05/051664 A2 I TK O OO0 VNP OO

e
=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Burcau

(43) International Publication Date
9 June 2005 (09.06.2005)

A OO R

(10) International Publication Number

WO 2005/051664 A2

(51) International Patent Classification’: B41J
(21) International Application Number:
PCT/US2004/029496

(22) International Filing Date:
9 September 2004 (09.09.2004)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:

60/502,535 12 September 2003 (12.09.2003) US

(71) Applicant (for all designated States except US): FARGO
ELECTRONICS, INC. [US/US]; 6533 Flying Cloud
Drive, Eden Prairie, MN 55344 (US).

(72) Inventors: LIEN, Brent, D.; 4255 Blaisdell Avenue
South, Minneapolis, MN 55409 (US). GALE, Thomas,
G., Jr.; 2905 Zenith Avenue North, Robbinsdale, MA

55422 (US). HOFFMAN, Ted, M.; 8720 Darnel Road,
Eden Prairie, MN 55344 (US). SKOGLUND, John, P.;
4044 West 40th Street, Savage, MN 55378 (US). VAN-
DER WOUDE, Andy, A.; 10526 Lee Drive, Eden Prairie,
MA 55347 (US).

(74) Agents: KAUL, Brian, D. et al.; Westman, Champlin &
Kelly, P.A., Suite 1600 - International Centre, 900 Second

Avenue South, Minneapolis, MN 55402-3319 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, HI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

[Continued on next page]

(54) Title: REVERSE-IMAGE IDENTIFICATION CARD PRINTER

100 124 272
'\ 119
W 270 . 274
CONTROLLER 123 272
114 274
L[]
122 118
110 7
104—" > 136 270
112
132
127 116 . —;)/ _j\
106—\\1837 \3 140 _L144
T 134 25 120 (M 135
L 148
<2 | 180 250 187
> L.
S / ! r===1 188
Ak 138 I 1 s
2 --Q-q Q:18§_ R
. 185 .---J 186
; 185 [185 185 9185
{370 184

(57) Abstract: Methods of the present invention relating to an identification card printer (100) include a method of calibrating
a ribbon sensor (116) for detecting transition portions (131) between adjoining panels (130) of a ribbon (114) and a method of
calibrating tension in a ribbon (108 or 114). Identification card printers in accordance with embodiments of the invention include a
P printer having a print ribbon (108), a transfer ribbon (114), a printhead (112), and a first sensor (250) positioned downstream of the
printhead relative to a feeding direction (132) of the ribbon; a printer having a print platen (122), a first support, a printhead, and a
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between a print position (194) and a withdrawn position (196), the printhead is moveably mounted to the first support for movement
between a forward position (214) and a floating position (216) relative to the first support, and the biasing component (230) is
configured to apply a biasing force to bias the printhead toward the forward position; a printer having a base frame (such as side
walls (101), a first ribbon roll support (such as (320), and a swing frame (such as side walls (310) and (312), wherein the first ribbon
roll support is attached to the base frame is configured to support a first roll of a ribbon (such as 114) for rotation about an axis
and the swing frame is rotatably mounted to the base frame for pivotal movement relative to the base frame about the axis between
opened and closed positions; a printer having a base frame, a card transport mechanism (184), and a card guide (370), wherein the
card transport mechanism includes components (such as rollers 185) attached to the base frame that are configured to transport a
card (186) along a print path (146), the card guide is in line with the print path and includes a position that is adjustable relative to
the base frame and a base member (376) over which lies the card path and a pair of side guide members (372) and (374) attached
to the base member on opposing sides of the card path; and a printer having a card transport mechanism and a card bender (412)
including a pinch roller assembly having a first roller (414) and a second roller (416) configured to receive a card from the card
transport mechanism, wherein axes of rotation of the first and second rollers are aligned in a plane (426) that is non-perpendicular
to the card path.
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REVERSE-IMAGE IDENTIFICATION CARD PRINTER

BACKGROUND OF THE INVENTION

The present invention generally relates to an
identification card printer. Some aspects of the
present invention relate to reverse-image
identification card printers.

Reverse-image identification card printers
generally utilize an intermediate transfer film or
ribbon on which an image is printed by a printhead.
The printhead is typically a thermal printhead that
operates to heat different colored dye panels of a
thermal print ribbon to transfer the colored dye from
the print ribbon to a panel of transfer film and form
the image thereon. The printed image on the transfer
film is then registered with a card or other
substrate and the image is transferred to a surface
of the card from the transfer film.

Such reverse-image identification card printers
are complicated devices and improvements are in
continuous demand. For example, there is a continuous
demand for improved reliability and improved print
quality. Additionally, there are demands for
improving the process by which the print and transfer
ribbons are loaded. Finally, there are demands to
make the printers more compact.

SUMMARY OF THE INVENTION

The present invention is generally related to a
reverse-image identification card printer. Aspects of

the present invention operate to improve printer
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reliability and print quality, simplify the use of
the printer, and reduce the size of the printer, as
well as provide other advantages over the printers of
the prior art.

One aspect of the present invention is directed
to a method of calibrating a ribbon sensor having an
emitter and a receiver positioned on opposite sides
of a ribbon that are configured to detect transition
portions between adjoining panels of the ribbon. In
the method, one of the panels of the ribbon is
positioned between the emitter and the receiver.
Next, the intensity level of a 1light signal
transmitted by the emitter is raised from a low level
to a threshold level, at which the receiver begins to
detect the light signal. Finally, an operating level
of the light signal is set to at least the threshold
level.

Another aspect of the present invention 1is
directed to a printer that includes a print ribbon, a
transfer ribbon, a printhead, and a first sensor. The
transfer ribbon includes a series of panels each
separated from adjacent panels by a transition
portion. A section of the transfer ribbon is
supported between a supply roll and a take-up roll
and has a feeding direction that is toward the take-
up roll. The printhead is configured to transfer
print material from the print ribbon to the section
of transfer ribbon. The first sensor is positioned

downstream of the printhead relative to the feeding
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direction of the section of transfer ribbon and
includes an output signal that is indicative of a
position of one of the transition portions relative
to the printhead.

Yet another aspect of the present invention is
directed to a method of calibrating tension in a
ribbon of a printer that includes first and second
rolls that support the ribbon and a sensor for
detecting rotation of the first roll. In the method,
the second roll is rotated to wind the ribbon thereon
and thereby eliminate slack in a section of the
ribbon extending between the first and second rolls.
Next, rotation of the first roll caused by tension in
the section of the ribbon is sénsed with the sensor.
Finally, the calibration of the tension in the ribbon
is completed when the rotation of the first roll is
detected by the sensor.

