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Description

BACKGROUND OF THE INVENTION

[0001] Credentials include identification cards, driver’s
licenses, passports, and other documents. Such creden-
tials are formed from credential substrates including pa-
per substrates, plastic substrates, cards and other ma-
terials. Such credentials generally include printed infor-
mation, such as a photo, account numbers, identification
numbers, and other personal information. A secure over-
laminate may also be laminated to the surfaces of the
credential substrate to protect the surfaces from damage
and, in some instances, provide a security feature (e.g.,
hologram). Additionally, credentials can include data that
is encoded in a smartcard chip, a magnetic stripe, or a
barcode, for example.
[0002] It is desirable to provide customers with afford-
able credential manufacturing devices that meet their
particular needs. While most customers will desire a set
of basic features, such as credential substrate printing,
some clients will demand more features, such as a sub-
strate flipping, encoding and laminating.
[0003] To that end, it is desirable to provide substrate
rotating, encoding and/or other substrate processing
functions in a modular or add-on device that can be at-
tached to an existing stand-alone credential manufactur-
ing device to expand its functionality. Such a modular
system allows customers to customize their credential
manufacturing system to their particular needs and avoid
paying for unnecessary substrate processing functions.
[0004] FR 2 770 174 discloses a paper handling feed
drum that rotates on a support to position the paper in
front of an optical scanner or a printer. A paper sensor
activates an actuator on the drum which co-operates with
a detector on the drum so only when the handling drum
is in the correct position can paper be delivered for
processing.
[0005] Embodiments of the present invention provide
solutions to these and other problems, and offer other
advantages over the prior art.

SUMMARY OF THE INVENTION

[0006] According to the present invention there is pro-
vided a credential substrate rotator and a system com-
prising a credential substrate module and an adjoining
credential manufacturing device as claimed in the ap-
pended claims.
[0007] The present invention is generally directed to
credential substrate processing including substrate ro-
tating and data encoding. One embodiment of the inven-
tion is directed to a substrate rotator that includes a sub-
strate support, a substrate feeder and a substrate sensor.
The substrate support is configured to support a sub-
strate in a substrate support plane and rotate about a
central axis. The substrate feeder is configured to feed
a substrate along the substrate support plane. The sub-

strate sensor includes a substrate position indicator that
is aligned with the central axis and has first and second
positions. The first position indicates an absence of a
substrate from a predetermined location of the substrate
support. The second position indicates a presence of a
substrate in the predetermined location of the substrate
support.
[0008] Another embodiment of the invention is directed
to a credential substrate processing module that includes
the substrate rotator described above.
[0009] Another embodiment of the invention is directed
to a credential substrate processing module that includes
a credential substrate rotator, a first data encoder and a
module controller. The credential substrate rotator in-
cludes a substrate support and a substrate feeder. The
substrate support is configured to support a substrate in
a substrate support plane and rotate about a central axis.
The substrate support includes indexed angular posi-
tions including a substrate receiving position, in which
the substrate support is positioned to receive a substrate
fed from an adjoining stand-alone credential manufac-
turing device, and a first encoding position. The first data
encoder is configured to encode data to a substrate pre-
sented by the substrate rotator when the substrate sup-
port is oriented with the first encoding position. The mod-
ule controller is configured to control the substrate rotator
and the first encoder module and communicate with a
controller of the stand-alone credential manufacturing
device
[0010] Other features and benefits that characterize
embodiments of the present invention will be apparent
upon reading the following detailed description and re-
view of the associated drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011]

FIG. 1 is a perspective view of a credential manu-
facturing system in accordance with embodiments
of the invention.
FIG. 2 is a schematic diagram of a credential man-
ufacturing system in accordance with embodiments
of the invention.
FIG. 3 is a perspective view of a credential substrate
processing module with a housing and cover re-
moved in accordance with embodiments of the in-
vention.
FIG. 4 is a schematic diagram of a credential sub-
strate processing module in accordance with em-
bodiments of the invention.
FIG. 5 is a perspective view of a substrate rotator in
accordance with embodiments of the invention.
FIG. 6 is a side cross-sectional view of a substrate
rotator in accordance with embodiments of the in-
vention.
FIG. 7 is an exploded perspective view of a substrate
rotator in accordance with embodiments of the in-
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vention.
FIGS. 8 and 9 are top plan views of a credential sub-
strate processing module in accordance with em-
bodiments of the invention.
FIGS. 10-14 are side cross-sectional views of the
module in accordance with embodiments of the in-
vention.

