction for cleaning cards that are intended to be moved in opposed
longitudinal directions during a cleaning operation.

[0010] WO01/15146 describes a cleaning card for cleaning a reading head of a card reading device for data carrier cards. The
cleaning card comprises a card-shaped support element provided with a coating on at least one flat side. The coating serves for
cleaning the reading head and is provided with a profile with a plurality of cavities which are arranged in a regular pattern and are
designed for receiving and holding of particles or other pollutants that have been removed during cleaning of the reading head.

[0011] The present invention provides a unique, very versatile solution to the problem of cleaning internal surfaces of a
machine-actuating mechanism, and in particular internal surfaces of a sensing mechanism that are spaced further apart from
each other more than the maximum thickness of a substrate that can be received within the mechanism. In addition, as will be
noted hereinafter, the present invention can be employed in virtually all environments in which conventional cleaning cards have
been employed in the past, even in reading devices wherein the prior art cleaning cards actually engage internal surfaces of a
sensing mechanism to provide effective cleaning of those surfaces.

SUMMARY OF THE INVENTION

[0012] The above and other objects of this invention are achieved in cleaning card structures according to claim 1.

[0013] Reference throughout this application to "effective thickness" means the thickness dimension between planes that are
parallel to each other and are tangent to the highest points (e.g., peaks) on opposite sides of the central plane.

[0014] Reference throughout this application to "nominal thickness" means the thickness of the actual substrate normal to, and
between the opposed surfaces of the substrate.

[0015] Reference throughout this application to "apex," "peak," "apices" or "peaks" refers to the highest location of the discrete



DK/EP 1759042 T3

raised areas, which unless specifically limited, can be a flat surface, the upper region of a curved surface, a linear edge, or a
point.

[0016] Reference throughout this application to "peripheral wall" in referring to a portion of a discrete raised area means both a
continuous wall extending about the peak, or apex, of a discrete raised area, as well as an interrupted peripheral wall having two
or more spaced-apart segments about the apex of a discrete raised area. In particular, reference to "peripheral wall" in this
application is a generic term encompassing, inter alia, the peripheral wall structure in all embodiments specifically described and
shown in Figs. 1-9.

[0017] Reference in this application to discrete raised areas being "disposed" in any specified direction does not require that the
discrete raised areas be actually spaced apart from each other by substantially flat, non-raised surfaces. In other words, the
reference to "disposed" in describing the positional relationship between, or among discrete raised areas describes an
arrangement wherein adjacent discrete raised areas include peripheral wall edges remote from the apices of said adjacent
discrete raised areas, which edges either are in contact with each other or are spaced apart from each other by undeformed
regions of the cleaning card substrate.

[0018] Most preferably every other raised area in each transverse row is on one side of the central plane of the substrate and
the other raised areas in each transverse row are on the other side of the central plane of the substrate.

[0019] Most preferably the effective thickness of the cleaning card is more than three times its nominal thickness.

[0020] In the preferred embodiments of this invention at least some of the discrete raised areas on each side of the central
plane, and most preferably all of said discrete raised areas, have complimentary, underlying recessed areas.

[0021] In certain embodiments, transverse rows of discrete raised areas are separated in the machine direction by generally
planar sections of the substrate that are free of raised areas, the nominal thickness of the cleaning card substrate being
substantially the same in the spaced apart raised areas and in the generally planar sections between said raised areas.

[0022] In certain preferred embodiments of this invention at least some of the raised areas have side margins extending in the
machine direction that are separated from the cleaning card substrate; most preferably by cuts.

[0023] In the most preferred embodiments of this invention the raised areas in at least one of the transversely extending rows
are transversely offset from raised areas in an adjacent transversely extending row so that a surface of at least the peripheral wall
of at least one raised area in said adjacent rows on each side of said central plane is located in the machine direction along the
entire transverse dimension of the substrate.

[0024] In the most preferred embodiments substantially all of the discrete raised areas have a peak and a peripheral wall
terminating at a peripheral edge remote from said peak and being disposed closer to the central plane of said substrate than said
peak, said cleaning card substrate having an effective thickness between the opposed surfaces that is greater than the nominal
thickness between those surfaces.

[0025] In certain preferred embodiments the discrete raised areas extend over substantially the entire surface of each of the
opposed surfaces.