Another aspect of the present invention relates
to an identification card printer that includes a
print platen, a first support, a printhead, and a
biasing component. The first support is moveable
between print and withdrawn positions. The printhead
is moveably mounted to the first support for movement
between a forward position and a floating position
relative to the first support. The biasing component
is configured to apply a biasing force to bias the
printhead toward the forward position.

Yet another aspect of the pfesent invention is

directed to an identification card printer that



WO 2005/051664 PCT/US2004/029496

10

15

20

25

-4 -

includes a base frame, a first ribbon roll support,
and a swing frame. The first ribbon roll support is
attached to the base frame and is configured to
support a first roll of a ribbon for rotation about
an axis. The swing frame is rotatably mounted to the
base frame for pivotal movement relative to the base
frame about the axis between opened and closed
positions.

Another aspect of the present invention is
directed to an identification card printef that
includes a base frame, a card transport mechanism,
and a card guide. The card transport mechanism
includes components attached to the base frame that
are configured to transport a card along a print
path. The card guide is in line with the print path
and includes a position that is adjustable relative
to the base frame. The card guide also includes a
base member over which lies the card path and a pair
of side guide members attached to the base member on
opposing sides of the card path.

Yet another aspect of the present invention is
directed to an identification card printer that
includes a card transport mechanism and a card
bender. The card transport mechanism is configured to
transport a card along a card path. The card bender
includes a pinch roller assembly having first and
second rollers configured to receive the card
therebetween from the card transport mechanism. Axes

of rotation of the first and second rollers are



WO 2005/051664 PCT/US2004/029496

10

15

20

25

-5-

aligned in a plane that is non-perpendicular to the
card path.

Other features and benefits that characterize
embodiments of the present invention will be apparent
upon reading the following detailed description and
review of the associated drawings.

. BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 are perspective views of an
exemplary identification card printer having a swing

arm assembly respectively in closed and° - opened

positions, in accordance with embodiments of the
invention.
FIG. 3 is a schematic diagram of an

identification card printer in accordance with
embodiments of the invention.

FIGS. 4 and 5 are side views of the printer
shown in FIGS. 1 and 2 with a side wall of the
printer frame removed, portions in cross-section, and
the swing arm assembly respectively in the closed and
opened positions.

FIGS. 6 and 7 are simplified top views of a
transfer film sensor adjacent a transfer film, in
accordance with embodiments of the invention.

FIGS. 8 and 9 are schematic illustrations of a
printhead mounting in accordance with embodiments of
the invention.

FIGS. 10 and 11 are magnified views of a
printing section of the printer shown in FIG. 4

illustrating different positions for the printhead.
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FIG. 12 is a flowchart illustrating a method of
calibrating a ribbon sensor in accordance with
embodiments of the invention.

FIG. 13 1is a partial exploded perspective view
of a card output portion of the printer shown in FIG.
4, in accordance with embodiments of the invention.

FIG. 14 is a simplified partial front assembled
view of a swing arm brake, in accordance with
embodiments of the invention.

FIGS. 15 and 16 respectively are exploded and
assembled perspective views of a card guide, in
accordance with embodiments of the invention.

FIG. 17 1is a cross-sectional view of a card
guide shown in FIG. 16 taken along line 17-17 with
the addition of top guide rollers and a card.

FIG. 18 1is an exploded perspective view of a
card bender in accordance with embodiments of the
invention.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

ID Card Printer Overview

FIGS. 1 and 2 are perspective views of an
exemplary identification card printer 100 having a
swing arm assembly 102 respectively in closed and
opened positions, in accordance with embodiments of the
invention. In accordance with one embodiment of the
invention, the printer 100 is a reverse-image printer
that operates in a similar manner as that discussed in
U.S. Patent No. 6,261,012, which issued July 17, 2002

and is assigned to Fargo Electronics, Inc. of Eden
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Prairie, Minnesota. However, as will be clear to those
skilled in the art, while some aspects of the present
invention relate specifically to reverse-image
printers, others can be useful in both reverse-image
printers and printers that print images directly to
cards using thermal printheads, inkjet printheads, and
other types of conventional printing mechanisms.

FIG. 3 is a schematic diagram illustrating various
components of the printer 100, and FIGS. 4 and 5 are
side views of the printer shown in FIGS. 1 and 2 with a
side wall 101 of the printer frame removed, portions in
cross-section, and the swing arm assembly 102
respectively in the closed and opened positions.
Several components of the printer 100, such as
communication and electrical connections between the
various components, drive belts, card substrate stacks,
and other components of printer 100 are not shown in
order to simplify the illustrations. Similarly labeled
elements in the figures correspond to the same or a
similar element.

In general, printer 100 includes a printing
section 104 and an image transfer section 106. The
printing section 104 includes a supply of thermal print
ribbon 108, a print ribbon sensor 110, a printhead 112,
a supply of transfer film or ribbon 114, and at least
one transfer film sensor 116. A controller 119 (FIG. 3)
generally controls the components of printer 100 to

perform various operations including printing, image
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transfer, ribbon tension calibration, sensor
calibration, and other operations.

The print ribbon supply 108 is stored on supply
and take-up spools 118 and 120, respectfully, and the
ribbon 108 extends between the printhead 112 and a
print platen 122. The ribbon sensor 110 can be a
slotted optical sensor that includes an emitter and
receiver pair 123, or other suitable sensor. The ribbon
sensor 110 is configured to detect different color
frames or panels along the length of the print ribbon
108. The frames or panels repeat in a sequence or group
consisting of a yellow, magenta, and cyan panels. In
addition, a black resin frame or panel can be provided
in the sequence of the color panels, if desired. Aas
will be discussed below in greater detail, embodiments
of the invention relate to automatically setting the
tension in the print ribbon 108 and/or transfer ribbon
114.

The transfer ribbon 114 is stored on supply and
take-up spools 124 and 126, respectively, and extends
between the print ribbon 108 and the print platen 122.
The transfer ribbon 114 includes substantially clear or
transparent panels 130 that are separated by a
relatively opaque transition mark 131, as shown in the
simplified top views of FIGS. 6 and 7. The transfer
film sensor 116 (e.g., a slotted optical sensor)
detects the transition marks 131 for the printer
controller 119, which uses the sensor 116 to control

the feeding of the transfer ribbon 114 in both a
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upstream direction and a downstream or feeding
direction (feeding direction indicated by arrow 132)
through the control of a bi-directional motor 127 (FIG.
3) in order to align the desired panel 130 with the
printhead 112. The sensor 116 preferably includes an
emitter 133 and a receiver 134 that are positioned on
opposite sides of the transfer film 114 and are
configured to detect the transitions 131 separating the
panels 130. As will be discussed below in greater
detail, embodiments of the present invention relate to
the calibration of the sensor 116 and the positioning
of the sensor and its components relative to other
components of the printer 100.