DETAILED DESCRIPTION OF ILLUSTRATIVE EM-
BODIMENTS

[0012] Embodiments of the present invention are gen-
erally related to a credential substrate processing module
100 (hereinafter "module") that attaches to a stand-alone
credential manufacturing device (CMD) 102 to form a
credential manufacturing system 104, as illustrated in the
exploded perspective view of FIG. 1. FIG. 2 is a sche-
matic diagram of the system 104 in accordance with sev-
eral embodiments of the invention.
[0013] Although embodiments of the CMD 102 and
module 100 of the present invention will be depicted as
being operable with credential substrates that are gen-
erally in the form of card substrates, it should be under-
stood that the CMD 102 and the module 100 can be con-
figured for use with other types of credential substrates
such as, for example, paper substrates, plastic sub-
strates, substrates used to form passports, and other cre-
dential-related materials.
[0014] One advantage of the system 104 over more
complex stand-alone credential manufacturing devices,
is that the system 104 can be customized to the needs
of a particular user. The ability to select only the features
that are desired allows the user to avoid the cost of pur-
chasing undesired or unnecessary credential processing
functions.
[0015] In the event that additional functionality, over
that provided by the stand-alone CMD 102 is desired,
the user has the option of obtaining the module 100 and
installing it in the field. Additionally, the module 100 itself
can be updated with different credential substrate
processing components.

Stand-Alone Credential Manufacturing Device

[0016] The stand-alone CMD 102 includes at least one
credential substrate processing component 106, such as
a printing device for printing to a surface of a credential
substrate 108, a laminating device for laminating a sur-
face of a credential substrate 108, and/or another cre-
dential substrate processing component. One suitable
CMD 102 that includes a printing mechanism is described
in U.S. Application Numbers 11/135,619, 10/647,666
and 10/647,798.
[0017] The term "stand-alone CMD" is intended to de-
scribe a CMD 102 that is configured for operation by itself
while being configured for connection to the module 100.
That is, the CMD 102 is configured to perform a credential
processing function without the aid of the module 100,

whereas the module 100 is generally configured for op-
eration only with the CMD 102.
[0018] In addition to the at least one credential sub-
strate processing component 106, the CMD 102 includes
a substrate transport mechanism 110 for feeding the sub-
strate 108 through the CMD 102 including presenting the
substrate 108 to the substrate processing component
106 for processing and discharging the substrate 108
through a substrate output 112. The transport mecha-
nism 110 can include, for example, motor-driven rollers
including pinch roller assemblies, such as assemblies
114, or other substrate feeding components designed to
feed the particular credential substrate 108 being proc-
essed.
[0019] A CMD controller 116 operates to control the
operation of the CMD 102 including, for example, the
processing mechanism 106 and the transport mecha-
nism 110. The controller 116 can be accessed directly
by a user through buttons 118 on a control panel 120 of
the device 102, or through a credential production appli-
cation and/or driver software 122 running on a computer
124.
[0020] Power is preferably supplied to the CMD
through a cable 126 connected to a line level power out-
let. Alternatively, power can be supplied to the CMD 102
from a battery or other power supply.
[0021] Several substrates 108 can be contained in a
substrate supply 128 of the CMD 102, from which the
substrate transport mechanism 110 can receive individ-
ual substrates 108 for feeding through the CMD 102.
When operating as a stand-alone device (i.e., the module
100 is not attached), a hopper (not shown) can be posi-
tioned to collect substrates that are discharged through
the substrate output 112. A housing section 130 (FIG. 1)
covers the components of the CMD 102 including the
substrate output end of the CMD 102 when it is operating
as a stand-alone unit.