[0026] In one embodiment of the invention the discrete raised areas extend over substantially the entire length, from one end
edge to the other end edge, but extend over approximately one-half of the transverse dimension of the substrate from one side
edge of said substrate to approximately the central longitudinal axis of the substrate.

[0027] In certain embodiments of this invention the cleaning card substrate includes a first set of discrete spaced-apart raised
areas located in at least two transverse rows disposed relative to each other in the machine direction and being located adjacent
one end edge of said substrate, and a second set of discrete spaced-apart raised areas located in at least two transverse rows
disposed relative to each other in the machine direction adjacent the opposed end edge. In this embodiment a central region of
the card is substantially planar and free of raised areas.

BRIEF DESCRIPTION OF SEVERAL VIEWS OF THE DRAWINGS
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[0028] The invention will be described in conjunction with the following drawings in which like reference numerals designate like
elements and wherein:

Fi

g. 1is a plan view of one example of a cleaning card.

Fig. 2 is a sectional view along line 2 - 2 of Fig. 1, showing the central plane by line C/L;

Fig. 3 is a sectional view along line 3 - 3 of Fig. 1, showing the central plane by line C/L;

Fig. 4 is a plan view of an alternate example of a cleaning card;

Fig. 5 is a plan view of one embodiment of a cleaning card according to the present invention;

Fig. 6 is a sectional view taken along line 6 - 6 of Fig. 5, with the central plane being designated C/L;
Fig. 7 is a sectional view taken along line 7 - 7 of Fig. 5; with the central plane being designated C/L.
Fig. 8 is a plan view of yet another embodiment of the invention;

Fig. 9 is a plan view of yet another embodiment of the invention;

Fig. 10 is a schematic plan view of a portion of a machine-actuating mechanism of a type that can be cleaned with the cleaning
cards of this invention, with parts omitted for purposes of clarity; and

Fig. 11 is an end elevational view taken along line 11 - 11 of Fig. 10, also showing certain features that are omitted from Fig. 10.

DETAILED DESCRIPTION OF THE INVENTION

[0029] A cleaning card is illustrated at 10 in Figs. 1 - 3. This cleaning card includes a substrate 12 having a central plane C/L
between opposed surfaces 14 and 16. In addition, the substrate 12 has a machine direction dimension disposed between
opposed end edges 18 and 20, and a transverse direction dimension disposed between opposed side edges 22 and 24.

[0030] Referring to Figs. 2 and 3, the substrate 12 includes discrete raised areas 26 on one side of the central plane C/L, each
having a peak or apex 28 joined to a sloping peripheral wall 30. In addition the substrate includes a plurality of discrete raised
areas 32 on the other side of the central plane C/L including a peak or apex 34 joined to a sloping peripheral wall 36. The
discrete raised areas 26 and 32 preferably are formed by an embossing operation and are disposed in both the transverse
direction (Fig. 3) and machine direction (Fig. 2) to provide a plurality of transversely extending rows 38 of raised areas, which
rows are disposed relative to each other in the machine direction. Although the transversely extending rows 38 are substantially
normal to the opposed side edges 22 and 24, the transversely extending rows can be oriented so that they are canted at an
angle other than 90 degrees to such opposed side edges.

[0031] Referring specifically to Fig. 2, which shows a segment of a longitudinal row 39 of discrete raised areas, it should be
noted that the sloping peripheral wall 30 of each discrete raised area 26 joins the sloping peripheral wall 36 of an adjacent
discrete raised area 32 at a peripheral edge 40 located substantially at the central plane C/L of the substrate 12. This peripheral
edge 40 provides the leading edge of one of the discrete raised areas 26 or 32, and the trailing edge of its connected raised area
32 and 26, respectively, as viewed in the machine direction of the substrate 12 (e.g., along line 2 - 2 of Fig. 1). Although the
longitudinal rows 39 are substantially normal to the opposed end edges 18 and 20, the longitudinal extending rows can be
oriented so that they are canted at an angle other than 90 degrees to such opposed end edges.