The printer controller 119 generally controls the
operation of printer 100 including the feeding of the
print ribbon 108 through control of a motor 135 (FIG.
3). The alignment of the ribbon 108 and the printhead
112 is performed based on a signal from the ribbon
sensor 110. Likewise, the controller 119 controls the
feeding of the transfer ribbon 114 relative to the
printhead 112 and other components of the printer 100
using the sensor 116.

Controller 119, is preferably formed on a single
printed circuit board, and includes the control
electronics for controlling the printing section 104
and the image transfer section 106 of printer 100. This
is an improvement over prior art printer designs that
utilize separate printer controllers and image transfer

controllers formed on separate circuit boards. Such
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separation of the controllers leads to card processing
problems due to miscommunications therebetween.
Furthermore, the dual controller design requires
additional components, which increases costs and the
likelihood of a component failure.

The printhead 112 1is preferably a thermal
printhead, which operates with the print ribbon 108 to
print an image to a panel 130 of the transfer ribbon
114 wusing heated print elements 136. Alternatively,
printhead 112 can also be an ink jet printhead that
uses ink to print an image to the panel 130 of the
transfer ribbon 114 rather than the print ribbon 108.

In accordance with one embodiment of the
invention, printhead 112 is configured to print upward
onto a bottom surface 138 of individual transfer panels
130. The printhead 112 is preferably aligned, as
indicated by dashed line 140 (FIG. 3), such that it is
at an obtuse angle 142 relative to horizontal line 144,
or to a card path 146 that is substantially horizontal
from a card input 148 to a card output 150. Additional
embodiments of the invention will be discussed below
relating to the mounting of the printhead 112 in
printer 100 and the maintaining of a substantially
uniform pressure between the print elements 136 and the
platen 122 during print operations.

The image transfer section 106 generally includes
a heated transfer roller 180 and a transfer platen 182.
The heated transfer roller 180 is preferably a 60 watt

unit, which can be heated to the desired temperature
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much quicker than the 1lower power units used by
printers of the prior art. The transfer ribbon 114 is
fed between the transfer roller 180 and the platen 182.
In accordance with one embodiment of the invention, the
heated transfer roller 180 is positioned above the
transfer platen 182. Either the transfer roller 180 or
the transfer platen 182 can be moved relative to the
other with a suitable lifting mechanism such as with a
motorized 1lift 183, shown schematically in FIG. 3. One
suitable motorized 1lift is described in U.S. Patent
Application No. 10/418,730, filed April 18, 2003, which
is assigned to Fargo Electronics, Inc. of Eden Prairie,
Minnesota, and is incorporated herein by reference in
its entirety.

During a printing operation, the controller 119
controls the position of the panels of the print ribbon
108 and the panels 130 of the transfer ribbon 114 based
upon signals from the print ribbon sensor 110 and the
transfer ribbon sensor 116. The print elements 136 of
the printhead 112 heat the print ribbon 108 to éause
dye to transfer to the transfer ribbon panel 130 in
accordance with known methods. For a color image,
multiple passes over the same transfer ribbon panel 130
are made by printhead 112, each with a different color
panel of the thermal print ribbon 108. Once the desired
image has been printed to the transfer ribbon panel
130, the transfer ribbon panel 130 is moved to the

image transfer section 106 (FIG. 3).
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A card feeding mechanism 184 comprising feeding
and guide rollers 185 that can be formed in pinch
roller pairs, preferably delivers individual cards 186
through the printer 100. In general, the card feeding
mechanism 184 feeds the individual cards 186 through
the card inpgt 148 and between the heated transfer
roller 180 and the transfer platen 182, as illustrated
in FIG. 3. In accordance with one embodiment of the
invention, the card feeding mechanism 184 initially
feeds the card 186 through a card cleaner 187, which
cleans at least a print surface 188 of the card 186, to
which an image is to be transferred, prior to delivery
of the card to the heated transfer roller 180.

The transfer ribbon panel 130 containing the image
to be transferred to the surface 188 of the card 186 is
positioned between the surface 188 and the heated
transfer roller 180. The image on the panel 130 adheres
to the surface 188 through the application of heat and
pressure by the transfer roller 180 under the support
of the transfer platen 182. A suitable peel-off
mechanism (not shown) can be positioned downstream of
the heated transfer roller 180 and used to assist in
the peeling of transfer ribbon 114 from the surface 188
while the image remains on the surface 188 to complete
the printing of the image to the card 186. The printed
card 186 can then be fed by the card feeding mechanism
184 through the output 150 for collection in a hopper
or for feeding to a laminating module or other card

processing component for additional processing.
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Printhead Mounting

One embodiment of the invention includes a
moveable printhead mounting 190, the general
embodiments of which are shown in the schematic
illustrations of FIGS. 8 and 9 and more specific
embodiments are shown, which provide magnified views of
the printing section 104 of the printer shown in FIG.
4. The mounting 190 facilitates loading and unloading
of the print and transfer ribbons 108 and 114 and more
accurate printing of images onto the transfer ribbon
panels 130.

The mounting 190 for the printhead 112 includes a
first support 192, such as a bracket, to which the
printhead 112 is moveably mounted. The first support is
moveable, as indicated by arrow 193 (FIGS. 8 and 9)
between a print position 194, shown in FI@S. 8 and 10,
and a withdrawn position 196, shown in FIGS. 9 and 11.
Print operations can occur when the first support 192
is in the print position 194, in which a substantially
uniform pressure is applied between the printhead 112
and the print platen 122. When in the print position
194, the print or resistive heating elements 136 of the
printhead 112 squeeze the print ribbon 108 and the
transfer ribbon 114 against the platen 122. Removal and
installation of the print and transfer ribbons 108 and
114 can occur when the printhead 112 is in the
withdrawn position 196, in which the first support 192
and the printhead 112 are displaced from the platen
122.



WO 2005/051664 PCT/US2004/029496

10

15

20

25

-14-

In accordance with one embodiment of the
invention, the movement of the first support 192
between the print and withdrawn positions 194 and 196
is provided by a head 1lift 198, which is preferably
driven by a motor 200 (FIGS. 8 and 9) under control of
controller 119. The head 1lift 198 can include a
rotatable cam member 202 that engages a cam follower
204 and drives the first support 192 toward the print
position 194 through the controlled rotation of the cam
member 202. The first support is preferably guided
between the print and withdrawn positions 194 and 196
by tab members extending through slots in the side
walls 101 of the printer frame, or other suitable
manner.