Substrate Processing Module

[0022] The module 100 is configured to couple to the
CMD 102 and perform processing of credential sub-
strates 108 received from the CMD 102 using at least
one substrate processing component 150. In accordance
with one embodiment of the invention, the module 100
is configured to be mounted to the CMD 102 such that a
substrate input 152 of the module 100 is in substrate
handoff alignment with the substrate output 112 of the
CMD. When positioned in such substrate handoff align-
ment, substrates 108 can be fed between the substrate
input 152 of the module 100 and the substrate output 112
of the CMD 102, as shown in FIG. 2.
[0023] In accordance with one embodiment of the in-
vention, the module 100 includes brackets 154 (FIG. 3)
that mate to the CMD 102 using screws or other suitable
fasteners to mount the module 100 to the CMD 102 in
substrate handoff alignment. The module 100 preferably
includes a housing 156 that mates with the housing 130
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of the CMD 102, as shown in FIG. 1. Thus, following the
processing of a substrate 108 by the substrate process-
ing component 150 of the module 100, the module 100
can pass the substrate 108 back to the CMD 102 through
the substrate input 152 for additional processing by the
substrate processing component 106, or discharge the
substrate through a substrate output 158.
[0024] The at least one substrate processing compo-
nent 150 can include a substrate rotator, one or more a
data encoders, and/or other credential substrate
processing components. Substrates 108 can be driven
through the module 100 by substrate feeding compo-
nents 160, such as drive and idler rollers and pinch roller
pairs, or other substrate feeding components that are
suitable for feeding the particular type of substrate 108
being processed.
[0025] In accordance with one embodiment of the in-
vention, the module 100 includes a module controller 162
that can control the at least one substrate processing
component 150 and the substrate feeding components
160 and is separate from the controller 116 of the CMD
102. At least one cable 164 (FIG. 2) connects the con-
trollers 162 and 116 together to facilitate communication
there between. Additionally, power can be supplied to
the module 100 through the one or more cables 164.
[0026] The controllers 162 and 116 communicate with
each other through the at least one cable 164 to synchro-
nize substrate feeding operations, provide processing in-
structions in accordance with a credential processing job
produced by the application and/or the driver software
122, and communicate other information useful in the
processing of substrates 108.
[0027] In accordance with one embodiment of the
module 100, the module controller 162 can access mem-
ory 166 (FIG. 2), in which firmware, default module set-
tings, and other information can be stored. The controller
116 can also be provided access to the memory 166 and
the module controller 162 can be provided access to
memory of the CMD 102.

Substrate Rotator

[0028] In accordance with one embodiment of the in-
vention, the substrate processing component 150 of the
module 100 includes a substrate rotator 170, shown
schematically in FIG. 4. The substrate rotator 170 is con-
figured to rotate a credential substrate 108 that is re-
ceived from the CMD 102 to different angular positions.
For example, the substrate rotator 170 can invert the sub-
strate 108 then send the substrate 108 back to the stand-
alone CMD 102 for additional processing.
[0029] Perspective, side and exploded perspective
views of the substrate rotator 170 in accordance with
embodiments of the invention are respectively shown in
FIGS. 5-7. FIGS. 8 and 9 are top plan views of the module
100 that illustrate features of the rotator 170.
[0030] One embodiment of the substrate rotator 170
includes stub shafts 172 and 174 connected to a sub-