[0032] Referring to Figs. 1 and 3, it should be noted that the discrete raised areas 26,32 in each of the transverse rows 38 are
discrete raised areas 26 located on one side of the central plane alternating with discrete raised areas 32 located on the other
side of the central plane. This same relationship exists in longitudinal rows 39 of discrete raised areas extending in the machine-
direction dimension. As illustrated in Figs. 1 and 3, each discrete raised area 26,32 disposed in each transverse row 38 is in
transverse alignment with a raised area 32, 26, respectively, in an adjacent transverse row 38. However, the discrete raised areas
in adjacent transverse rows can be transversely offset by any desired distance, such that the discrete raised areas 26 and 32 in
one transverse row 38 only partially overlap the discrete raised areas 32, 26, respectively, in an adjacent transverse row 38. In
this latter embodiment, the apices of discrete raised areas in one longitudinal row can be solely apices 28 of discrete raised areas
26 or apices 34 of discrete raised areas 32, and the apices of discrete raised areas in an adjacent, longitudinal row may be
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provided solely by apices 34 of discrete raised areas 32 or apices 28 of discrete raised area 26, respectively. By transversely
offsetting the raised areas 26 and 32 in adjacent transverse rows 38, peaks 28 of the discrete raised areas 26 will be present
over a greater percentage of the transverse dimension of the cleaning card 10 for cleaning internal surfaces of a machine-
actuating mechanism when the cleaning card is directed into the machine-actuating mechanism in the machine direction.
Likewise, the peaks 34 of discrete raised area 32 will be present over a greater percentage of the transverse dimension of the
cleaning card 10 when the cleaning card is employed to clean internal surfaces of a machine-actuating mechanism, as just
described.

[0033] Referring to Fig. 4, a second example of a cleaning card is illustrated at 100. This cleaning card has a substrate 112 that
can be formed of the identical materials as substrate 12, as will be described in detail later in this application. In addition, the
cleaning card 100 has substantially the same pattern, or arrangement, of discrete raised areas 26 and discrete raised areas 32
as the cleaning card 10 illustrated in Figs. 1 and 2, with the exception that the embossed pattern of raised areas is provided only
over one half of the transverse dimension of the substrate 112. Thus, in this example one half of the substrate 112 (the lower half
indicated in Fig. 4) is substantially planar and unembossed. The other half of the substrate 112 has a plurality of transverse rows
38 of raised areas 26 and 32, arranged in the identical manner described above in connection with the cleaning card 10
illustrated in Figs. 1-3. Moreover, the discrete raised areas 26 and 32 in adjacent transverse rows 38 can be transversely offset
from each other, also as was described in detail in connection with the cleaning card 10 illustrated in Figs. 1 - 3 to achieve the
same or similar benefit as described with respect to the cleaning card 10. In addition, the transverse rows 38 and longitudinal
rows 39 of raised areas either can be normal to opposed side edges 122, 124 or opposed end edges 118, 120, respectively, or
can be canted at a different angle relative to said side and end edges, as described in connection with cleaning card 10.

[0034] The cleaning card 100 provides at least two options in use, and may be well suited for use in environments in which a
cleaning card is continuously gripped by a user as it is being swiped through a machine-actuating mechanism to clean internal
surfaces thereof. For example, in a number of ATM machines the machine-actuating mechanism does not actually pull or suck the
operating card (or cleaning card) into an internal cavity. Rather, the operating card is actually swiped through an open-ended
slot, with the user of the card maintaining a continuous grip on the operating card during use. In these latter mechanisms the
cleaning card 100 of Fig. 4 can be employed by a user either gripping the embossed half of the cleaning card 100 and swiping
the substantially planar half through the machine-actuating mechanism, or alternatively, the user can grip the planar half of the
cleaning card 100 and swipe the embossed half through the cleaning mechanism.

[0035] Referring to Figs. 5 - 7, a most preferred embodiment of a cleaning card in accordance with this invention is illustrated at
200. The cleaning card 200 includes a substrate 212, which can be of the identical materials employed in the substrate 12, 112 of
the cleaning cards 10 and 100, as will be described in detail later in this application. The substrate 212, includes opposed can be
of the identical materials employed in the substrate 12, 112 of the cleaning cards 10 and 100, as will be described in detail later in
this application. The substrate 212, includes opposed surfaces 214, 216 on opposite side of central plane C/L, opposed end
edges 218, 220 defining the machine direction dimension of the cleaning card 200, and opposed side edges 222, 224 defining
the transverse direction dimension of the cleaning card 200.

[0036] The substrate 212 includes discrete raised areas 226 on one side of the central plane C/L, each of said raised areas
including a peak 228 joined to a sloping peripheral wall including segments 230, 231. In addition, the substrate 212 includes
discrete raised areas 232 extending on the other side of the central plane C/L, each of said latter discrete raised areas including
a peak 234 and a sloping peripheral wall including segments 236, 237.