The print position 194 for the first support 192
is preferably defined by a first support stop 206,
shown generally in FIGS. 8 and 9, that engages the
first support 192 to thereby limit the minimum spacing
between the first support 192 and the print platen 122.
In accordance with one embodiment of the invention, the
first support stop 206 includes an axle 208 of the
platen 122 and the first support 192 includes an axle
receiver 210 that engages the axle 208 when in the
printA position 194, to thereby 1limit the minimum
spacing between the first support 192 and the print
platen 122. The axle receiver 210 preferably includes
a notch 212 (FIG. 11) configured to receive the axle
208. In accordance with one embodiment of the

invention, the first support 192 includes a pair of
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axle receivers 210 that engage the axle 208 of the
print platen 122 adjacent each of the side walls 101
of the printer frame. Those skilled in the art
understand that many different types of first support
stops 206 can be wused to provide the desired
limitation to the minimal spacing between the first
support 192 and the print platen 122.

The printhead 112 is preferably moveably mounted
to the first support 192 to allow it to move relative
to the first support 192 between a forward position 214
(FIGS. 9 and 11) in which the printhead 112 is biased
when the first support 192 is in the withdrawn position
196, and a floating position 216 (FIGS. 8 and 10) to
which the printhead 112 moves when the first support
192 is in the print position 194 and the printhead 112
engages the platen 122. 1In accordance with one
embodiment of the invention, printhead 112 1is mountéd
to a second support 218, which in turn is moveably
mounted to the first support for movement between the
forward and withdrawn positions 214 and 216.

One embodiment of the second support 218 includes
a cross member 220 (e.g., a rod) that extends through
slots 222 formed in side walls 223 of the first support
192 and preferably through the side walls 101 of the
printer frame for additional support. The cross member
220 can slide within the slots 222 between the forward
and withdrawn positions 214 and 216. The forward
position 214 can be defined by a stop member 224 that

limits the movement of the printhead 112 and second
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support 218 toward the platen 122. In accordance with
one embodiment of the invention, the stop member 224 is
formed by the end 226 of the slots 222 that is located
toward the print platen 122 that limit the movement of
the second support 218 toward the platen 122 relative
to the first support 192, as shown in FIG. 9.

A biasing mechanism 230 operates to apply a
biasing force to the printhead 112 to thereby direct
the printhead 112 toward the forward position 214. 1In
accordance with one embodiment of the invention, the
biasing mechanism 230 includes at least one, but
preferably two spring members 232 each positioned at an
end of the printhead 112 or the second support 218,
such as leaf springs (FIGS. 10 and 11), elastic bands,
or other suitable biasing mechanisms. When the first
support 192 is in the withdrawn position 196, the
biasing mechanism 230 directs the printhead 112 and/or
the second support 218 to the forward position 214 as
limited by the stop member 224, as shown in FIG. 9. As
the first support 192 is moved into the print position
194, shown in FIGS. 8 and 10, pressure is applied to
the printhead 112 by the print platen 122, which
overcomes the biasing force produced by the biasing
component 230 and causes the printhead and/or the
second support 218 to move into the floating position
216. When in the floating position 216, the biasing
mechanism 230 applies a substantially uniform pressure
to the print and transfer ribbons 108 and 114 against

the platen 122 by the print elements 136 of the
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printhead 112. The uniform pressure improves print
image quality and color-to-color registration.

Ribbon Sensor Calibration

Referring again to FIGS. 6 and 7, which are
simplified top views of the transfer film sensor 116
adjacent the transfer film 114, in accordance with
embodiments of the invention. As mentioned above, the
transfer film sensor 116 preferably includes at least
one emitter 133 and receiver 134 pair (FIG. 3) which
operate to detect transitions 131 that are between ‘the
individual panels 130 of transfer film 114 for use by
controller 119 to control the feeding of the transfer
film 114 relative to the printhead 112 and the heated
transfer roller 180. The transition 131 is generally
detected by the sensor 116 when the transition 131
blocks the receiver 134 from detecting at 1least a
threshold amount of a light signal that is transmitted
by the emitter 133 as the transition 131 passes between
the emitter 133 and the receiver 134.

It is desirable to set the intensity of the 1light
signal transmitted by the emitter 133 to a level that
provides accurate detection of the transitions 131 of
the transfer ribbon 114. If the light signal has an
intensity that is set too high, the light signal can
bleed around, and possibly pass through, the transition
131 thereby preventing the detection of the transition.
On the other hand, if the intensity of the light signal
is set too low, the receiver 134 could fail to detect

the light signal even when a panel 130 of the transfer
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film 114 is positioned between the emitter 133 and the
receiver 134. Therefore, proper calibration of the
transfer film sensor 116 is essential for accurate
detection of the transition 131.

In accordance with one embodiment of the
invention, the transfer ribbon sensor 116 is calibrated
for transition detection either at the factory or
during an initial start-up routine for printer 100. The
calibration routine can be performed either manually or
automatically by the controller 119 of printer 100,
driver software, or a card manufacturing application
running on an associated computer, for example. One
embodiment of the calibration routine is illustrated in
the flowchart of FIG. 12. Initially, at step 242, the
transition 131 of the transfer ribbon 114 is positioned
beyond transfer ribbon sensor 116 such one of the non-
printed panels 130 of the ribbon 114 is positioned
between the emitter 133 and the receiver 134 to allow
the emitter 133 to transmit the light signal through
the panel 130. At step 244, the intensity of the light
signal emitted by the emitter 133 of the sensor 116 is
raised to a threshold level, at which the receiver 134
of the sensor 116 begins to detect the light signal.
The intensity of the light signal transmitted by the
emitter 133 is then set to an operating level that is
at least equal to the threshold level, at step 246.
Preferably, the operating level is set slightly higher
than the threshold level. Such calibration of the

transfer ribbon sensor 116 ensures that the transitions
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131 of the transfer ribbon 114 will be detectable by
the sensor 116.

Ribbon Sensors

Accurate positioning of individual transfer ribbon
panels 130 relative to printhead 112 and the heated
transfer roller 180 generally requires that the
transfer ribbon sensor 116 be positioned at least the
length of one panel 130 away from the element it is to
be aligned with. The transfer ribbon sensors of the
prior art have been positioned upstream of printhead
112 relative to the feeding direction 132 (FIGS. 3, 6
and 7) of the transfer ribbon 114. As a result, the
supply spool 124 of transfer ribbon 114 must extend
more than the length of one panel 130 away from the
printhead 112 to accommodate such a sensor. As a
result, it becomes necessary to form the printer large
enough to accommodate the position of the sensor.