strate support 176. The substrate support 176 defines a
substrate support plane 178 (FIG. 6), in which the sub-
strate 108 is supported and fed by the rotator 170. The
stub shafts 172 and 174 are respectively supported be-
tween opposing side walls 180 and 182 shown in FIG.
3. The substrate support 176 rotates about a central axis
184 (FIG. 4) that is aligned with the stub shafts 172 and
174. In accordance with one embodiment of the inven-
tion, the central axis 184 extends through the substrate
108 supported by the substrate support 176. Accordingly,
the substrate support plane 178 and any substrate 108
held within the substrate support 176 are rotated about
the central axis 184 as the substrate support 176 is ro-
tated.
[0031] One embodiment of the substrate support 176
includes first and second sections 186 and 188 that are
joined together by screws 190. The substrate support
also includes front and rear substrate guides 192 and
194 having flared ports 196 and 198, respectively,
through which substrates 108 are received and dis-
charged. A central opening 200 in the substrate support
176 accommodates a drive roller 202 and an idler pinch
roller 204, respectively, which form a substrate feeder
206.
[0032] The first and second sections 186 and 188 of
the substrate support 176 each include a drive roller sup-
port 208 that is configured to receive a bearing or bushing
210, for rotatable support of a shaft 212 of the drive roller
202. One end 214 of the shaft 212 extends through the
support 208 of the first section 186 and is attached to a
gear 216 (e.g., a spur gear) that engages a gear 218,
which is driven by a motor (not shown) driving stub shaft
172.
[0033] The first and second sections 186 and 188 of
the substrate support 176 each include a pinch roller sup-
port 220 that is configured to receive ends of a spring
member 222, which extends through a hub 224 of the
pinch roller 204. The pinch roller 204 is configured to
rotate about the spring member 222 and is biased by the
spring member 222 toward the drive roller 202 for contact
engagement therewith. Accordingly, the pinch roller 204
is configured for rotation and movement toward and away
from the drive roller 202.
[0034] As a substrate 108 is received between the
drive roller 202 and the pinch roller 204, the pinch roller
204 pinches the substrate 108 against the drive roller
202 and the drive roller 202 either holds the substrate
108 in the substrate support plane 178, or is driven to
feed the substrate 108 in the desired direction along the
substrate support plane 178 while the pinch roller 204
responsively rotates in accordance with the direction the
substrate 108 is driven. The pinching force applied by
the pinch roller 204 to the substrate 108 is preferably
sufficient to hold or clamp the substrate 108 in place.
[0035] The first section 186 of the substrate support
176 is attached with screws 226 or other means to a
support gear 228, through which an end of the stub shaft
172 extends. The support gear 228 is driven by a motor
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for rotation about the stub shaft 172. The rotation of the
support gear 220 rotates the substrate support 176 and
a substrate 108 received between the drive and pinch
rollers 202 and 204, about the central axis 184 that is co-
axially aligned with the central axis 184 of the stub shafts
172 and 174, and is aligned with the central plane of the
substrate 108 supported between the drive and pinch
rollers 202 and 204.
[0036] The stub shaft 172 and the gear support 228
are driven by motors through an appropriate gear ar-
rangement in a gear housing 230 (FIG. 3). The stub shaft
172 is received within the gear housing 230 and serves
to drive the gear 218 to drive the gear 216, which in turn
drives the shaft 212 of the drive roller 202. The stub shaft
172 is preferably driven by a stepper motor, or other suit-
able motor.
[0037] A stepper motor (not shown) is also preferably
used for driving the gear support 228 in a suitable manner
to rotate the attached substrate support 176 about the
central axis 184. The stepper motor and the motor driving
the stub shaft 172 are controlled by the controller 162 to
rotate the substrate support 176 and the substrate sup-
port plane 178 in any desired angular position and to feed
the substrate 108 relative to the substrate support 176
along the substrate support plane 178. In accordance
with one embodiment of the invention, the drive roller 202
is rotated in the opposite direction of the rotation of the
gear support 228 to maintain the substrate 108 in the
center of the substrate support 176. For example, if the
gear support 228 is rotated in a counterclockwise direc-
tion, the controller 162 drives the drive roller 202 in a
clockwise direction to prevent the substrate 108 from
moving relative to the substrate support 176. If the drive
roller 202 was not driven in this manner, the gear 216
would roll over the gear 218 causing the drive roller 202
to rotate in the same direction (clockwise or counterclock-
wise) of the support gear 228 thereby moving the sub-
strate 108 relative to the substrate support 176.
[0038] One advantage to maintaining the substrate
108 substantially in the center of the substrate support
176 during rotating operations, is that it reduces the
space required to perform the substrate rotating opera-
tion. As a result, the size of the module 100 can be formed
smaller than would be possible if the substrate 108
moved relative to the substrate support 176 during rotat-
ing operations.