[0037] As can be seen best in Fig. 5, the discrete raised areas 226 and 232 are disposed in both the transverse direction and
the machine direction of the substrate 212 so as to dispose those discrete raised areas in a plurality of transversely extending
rows 238 that are spaced apart from each other in the machine direction dimension. As can be seen best in Fig. 7, each of the
transverse rows 238 is spaced apart from an adjacent transverse row by a substantially planar segment 239. As in the above-
described embodiments, the transverse rows 238 of raised areas either can be normal to opposed side edges 222, 224, as
illustrated, or canted at a different angle to said side edges as desired.

[0038] Referring specifically to Figs. 5 and 6, each of the transversely extending rows 238 is provided by a series of alternating
discrete raised areas 226 and discrete raised areas 232.

[0039] Referring to Fig. 5, in the preferred embodiment of the invention, the adjacent discrete raised areas 226 and 232, are
separated from each other by slits, or cuts 240 to provide open areas for entrapping debris during the cleaning of a machine-
actuating mechanism. As is further illustrated in Fig. 5, in a preferred embodiment of this invention the discrete raised areas in
adjacent rows 238 are transversely offset relative to each other so that the cut regions or slots 240 in each transverse row are
transversely offset from the cut regions, or slots 240 in each adjacent transverse row. In this construction, internal surfaces of the
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machine-actuating mechanism to be cleaned will be exposed to solid surfaces of discrete raised areas 226 over the entire
transverse extent of the substrate 212, and also to solid surfaces of discrete raised areas 232 over the entire transverse extent of
said substrate. In other words, in all machine direction locations of cleaning card 200 a plurality of solid surfaces (as opposed to
cuts) of discrete raised areas of 226 and 232 exist. In this preferred embodiment, there is no continuous machine-direction
location occupied only by slits or cuts 240 joining the adjacent discrete raised areas 226 and 232 in each transverse row 238.

[0040] As is readily apparent from Figs. 5 and 7, the peaks 228 and 234 of the discrete raised areas 226, 232, respectively, are
provided by substantially sharp creases, and these creases are joined to substantially planar sections of the substrate 212
through a sloping peripheral wall including interrupted segments 230, 231 and a sloping peripheral wall including interrupted
segments 236, 237, respectively.

[0041] It also should be noted that transverse end regions 242, 244 of the substrate 212 adjacent each of the opposed end
edges 218, 220, respectively are substantially planar to provide a leading edge that easily can be inserted into a slot of a
machine-actuating mechanism having internal surfaces to be cleaned. In other words, in the preferred cleaning card 200, either
the end edge 218 or the end edge 220 can be employed easily as the leading edge for insertion into a slot of a machine-
actuating mechanism to be cleaned.

[0042] In a representative embodiment, the cleaning card 200 has a transverse dimension of approximately 2 ¥ inches, with the
transverse dimension of each discrete raised area 226, 232 being approximately 0.285 inches wide. In addition, the discrete
raised areas 226, 232 in adjacent transverse rows 238 are transversely offset from each other approximately 0.03 inches, to
thereby stagger the orientation of the slits or slots 240 in the machine direction of feed of the card into the machine-actuating
mechanism to be cleaned.

[0043] Referring to Figs. 8, an alternative embodiment of a cleaning card is illustrated at 300. This cleaning card is substantially
identical to the cleaning card 200. That is, discrete raised areas 326, 332 in the cleaning card 300 are formed in the identical
shape as the discrete raised areas 226, 232 in the cleaning card 200.

[0044] The only difference between the cleaning card 300 and the cleaning card 200 is that a central region 311 of the cleaning
card 300 is provided by a substantially flat portion of the substrate 312 that is free of raised areas. This results from interrupting
the transverse dimension of the three central transverse rows 338 of discrete raised areas.

[0045] For some applications it may be desirable to provide a substantially planar central region 311 to permit easy gripping of
the cleaning card 300 by a suction pick-up device that commonly is employed in connection with automated pouching equipment,
wherein one or more cleaning cards 300 is pre-packaged in a pouch. Such pouching equipment is well known to people skilled in
the art and needs no further explanation herein.