In accordance with one embodiment of the
invention, the transfer ribbon sensor 116 includes
first and second sensors 250 and 252 that are
positioned downstream of the printhead 112 and upstream
of the transfer roller 180, as shown in FIGS. 3, 6 and
7. The first sensor 250 is positioned downstream of the
second sensor 252. The first and second sensors 250 and
252 are separated by a length that is less than a
length of a transfer ribbon panel 130. Each of the
first and second sensors 250 and 252 are preferably
optical sensors that each include an emitter 133 and a

receiver 134 that are positioned on opposite sides of
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the transfer ribbon 114 and are configured to detect
the transitions 131 between individual panels 130 of
the transfer ribbon 114 for the controller 119, as
discussed above. The first and second sensors 250 and
252 are preferably calibrated as explained above to
detect the transition 131.

The first ribbon sensor 250 is preferably a print
sensor that is used during printing operations to
detect the position of a leading transition 256
downstream panel 258 relative to the printhead 112 'and
the feeding direction 132, as illustrated in FIG. 6. In
accordance with one embodiment of the invention, the
first sensor 250 is positioned such that the detection
of the leading transition 256 of the downstream panel
258 indicated by an output signal 259 from the receiver
184 indicates that the ©position of a trailing
transition 260 of the downstream panel 258 or the
leading transition 260 of the upstream panel 262 is
aligned with printhead 112. Accordingly, queuing the
downstream panel 258 relative to the first sensor 250
queues the upstream panel 262 to the printhead 112. As
a result, the printhead 112 is prepared to print the
desired image to either the upstream panel 262 or the
downstream panel 258. Following the printing of the
desired image onto the selected transfer panel 130,
preferably the upstream panel 262, the printed transfer
panel is fed forward to the image transfer section 106.

Second sensor 252 is preferably used to queue the

printed panel 130 with the heated transfer roller 180
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of the image transfer section 106 of the printer 100.
For this example, the panel 262 will be the printed
panel. In general, the printed transfer panel 262 is
fed forward until the second sensor 252 detects the
trailing transition 264 of the printed transfer panel
262 as indicated by an output signal 266, as shown in
FIG. 7. Preferably, the second sensor 252 detects the
trailing edge of the trailing transition 264 to avoid
interference by the image printed on the panel 262. The
second sensor 252 is preferably the length of one panel
130 away from the heated transfer roller 180.
Accordingly, the printed panel 262 is positioned for
image transfer to a properly positioned card 186 when
the second sensor 252 detects the trailing transition
264 of the printed panel 262, as shown in FIG. 7.

Ribbon Tension Calibration

During printing and image transfer operations,
printer controller 119 maintains accurate control of
the feeding and positioning of the print and transfer
ribbons 108 and 114 relative to the printhead 112, or
the transfer ribbon 114 relative to the heated transfer
roller 180, using sensors 110 and 116 and encoder
wheels 270, such as those shown schematically in FIG.
3. The encoder wheels 270 have, for example, a
plurality of angularly spaced apertures 272, that are
used to detect rotation of the encoder wheel 270 using
optical sensors 274 in accordance with conventional
methods. The encoder wheels 270 are preferably

configured such that their rotation directly
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corresponds to a rotation of the corresponding supply
spools 118 and 124. As a result, the measure of the
rotation of the encoder wheels 270 can be used to
measure the rotation of the corresponding supply spools
118 and 124 and, hence, the amount of ribbon that is
being fed or retrieved. For example, a count can be
made of the passage of the apertures 272 of the encoder
wheel 270, or the light blocking portions between the
apertures 272, wusing the sensor 274, to maintain an
account of the feeding of the ribbon in accordance with
known methods.

Installation of the print and image transfer
ribbons 108 and 114 requires that they be fed through
and around several components of the printer 100, such
as the sensors 110 and 116, the printhead 112, the
platen 122, and other components. It is generally
necessary to create slack in the ribbons to perform the
installation. The slack in the ribbons 108 and 114 must
be removed between their supply and take-up spools to
complete their proper installation. Prior art methods
require the user to manually roll the supply and/or
take-up spools of the ribbon supplies to remove the
slack. Unfortunately, problems can arise due to the
setting of too much, or too 1little, tension in the
ribbon which can adversely affect the performance of
the printer.

One embodiment of the present invention provides
automated tensioning of the print ribbon 108 and/or the

image transfer ribbon 114. In general, following the
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installation of the ribbons 108 and 114 with the
printhead 112 preferably in the withdrawn position 196,
the printer controller 119 drives the corresponding
take-up spool, such as take-up spool 120 for the print
ribbon 108, or the take-up spool 126 for the transfer
ribbon 114, wuntil the encoder wheel 270 of the
corresponding supply spool 118 or 124 registers
rotation of the supply spool using the corresponding
sensor 274. Once rotation of the supply spool is
detected, the tension of the ribbon is properly set.

Swing Arm Assembly

Printer 100 includes a swing arm assembly 102,
shown in FIGS. 1, 2, 4 and 5, to which several
components of printer 100 are mounted. The swing arm
assembly 102 is preferably covered by a cover 302 of
housing 102, as shown in FIG. 1. The swing arm assembly
102 includes a closed position shown in FIGS. 1 and 4,
and an open or raised position shown in FIGS. 2 and 5.
The swing arm assembly 102 is maintained in the closed
position by a suitable latching mechanism 304 that can
be released by actuation of a handle 306. When the
swing arm assembly 102 is in the raised position, the
printhead 112 preferably automatically moves to the
withdrawn position 196 and the operator can load the
print and image transfer ribbons 108 and 114 into
printer 100 as well as gain access to other components
of printer 100.

The swing arm assembly 102 generally includes a

swing frame having a pair of side walls 310 and 312, to
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which components of the swing arm assembly 102 are
mounted, such as drive rollers, gears, ribbon guides,
ribbon sensors, and other components. Additionally, the
transfer ribbon supply spool 124 is mounted to the
swing arm assembly 102, as shown in the side views of
FIGS. 4 and 5 where the front side wall is removed.

In accordance with one embodiment of the
invention, the swing frame of the swing arm assembly
102 is mounted between the side walls 101 of the
printer frame, such that it rotates about an axis of
rotation of the transfer ribbon take-up spool 126 as
defined by a first ribbon roll support, such as the
transfer ribbon hubs 320, shown in FIG. 13, which is a
partial exploded perspective view of the printer 100 at
the card output 150. This configuration simplifies the
installation of the image transfer ribbon 114 by
preventing the development of excessive slack or
tension in the image transfer ribbon 114 by maintaining
a constant relative position between the transfer
ribbon supply spool 124 and the transfer ribbon take-up
spool 126 during the closing of the swing arm assembly
102.