Substrate Sensor

[0039] One embodiment of the rotator 170 includes a
substrate sensor 240 that detects the presence or ab-
sence of a substrate 108 at a predetermined location
relative to the substrate support 176. One embodiment
of the substrate sensor 240 does not utilize an electrical
connection, such as a slip ring connection, between the
rotating substrate support 176 and the nonrotating con-
troller 162. Rather, the substrate sensor 240 of the
present invention comprises a mechanical switch 242

mounted to the substrate support 176 that is moved from
a first position 244 (FIGS. 5 and 8) when the substrate
108 is not fully loaded into the substrate support 176 or
is absent from the predetermined location, to a second
position 246 (FIG. 9) when a substrate 108 is loaded into
the substrate support 176 or is present in the predeter-
mined location. Preferably, the switch 242 is moved to
the second position 246 when the substrate 108 is fully
seated in the desired position (e.g., centered) in the sub-
strate support 176 between the driver and pinch rollers
202 and 204.
[0040] One embodiment of the switch 242 of the sub-
strate sensor 240 includes a lever arm 250 that pivots
about a pin 252 mounted to the second section 188 of
the substrate support 176. A spring 254, or other suitable
biasing member biases the lever 250 toward the first po-
sition 244, in which an end 256 protrudes into the sub-
strate path or the support plane 178 and an opposing
end 258 is displaced away from the second section 188
of the substrate support 176 along the central axis 184.
The end 258 includes a protrusion 260 that extends
through an opening 262 in the stub shaft 174 and is re-
ceived by a pin trigger 264 in a notch 266. In accordance
with one embodiment of the invention, the pin trigger 264
is coaxial with the central axis 184. The stub shaft 174
and the pin trigger 264 are configured to rotate with the
substrate support 176 about the central axis 184. When
the lever arm 250 is in the first position 244, a portion
267 of the pin trigger 264 extends outside of the stub
shaft 174, as shown in FIGS. 5 and 8.
[0041] A pin sensor 270 (FIG. 3) detects the first or
second position of the switch 242 and provides a signal
indicating such to the module controller 162 or the CMD
controller 116. In accordance with one embodiment of
the invention, the pin sensor 270 is a slotted optical sen-
sor that includes a receiver 271 and an emitter 272, be-
tween which the portion 267 of the pin trigger 264 extends
when the lever arm 250 is in the first position 244, as
shown in FIGS. 5 and 8. The pin sensor 270 provides an
output signal to the module controller 162 or the CMD
controller 116, that indicates the absence of the portion
167 of the pin trigger 264 from between the emitter and
receiver of the pin sensor 270 thereby indicating the ab-
sence of a substrate 108 from the predetermined location
of the substrate support 176.
[0042] As the substrate 108 is loaded into the substrate
support 176 from, for example, the substrate output 112
of the CMD 102, the substrate 108 engages the end 256
of the lever 250 and moves the end 256 out of the sub-
strate path as the substrate 108 is driven by the drive
roller 202 to move the lever 250 from the first position
244 toward the second position 246 (FIG. 9). The move-
ment of the end 256 of the lever 250 causes the opposing
end 258 and the connected trigger pin 264 to move along
the central axis 184 such that the portion 267 of the pin
trigger 264 is retracted within the shaft 174 and withdrawn
from the pin sensor 270.
[0043] The output signal from the pin sensor 270 can
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then indicate that the switch 242 is in the second position
246 and that the substrate 108 is loaded into the substrate
support 176 at the predetermined location of the sub-
strate support 176. Once the module controller 162 re-
ceives the signal from the pin sensor 240 that the sub-
strate 108 is loaded into the substrate support 176, ro-
tating operations are allowed to commence.
[0044] The rotator 170 is preferably configured to align
the substrate support plane 178 at any desired angle.
Preferably, the rotator 170 is configured to rotate the sub-
strate support 176 and the corresponding support plane
178 about the central axis 184 to a plurality of indexed
or predefined angular positions, such as those shown in
FIGS. 4 and 10-14.
[0045] One such indexed angular position is a sub-
strate receiving position, indicated by the substrate sup-
port plane 178A (FIGS. 4 and 12), in which the substrate
support plane 178 is aligned such that a substrate 108
can be transferred between the rotator 170 and the output
112 of the CMD 102. A substrate inversion is performed
by the rotator 170 by rotating the substrate support 176
180° such that the substrate support plane 178 is sub-
stantially realigned with the substrate receiving position
178A. The substrate 108 can then be fed back to the
output 112 of the CMD 102 through the input 152 for
additional processing. Other indexed angular positions
will be discussed below.
[0046] Embodiments of the present invention include
the use of the above-described substrate sensor with oth-
er substrate rotators, including substrate rotators that are
not components of credential manufacturing device mod-
ules.