[0046] Referring to Fig. 9, yet another embodiment of a cleaning card is illustrated at 400. This cleaning card 400 is generally
wider than the previously disclosed cleaning cards, but does include, in the preferred embodiment, the same structure of discrete
raised areas 426, 432 as the discrete raised areas 226, 232 employed in the cleaning card 200. In the illustrated embodiment,
the discrete raised areas 426, 432 are provided in transversely extending, parallel rows 438. Two of the rows 438 are adjacent
one end edge 418 of the cleaning card, and the other two rows 438 are adjacent the other end edge 420 of the cleaning card.
Transverse regions 440 of the cleaning card 400 adjacent each of the end edges 418, 420 are substantially planar, to provide
leading edges that can be directed into a machine-actuating mechanism to be cleaned.

[0047] The cleaning card 400 is well suited for use in cleaning thermal printers, which is a direct contact system in which a print
head burns media into a paper. In the cleaning card 400, central section 411 is a substantially planar, unembossed region and is
adapted to actually engage the print head and provide a burnishing function. In this structure, the cleaning card 10 is actually
adapted to pick up dust both before and after the print gate of the thermal printer, by providing the central planar burnishing
section 411 between the pairs of rows 438 of discrete raised areas disposed adjacent each end edge 418, 420 of the cleaning
card.

[0048] It should be understood that the discrete raised areas 426, which extend on one side of the central line of the substrate
also engage the print head to provide a burnishing function and the discrete raised areas 432 extending on the opposite side of
the central plane also engage a print head disposed in contact with that side of the cleaning card.

[0049] Also, as in the earlier described embodiments, in the cleaning cards 300 and 400 the transverse rows 338, 438,
respectively, can either be normal to the side edges of the cards, as illustrated, or can be canted at a different angle to said side
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edges, as desired.

[0050] The schematic representation illustrating a representative manner in which cleaning cards of this invention are employed
is shown in Figs. 10 and 11. It should be understood that the reading mechanism 500 that is illustrated in Figs. 10 and 11 is by
way of illustration only, and is not a limitation on the broadest aspects of this invention. However, it does constitute a machine-
actuating mechanism in which the cleaning cards of this invention can desirably be employed.

[0051] Referring to Figs. 10 and 11, a schematic representation of a machine-actuating mechanism 500 of a type that is capable
of receiving either paper currency or a paper substrate with a bar code as the operating substrate will be described in connection
with the use of cleaning card 200, which constitutes a preferred embodiment of this invention. In particular, the illustrated
machine-actuating mechanism 500 includes transversely spaced apart lower rails 502 and vertically aligned, transversely spaced

apart upper rails 504. The transverse spacing between the lower rails and between the upper rails is approximately 5/8M inch. It
should be noted that the upper and lower rails 504, 502 extend for a short distance beyond each end of reading heads 508, 510
to protect those heads, as will be explained in greater detail hereafter.

[0052] Referring to Fig. 10, the illustrated machine-actuating mechanism 500 includes four upper card reading heads 508; two
disposed between the transversely spaced apart upper rails 504 and two located in a region outside of said rails. Four
corresponding card readers, only one which is illustrated at 510 in Figs. 11, are vertically aligned with the four card readers 508
shown in Fig. 10.

[0053] Referring to Fig. 11, it should be noted that the upper card readers 508 are all recessed below inner peripheral surfaces
of the upper guide rails 504 that define the upper guide path for the machine operating substrate (and also for the cleaning cards
of this invention). In a like manner, the lower card readers 510 are recessed below the inner peripheral surfaces of the
transversely spaced apart lower guard rails 502 that provide the lower support surface for the operating substrate or cleaning
card of this invention. It should be apparent that if the cleaning cards employed to clean this mechanism were substantially planar,
non-resilient members, they would pass through the feed slot between the upper and lower rails 504, 502 without engaging the
exposed surfaces of the card readers or sensors requiring cleaning. This would preclude any effective cleaning of those exposed
surfaces by the cleaning card.

[0054] As can be seen in Figs. 10 and 11, the machine-actuating mechanism 500 includes a pair of transversely spaced apart,
upper and lower drive rolls on each side of the card readers. Transversely spaced-apart lower rolls 512 located downstream of
the reading heads each have an axial dimension of approximately 1/8 inch and are driven through a common drive shaft 513 from
any suitable power source, e.g. motor 514. Referring to Fig. 10, each of these lower drive rolls 512 are in substantial alignment in
the machine direction with the end reading heads 508, 510 located outside of the transverse area bounded by the pairs of upper
and lower rails 504, 502, respectively.