One embodiment of the swing arm assembly 102
includes a notch 322 in the side walls 310 and 312 that
rest on the shafts 324 and 325 of the transfer ribbon
take-up hubs 320 that are mounted to the side walls 101
of the printer frame. Brackets 326 include an aperture
328 through which the corresponding shaft 325 or 324

extends. Once the notches 322 of swing arm assembly
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side walls 310 and 312 are placed on the shafts 324 and
325, the brackets 326 are mounted to the side walls 310
and 312 with screws 330 or other suitable fasteners.
The brackets 326 can also include one or more slot
features 332 that receive edges 334 of the side walls
310 and 312 of swing arm assembly 102 to assist in the
proper mounting of the side walls 310 and 312 of the
swing arm assembly 102 to the brackets 326.

Swing Arm Brake

Another embodiment of the invention is directed
to a swing arm brake.350 that resists rotation of the
swing arm assembly 102 to assist in maintaining the
swing arm assembly 102 in the opened position, and to
prevent the swing arm assembly 102 from crashing to
the closed position. Embodiments of the brake 350 are
shown in the exploded perspective view of FIG. 13,
and in the simplified partial front assembled view of
the brake 350 of FIG. 14. The brake 350 includes one
or more disc members, such as disc members 352 and
354, that are mounted to the sides of at least one of
the brackets 326 of the swing arm assembly 102. A
screw 356, or other suitable member, extends through
a side wall 101 of the printer frame and a slot 358
in the bracket 326. The screw 356 also extends
through the disc member 352 that is positioned
between the side wall 312 and the bracket 326, and
the disc member 354 that is positioned between the

bracket 326. Washers 360 and nuts 362 (FIG. 14) can
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be used to complete the installation of the brake
350.

The material forming the disc members 352 and
354 is selected to provide the desired frictional
resistance against the bracket 326 to resist rotation
of the swing arm assembly 102, and is preferably
plastic (such as Delrin®), rubber or other suitable
material. The frictional resistance can be adjusted
by tightening or 1loosening the screw 356 to
respectively increase or decrease the pressure
applied to the bracket 326 by members 352 and 354.
Alternatively, a spring 364 can be positioned between
the disc member 352 and the side wall 101, for
example, to produce the desired frictional resistance
to the rotation of the bracket 326 and the swing arm
assembly 102, as shown in FIG. 14.
Card Guide

It is critical that the card substrates 186 that
are fed from the input 148 are properly aligned with
the printed transfer panel 130 during the image
transfer operation to ensure that the image is
properly positioned on the surface 188 of the card
186. One embodiment of the present invention 1is
directed to a card guide 370, shown in the exploded
and assembled perspective views of FIGS. 15 and 16,
respectively. FIG. 17 is a cross-sectional view of
the card guide 370 that is generally taken along line
17-17 of FIG. 16, but with the addition of top guide



WO 2005/051664 PCT/US2004/029496

10

15

20

25

-27-~

rollers 185 of the card transfer mechanism 184 and a
card 186.

The card guide 370 is generally positioned in
the card path 146 and operates to align the card 186
horizontally with the printed image at the image
transfer section 106, as shown in FIGS. 3-5. One or
more card sensors 371 (FIGS. 15 and 16), such as
optical sensors, are generally used to detect a
leading edge of the card 186 such that the controller
119 can align the card longitudinally with the
printed image.

The card guide 370 includes side guide members
372 and 374 that are joined together by a base member
376 to prevent relative movement therebetween. As a
result, the side guide members 372 and 374 are fixed
in a predetermined position relative to each other
and are spaced to receive cards 186 having a
standardized card width. The card guide 370 is
installed in printer 100 such that the side guide
members 372 and 374 extend through slots 377 in a
bottom plate 378 that forms a portion of the printer
or base frame of the printer 100.

The position of the card guide 370 is preferably
adjustable relative to the bottom plate 378 in
accordance with the size of the slots 377 and is
fixed in place using suitable fasteners 379 that
extend through tabs 380 of the card guide 370. A
receiving end 381 of the card guide 370 can include

flared tabs 382 and 384 that assist in the receiving



WO 2005/051664 PCT/US2004/029496

10

15

20

25

-28-

of the transported cards 186 between the side guide
members 372 and 374. The receiving end 380 is
positioned adjacent the input 148 of printer 100 to
receive cards 186 fed directly from, for example, a
card flipper 385 or a card hopper 386 shown in FIGS.
4 and 5, a user of printer 100, or from another card
processing deviée.

Portions of lower rollers 185 extend through the
bottom plate 378 and openings 390 in the base member
376 of the card guide 370. The rollers 185 are
supported within notches 392 by members 394. Notches
396 formed along the top edge of the side guide

members 372 and 374 receive the shafts of upper

~rollers 185 to form pinch roller pairs along the card

path 146. Preferably the top rollers 185 are
motorized to drive the card along the print path 146.

As the card 186 is fed through the card guide
370 from the receiving end 380 in the direction
indicated by arrow 398 (FIG. 17) the card engages
flexible card bumpers 400 and 402, which are attached
to the card guide 370 and extend through openings 404
and 406, respectively, of side guide member 374. The
card bumpers 400 and 402 operate to press the card
186 against the inside of side guide member 372 and
provide the desired accurate positioniﬁg of the card
relative to the printed transfer panel 130 of the
transfer ribbon 114.

The card 186 1is eventually fed through a card

discharge end 408 and on to the heated transfer
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roller 180 of the image transfer section 106. A slot
410 1s formed in the plate 378, through which the
platen 182 extends. The printed image on a panel 130
of the transfer ribbon 114 is aligned with the card
186 using the card sensor 371 and the ribbon sensor
252, as described above. The card 186 is fed between
the printed panel 130 and the platen 182 as heat and
pressure is applied by the heated transfer roller 180
to transfer the image to the surface 188 of the card
186.

The printed card 186 is received by feed rollers
185 at a second card guide 411 from the heated
transfer roller 180 and preferably fed to a card
bender, as will be discussed below.

Card Bender

The transferring of the image from the printed
transfer ribbon panel 130 to the surface 188 of the
card 186 causes the card 186 to bend such that the
surface 188 becomes concave. One embodiment of
printer 100 includes a card bender 412, which is
shown assembled in FIGS. 3 and 13. FIG. 18 is an
exploded perspective view of the card bender 412 at
the card output 150 of the printer 100. The card
bender 412 is configured to receive the bent card 186
and straighten the card 186 by temporarily reversing
the bend (i.e., temporarily making surface 188
convex) .

Card bender 402 generally includes first and

second rollers 414 and 416 that form a pinch roller
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pair. The first roller 414 is positioned above the
second roller 416, either of which can be driven by a
motor 417. A bracket 418 mounts to the axle 419 of
the second guide roller 416 and supports the axle 420
of the first guide roller 414 in slots 422 for
slidable movement away from and toward second guide
roller 416. In accordance with one embodiment of the
invention, a biasing mechanism, such as springs 423
or other suitable members, bias the first roller 414
toward the second roller 416, while allowing the
first roller 414 to deflect slightly away from the
second roller 416 in order to receive the card 186.
The bracket 418 can be rotated about the axle
419 of the second guide roller 416 to change the
angular position of the first roller 414 relative to
the second roller 416. The bracket 418 can be secured
in place by a thumb screw 424 (FIG. 18) that attaches
the bracket 418 to the side wall 101 of the printer
frame, or otherwise fixed in a desired position. A
plane 426 that extends parallel to an through the
axes of rotation of the first and second rollers 414
and 416 is at an angle 428 that is non-perpendicular
to the substantially horizontal card path 146 that is
aligned at the output 150 with the tangent of both
the feed rollers 185 of the pinch roller pair or
assembly 430, as shown in FIG. 3. As the bracket 418
is rotated in the direction indicated by the arrow
432 (FIG. 3) the more severe the downward bend the
card bender 412 will apply to the card 186 as the
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card 186 1is discharged along the tangent to both the
first and second rollers 414 and 416, or
perpendicularly to the plane 426.

In operation, the card bender 412 receives the
bent card 186, which is aligned by the card guide 411
and fed by the pinch rollers 185 or other feed
mechanism near . the output 150. While the trailing
portion of the card 186 is still in the grasp of the
pinch roller assembly 430, or maintained in the card
path 146 by another suitable card support, the
leading portion of the «card 186 is directed
downwardly in accordance with the angle 428. When
adjusted properly, the card bender 412 will eject a
substantially straight card 186. The card 186 can
then be discharged through the output 150 and into a
card hopper or passed to another card processing
device for additional processing.

Although the present invention has been
described with reference to preferred embodiments,
workers skilled in the art will recognize that
changes may be made in form and detail without

departing from the spirit and scope of the invention.
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WHAT IS CLAIMED IS:

1. A method of calibrating a ribbon sensor having
an emitter and a receiver positioned on opposite
sides of a ribbon and configured to detect transition
portions between adjoining panels of the ribbon, the
method comprising steps of:
positioning one of the panels of the ribbon
between the emitter and the receiver;
raising an intensity level of a 1light signal
transmitted by the emitter from a low level
to a threshold level, at which the receiver
begins to detect the light signal; and
setting an operating level of the light signal
to at least the threshold level.
2. The method of claim 1, wherein the ribbon is a
transfer ribbon.
3. The method of claim 1, wherein the ribbon is a
print ribbon.
4., The method of c¢laim 1, wherein the sensor is
positioned downstream of a printhead relative to a
feeding direction of the ribbon.
5. The method of claim 1, wherein the sensor is
upstream of a laminating roller relative to a feeding
direction of the ribbon.
6. A printer of comprising:
a print ribbon;
a transfer ribbon having a series of panels each
separated from adjacent panels Dby a

transition portion, and a section supported
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between a supply roll and a take-up roll,
the section having a feeding direction
toward the take-up roll;

a printhead configured to transfer print
material from the print ribbon to the
section of transfer ribbon; and

a first sensor positioned downstream of the
printhead relative to the feeding direction
of the section of transfer ribbon, the
print sensor including an output signal
that is indicative of a position of one of
the transition portions relative to the
printhead.

7. The printer of claim 6, wherein the position of
the first sensor 1is approximately a 1length of one
panel of the transfer ribbon from the printhead,
whereby detection of a leading transition portion of
a panel by the first sensor or indicated by the
output signal positions the printhead at
approximately a trailing transition portion of the
same panel.

8. The printer of claim 6, wherein the first sensor
includes an emitter and a receiver positioned on
opposing sides of the section of transfer ribbon.

9. The printer of claim 6, including:

a transfer roller positioned downstream of the
printhead relative to the feeding direction

of the transfer ribbon; and
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a second sensor positioned between the printhead
and the transfer roller and configured to
detect the transition portions.

10. The printer of claim 9, wherein the position of
the second sensor is approximately a length of one
panel of the transfer ribbon from the transfer
roller, whereby detection. of a trailing transition
portion of a panel by the second sensor positions the
transfer roller at approximately a leading transition
portion of the same panel.

11. The printer of «claim 9, wherein the second
sensor includes an emitter and a receiver positioned
on opposing sides of the section of transfer ribbon.
12. The printer of «claim 9, wherein the second
sensor is positioned upstream of the first sensor
relative to the feeding direction of the transfer
ribbon.

13. In a printer having a transfer ribbon including
a series of panels each separated from adjacent
panels by a transition portion, the transfer ribbon
having a section supported between supply and take-up
rolls and a feeding direction that is toward the
take-up roll, a method of aligning a panel of the
transfer ribbon with one or more printer components
comprising:

positioning a first sensor a first distance
downstream of a first printer component

relative to the feeding direction, the
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first sensor configured to detect the
transition portions of the transfer ribbon;
feeding the transfer vribbon in the feeding
direction; and
detecting a leading transition portion of one of
the panels with the first sensor, whereby a
position of a transition portion adjacent
to the first printer component can be
determined.
14. The method of claim 13, wherein the first
distance is approximately a length of one panel.
15. The method of claim 13, wherein the first
printer component is a printhead.
16. The method of claim 13 including:
positioning a second sensor a second distance
upstream of a second printer component
relative to the feeding direction, the
second sensor configured to detect the
transition portions of the transfer ribbon;
and
detecting a leading transition portion of one of
the panels with the second sensor, whereby
a position of a transition portion adjacent
to the second printer component can be
determined.
17. The method of c¢laim 16, wherein the second
distance is approximately a length of one panel.
18. The method of c¢laim 16, wherein the second

printer component is a transfer roller.
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19. In a printer having a ribbon supported on first
and second rolls and a sensor for detecting rotation
of the first roll, a method of calibrating tension in
the ribbon comprising:
rotating the second zroll to wind the ribbon
thereon, thereby eliminating slack in a
section of the ribbon extending between the
first and second rolls;
sensing rotation of the first roll caused by
tension in the section of the ribbon with
the sensor; and
completing the calibration of the tension in the
ribbon when the rotation of the first roll
is detected by the sensor.
20. The method of claim 19, wherein the ribbon is a
transfer ribbon.
21. The method of claim 19, wherein the ribbon is a
print ribbon.
22. The wmethod of claim 19, wherein the first roll
includes an encoder wheel and the sensor is
configured to detect rotation of the encoder wheel. .
23. An identification card printer comprising:
a print platen;
a first support that is moveable between print
and withdrawn positions;
a printhead moveably mounted to the first
support for movement between a forward
position and a floating position relative

to the first support; and
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a biasing component configured to apply a
biasing force to bias the printhead toward
the forward position.