[0055] A pair of upper, non-driven rolls (only one of which is shown at 516 in Fig. 11) are vertically aligned over the powered rolls
512 and are biased into meshing engagement with these powered rolls to aid in directing an operating card (and cleaning card of
this invention) into and out of the machine-actuating mechanism 500.

[0056] Referring to Figs. 10 and 11, a similar set of spaced-apart lower rolls 518 (only one of which is shown in Fig. 11) and
spaced-apart upper rolls 520 are disposed at the upstream side of the guard rails 502, 504 and are similar to the drive rolls 512
and 516 described above. However, the upper, axial spaced apart drive rolls 520, as opposed to the lower spaced apart drive
rolls 502, are the powered rolls.

[0057] As can be seen in Fig. 10, if desired a single, lower guide roll 522 can be provided in a location downstream of the guide
rails but in longitudinal alignment with the gap between the transversely spaced apart guide rails 502, 504. This latter roll is not
powered, and generally functions to aid in guiding the movement of the operating substrate and/or cleaning card into and out of
the machine-actuating mechanism 500.

[0058] It should be understood that the materials that can be employed in the cleaning cards of this invention are all well known
in the art and do not constitute a limitation on the broadest aspect of this invention. However, a preferred structure is a laminate
including a flexible polymeric substrate, such as polypropylene substrate, provided with opposed, thin, non-woven layers that
provide the desired cleaning function. Most preferably each of the non-woven layers is a spunlaced, non-woven material sold
under the trademark Sontara by du Pont de Nemores and Company in Wilmington, Delaware. As noted, in this preferred
construction the flexible substrate is the core and, although flexible, has the necessary rigidity to permit use of the substrate in a
cleaning card structure.
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[0059] The completed laminate, including the plastic core and spunlaced surface layers can be obtained from Bixby International,
located in Newbury Port, Massachusetts.

[0060] It should be understood that the unique features of this invention can be employed with cleaning card structures of a
variety of different materials, which can easily be ascertained by individuals skilled in the art.

[0061] In accordance with a preferred method of this invention, applicants have discovered that by forming the discrete raised
areas while the substrate employing the polymeric core is damp with a fluid, preferably water, the memory of the discrete raised
areas for their formed configuration is materially enhanced. This enhanced memory results in an enhanced ability of the discrete
raised areas to spring back to their preformed, raised condition after being compressed by internal surfaces in a machine-
actuating mechanism to be cleaned. This enhanced ability to retain the deformed memory was unexpectedly discovered in
connection with the formation of prototype cleaning cards 200 provided with the discrete raised areas 226, 232. Specifically, the
cuts separating the discrete raised areas were formed with a water jet that inherently also dampened the substrate. Applicants
discovered that the discrete raised areas 226, 232 were easily formed in the dampened substrate and were set upon drying, with
excellent memory for the deformed condition. In the preferred embodiment of the invention the substrate is permitted to dry under
ambient conditions, it being unnecessary to provide a separate drying operation. However, if necessary, a separate drying step
could be employed.

[0062] In accordance with a preferred method of this invention, the unembossed substrate is initially provided with sufficient
moisture to render the substrate damp. Thereafter, the damp substrate is directed through a pair of embossing dies to form the
desired, embossed pattern therein and then the substrate is permitted to dry under ambient conditions prior to packaging.

[0063] In accordance with another preferred method of this invention it has been discovered that with heated embossing dies the
memory of the discrete raised areas for their formed configuration also is materially enhanced. This enhanced memory results in
an enhanced ability of the discrete raised areas to spring back to their preformed, raised condition after being compressed by
internal surfaces in a machine-actuating mechanism to be cleaned. In a representative embodiment, the discrete raised areas
were embossed into the preferred cleaning card construction, which includes a polypropylene core, with embossing dies heated
to approximately 70° C. The specific temperature of the heating dies does not constitute a limitation on the broadest aspects of
this invention. The desired embossing die temperature will be dictated by the material of the cleaning card substrate and can be
ascertained easily by individuals skilled in the art.

[0064] Applicants have determined that it is not possible to adequately retain the embossed configuration in the preferred
substrate of this invention by embossing the substrate in a dry condition with unheated dies. However, by dampening the
substrate prior to embossing, unheated dies can be effectively employed, or alternatively, heated dies can be employed without
the need to dampen the substrate.