24. The printer of claim 23, wherein the printhead
includes a plurality of resistive heating elements
that face the print platen.

25. The printer of claim 23, including a second
support, to which the printhead is mounted, the
second support moveably mounted to the first support
member and configured for movement between the
forward and floating positions.

26. The printer of claim 25, wherein first support
includes a pair of side walls each having a slot and
the second support includes a cross member that
extends through the slots of the side wallsg, wherein
the slots limit the movement of the second support
relative to the first support and define the forward
position.

27. The printer of c¢laim 25, wherein the biasing
member includes a spring member mounted to the first
support member and engaging one of the second support
member and the printhead.

28. The printer of claim 23, including a first
support stop configured to engage the first support
and limit a minimum spacing between the first support
and the print platen to thereby define the print
position.

29. The printer of claim 28, wherein the first

support stop includes an axle of the print platen,
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and the first support includes an axle receiver,
wherein the axle receiver engages the axle when in
the print position to thereby 1limit the minimum
spacing between the first support and the print
platen.

30. The printer of claim 23, wherein the biasing
component controls a pressure applied to the print
platen Dby the printhead when in the floating
position.

31. The printer of claim 23, including a stop member
that limits the forward position of the printhead.

32. The printer of claim 31, wherein the first
support is in the print position and the printhead is
displaced from the forward position and the stop
member when the ©printhead is in the floating
position.

33. The printer of claim 23 including a motorized
head 1lift configured to move the first support member
between the print and withdrawn positions.

34. The printer of claim 23, wherein the motorized
head 1ift includes a rotatable cam member that
contacts a cam follower.

35. The printer of claim 23, wherein the print
platen is positioned above the printhead.

36. The printer of claim 24 including a print ribbon
supported between the platen and the'printhead.

37. The printer of claim 36 including a transfer
ribbon between the print ribbon and the platen.

38. An identification card printer comprising:
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a base frame;

a first ribbon roll support attached to the base
frame and configured to support a first
roll of a ribbon for rotation about an
axis; and

a swing frame rotatably mounted to the base
frame for pivotal movement relative to the
base frame about the axis between opened
and closed positions.

39. The printer of claim 38 including a second
ribbon roll support attached to the swing frame and
configured to receive a second roll of the ribbon.

40. The printer of claim 38, wherein the axis is
defined by the first ribbon roll support.

41. The printer of c¢laim 38, wherein the first
ribbon roll support includes a retractable core
receiver having an axis of rotation that is aligned
with the axis and is configured to receive an end of
a core of the first roll.

42. The printer of claim 38 including a bracket
portion rotatably mounted to the base frame for
pivotal movement about the axis, wherein the swing
frame is mounted to the bracket.

43. The printer of claim 38, wherein:

the first ribbon roll support includes an axle
that defines the axis of rotation; and

the swing frame includes a pair of side walls,
each side wall including a notch that

engages the axle.
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44.' The printer of claim 43, wherein the swing frame
includes first and second bracket portions each
rotatably mounted to the base frame for pivotal
movement about the axis and connected to one of the
pair of side walls of the swing frame.
45. The printer of claim 44, wherein the first and
second brackets include an aperture through which the
axle extends.
46. The printer of claim 44 including a brake
mechanism configured to resist rotation of the swing
frame relative to the base frame.
47. The printer of c¢laim 38 including a brake
mechanism configured to resist rotation of the swing
frame relative to the base frame.
48. The printer of claim 47, wherein the brake
mechanism includes a first member positioned to
engage the swing frame and apply frictional
resistance to the rotation of the swing frame
relative to the base frame.
49. The printer of claim 48, wherein the first
member engages the swing frame and is mounted to an
axle of the first ribbon roll support that defines
the axis.
50. The printer of claim 47, wherein:
the swing frame includes a side wall rotatably
mounted to an axle of the first ribbon roll
support that defines the axis; and
the brake mechanism includes a first member

configured to apply frictional resistance
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to a first side of the side wall when the
swing frame is rotated relative to the base
frame.
51. The printer of c¢laim 50, wherein the brake
mechanism includes a second member configured to
apply frictional resistance to a second side of the
side wall that opposes the first side when the swing
frame is rotated relative to the base frame.
52. An identification card printer comprising:

a base frame;

a card transport mechanism including components
attached to the Dbase frame that are
configured to ‘transport a card along a
print path; and

a card guide in line with the print path and
having a position that is adjustable
relative to the base frame, the card guide
including a base member over which lies the
card path and a pair of side guide members
attached to the base member on opposing
sides of the card path.

53. The printer of claim 52, wherein the distance
separating the side guide members is slightly larger
than a standardized card width.

54. An identification card printer comprising:

a card transport mechanism configured to
transport a card along a card path; and

a card bender including a pinch roller assembly

having first and second rollers configured
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to receive the card therebetween from the
card transport mechanism, wherein a plane
extending parallel to and through axes of a
rotation of the first and second rollers is
non-perpendicular to the card path.
55. The printer of claim 52, wherein the card guide
includes a card receiving end configured to receive
cards transported along the card path, and a card
discharging end through which the card is dischargéd
during transport’along the card path.
56. The printer of claim 55, wherein the side guide
members include receiving portions at the card
receiving end that taper away from each other.
57. The printer of «c¢laim 52, wherein the card
transport mechanism includes a first roller that
extends through the base member.
58. The printer of claim 57, wherein the side guide
members each include a notch to accommodate a second
roller that is configured to cooperate with the first
roller to form a pinch roller pair and feed a card
along the card path.
59. An identification card printer comprising:

a card transport mechanism configured to
transport a card along a card path and
discharge the card through a card output;
and

a card bender including a pinch roller assembly
having first and second rollers configured

to receive the card therebetween from the
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card output, wherein a plane extending
parallel to and through the axes of
rotation of the first and second rollers is
non-perpendicular to the card path.
60. The printer of claim 59, wherein one of the
first and second rollers is driven by a motor.
61. The printer of claim 59, wherein the card bender
includes a bracket mounted to an axle of the first
roller, and the second roller includes an axle that
is supported by the bracket.
62. The printer of claim 61, wherein an angular
position of the bracket defines the plane.
63. The printer of claim 62, wherein the angular
position of the bracket is adjustable.
64. The printer of claim 61, wherein the first
roller is movable away from and toward the second
roller.
65. The printer of claim 63 including a biasing
mechanism configured to apply a force to the first
roller that directs it toward the second roller.
66. The printer of claim 65, wherein the biasing
mechanism includes a spring.
67. The printer of claim 59 including a card support
at the card output configured to maintain a portion
of the card substantially in the card path.
68. The printer of <c¢laim 67, wherein the card

support includes a pinch roller assembly.
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