[0065] However, Applicants have determined that a combination of both dampening the substrate and employing heat during the
embossing operation is preferred, since it gives more flexibility and control over the dwell time and pressure requirements during
the manufacturing operation. This permits a faster production rate while establishing excellent memory for the embossed
condition of the substrate. In this most preferred embodiment, the substrate is first dampened and then embossed with heated
dies prior to permitting the substrate to dry under ambient conditions. If necessary a separate drying step may be provided.

[0066] In connection with forming the cleaning card 200, the set of embossing dies preferably are designed to provide the cutting
or severing operation between adjacent raised areas simultaneously with the embossing of those raised areas into the substrate,
and subsequent to dampening the substrate.

[0067] Although it is preferred to both form the raised areas and the cut areas in a single embossing operation, it also is possible
(and within the scope of this invention) to initially provide cuts or slits in the substrates by a water jet cutting process as described
above, prior to directing the substrate through an embossing station. This jet cutting process also functions to dampen the
substrate prior to embossing, thereby permitting the substrate to retain the desired embossed configuration therein.

[0068] It should be understood that after forming the desired embossed pattern in the substrate the substrate is directed through
a drying station to complete formation of the cleaning cards of this invention.

[0069] It should be noted that it is within the scope of this invention to specifically form the cleaning cards of this invention with
the embossed pattern being determined, in part, by the specific reading mechanisms to be cleaned. Specifically, the location of
various internal surfaces to be cleaned may dictate the arrangement and location of embossments in the cleaning cards in this
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invention.

[0070] Without further elaboration the foregoing will so fully illustrate our invention that others may, by applying current or future
knowledge, readily adapt the same for use under various conditions of service.
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Patentkrav

1. Renggringskort (200, 300, 400, 500) til anvendelse i renggring af inderflader af
en maskinaktuerende mekanisme af typen beregnet til at modtage et driftskort
eller andet maskindrivende substrat til at aktuere driften af en maskine, hvor
renggringskortet inkluderer et substrat (212, 312) med et centralt plan (C/L)
mellem modstéende overflader deraf, en maskinretningsdimension defineret
mellem modstdende endekanter (218, 220, 418, 420) og en tvaergaende
retningsdimension defineret mellem modstéende sidekanter (222, 224), hvor de
modstaende overflader hver har en flerhed af separate haevede omrader (226,
232, 326, 426) som tilvejebringer en flerhed af tvaerudstraekkende raekker (238,
338, 438) af separate havede omrader, mindst nogle separate havede omrader i
mindst nogle af de tvaerudstraskkende raekker som straekker sig udad p& hver side
af det centrale plan, de separate haevede omréder hver inkluderer en spids (228,
234) og en skréende perifer vaeg (230, 231, 236, 237), kendetegnet ved at
tilstgdende tvaerudstraekkende raekker af separate haevede omrader er anbragt
med afstand fra hinanden i maskinretningen med i alt vaesentligt plane segmenter
(239) fri for separate haevede omrader, hvor den skrdende perifere vaeg af hver af
de separate haevede omrader inkluderer skraende afsnit (230, 231) som straekker
sig fra spidsen i maskinretningen pa modstaende sider af spidsen og er forbundet
til substratet, hvor tilstgdende skraende afsnit i tilstgdende tvaerudstrackkende
raekker som er anbragt med mellemrum i maskinretningen med i alt vaesentligt
plane segmenter er forbundet til de i alt veesentligt plane segmenter, hvor spidsen
af hvert haevede omrade er mellemliggende de skraende afsnit af det havede
omrade og er laengere vaek fra det centrale plan end kanten af hver af de
skraende afsnit forbundet til i alt vaesentligt plane segmenter, hvor
renggringskortsubstratet har en effektiv tykkelse som er stgrre end den nominale
tykkelse, hvor den effektive tykkelse er afstanden vinkelret pa og mellem planer
som er parallelle med hinanden og tangerer til spidserne pa modstaende sider af
det centrale lag, hvor den nominale tykkelse er afstanden vinkelret pa og mellem

de modstdende overflader af substratet.

2. Renggringskortet (200, 300, 400, 500) ifglge krav 1, hvor hvert andet haevede
omrade (226, 232, 326, 426) i hver tvaergéende raekke (238, 338, 438) er pa en
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side af det centrale plan (C/L) og de andre haevede omrader i hver tvaergdende

rackke er pa den anden side af det centrale plan.

3. Renggringskortet (200, 300, 400, 500) ifglge krav 1 eller krav 2, hvor den
effektive tykkelse er mere end tre gange den nominale tykkelse.

4. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst foregédende
krav, hvor mindst nogle af de separate havede omrader (226, 232, 326, 426) pa
hver side af det centrale plan (C/L) har et underliggende forsaenket omrade.

5. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst foregdende
krav, hvor den nominale tykkelse er i alt vaesentligt ens i tvaerudstraekkende
reekker (238, 338, 438) af separate haevede omrader (226, 232, 326, 426) og i
de plane segmenter (239) mellem tilstgdende tveerudstraekkende raekker.

6. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst foregaende
krav, hvor de havede omrader (226, 232, 326, 426) i hver tvaerudstraekkende
rackke (238, 338, 438) er tveerforskudt fra de haevede omréder i tilstgdende
tvaergdende raekker.

7. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst foregaende
krav, hvor mindst nogle af de haevede omréder (226, 232, 326, 426) har en
tvaergdende dimension som er mindre end den tvaergéende afstand mellem
beskyttelseselementer anbragt tveergdende med mellemrum (502, 504) af
inderfladeomrader af en maskinaktuerende mekanisme (500) til at indgribe med
og renggre inderfladeomraderne mellem beskyttelseselementerne, hvor
beskyttelseselementerne opretholder et maskindrivende substrat ud af indgreb
med inderfladeomraderne som del af den normale drift af den maskinaktuerende

mekanisme.

8. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst foregédende
krav, hvor separate haevede omrader (226, 232, 326, 426) straekker sig over i alt
vaesentligt hele arealet af de modstédende overflader.

9. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst af kravene 1
til 7, hvor separate haevede omréder (226, 232, 326, 426) er anbragt over i alt
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vaesentligt hele lzengden fra forkanten (218, 418) til bagkanten (220, 420), og
over cirka halvdelen af den tvaergéende dimension af kortet fra en sidekant (222,
224) af kortet til cirka den langsgdende akse af kortet placeret i midten mellem de

modstdende sidekanter.

10. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst af kravene
1 til 7, hvor de separate havede omrader (226, 232, 326, 426) er anbragt i
mindst to tveerudstraekkende raekker (238, 338, 438) placeret tilstgdende en af de
modstédende endekanter (218, 418) og i mindst to tvaerudstraekkende raekker
placeret tilstgdende den anden af de modstdende endekanter (220, 420), hvor

midteromradet af kortet er frit for haevede omrader.

11. Renggringskortet (200, 300, 400, 500) ifglge et hvilket som helst foregdende
krav, hvor mindst nogle af de haevede omrader (226, 232, 326, 426) inkluderer
sidemarginer (240) straekkende sig i maskinretningen og som er adskilt fra
renggringskortsubstratet (212, 312).

12. Renggringskortet (200, 300, 400, 500) ifglge krav 11, hvor de haevede
omrader (226, 232, 326, 426) som er adskilt fra renggringskortsubstratet (212,
312) er adskilt med snit (240).

13. Fremgangsmade til fremstilling af et renggringskort ifglge krav 1,
fremgangsmaden inkluderer trinnene:
at tilvejebringe et substrat (212, 312) inkluderende et polymermateriale;
0g
at praege substratet med opvarmet praegevaerktgj for at tilvejebringe en
flerhed af separate haavede omrader (226, 232, 326, 426) med elastisk
hukommelse til den praegede konfiguration; hvor fremgangsmaden
inkluderer
at tilvejebringe snit (240) i substratet mellem mindst nogle
tilstgdende haevede omrader.

14. Fremgangsmaden ifglge krav 13, hvor snittene (240) tilvejebringes samtidig
med praegningen af de haavede omrader (226, 232, 326, 426) i substratet (212,
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312).

15. Fremgangsmaden ifglge kravene 13 eller 14, hvor snittene (240)
tilvejebringes forud for praegning af de haevede omrader (226, 232, 326, 426) i
substratet (212, 312).

16. Fremgangsmaden ifglge et hvilket som helst af kravene 13 til 15, hvor
polymermaterialet inkluderer polypropylen.

17. Fremgangsmaden ifglge et hvilket som helst af kravene 13 til 16, hvor
substratet (212, 312) inkluderer et polymermateriale og et ikke-vaevet stof pa

modstdende overflader deraf.
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