Data Encoder(s)

[0047] In accordance with another embodiment of the
module 100, the substrate processing component 150
includes one or more data encoders 300, shown in FIG.
4, for encoding data to the substrate 108. In accordance
with another embodiment of the invention, the module
100 includes one or more data encoders 300 and the
rotator 170.
[0048] FIGS 10-14 are simplified side cross-sectional
views of embodiments of the module 100 connected to
the CMD 102 (partial view). The data encoders 300 can
each be located in one of a plurality of bays in the housing
of the module, such as bay 302 or bay 304. Each data
encoder 300 can include a data writer 306 configured to
write data to a memory chip, a bar code, or other com-
ponent of the substrate 108, and a data reader 308 con-
figured to read data from the substrate 108, in accord-
ance with known methods.
[0049] The encoders 300 can be either a contact en-
coder 300A configured to encode the substrate 108
through direct contact, or a proximity encoder 300B con-
figured to perform proximity or radio frequency encoding
of the substrate 108 as shown in FIG. 10. The encoding
can be conducted in accordance with a standardized

method such as, for example, HID®, iCLASStm, MI-
FARE, Legic, or other encoding method.
[0050] One embodiment of the encoders 300 includes
a housing 310 that is configured to contain the circuit
boards and components of multiple types of proximity
encoders and readers. For example, one housing 310
can contain an HID® iCLASS proximity encoder and
reader boards, MIFARE proximity encoder and reader
boards, or Legic proximity encoder and reader boards.
Such a housing 310 provides a cost savings since there
is no need to produce multiple housing types. Addition-
ally, the single standardized housing 310 simplifies the
installation of the encoders 300 in the module 100.
[0051] One embodiment of the housing 310, shown in
FIG. 10, includes a bottom portion 312 and a top portion
314 that is configured to snap-fit to the bottom portion
312. Shoulder portions within the housing 310 provide
support for the proximity encoding and reading boards.
In accordance with one embodiment of the invention, the
housing 310 includes multiple shoulder portions to ac-
commodate the different types of boards in different lo-
cations within the housing 310. For example, shoulder
portions 316 can be positioned and the interior of the
housing 310 can be shaped, to receive an iCLASS board
318, whereas shoulder portions 320 can be positioned
and the interior of the housing 310 can be shaped, to
receive a MIFARE board 322, as shown in FIG. 10.
[0052] In accordance with another embodiment of the
invention, the housing 310 includes a base plate 324.
The base plate 324 covers an opening of the bay 304 of
the module 100 when the encoder 300 is installed.
[0053] Cables, depicted schematically in FIG. 4, con-
nect the encoder modules 300 to the module controller
162 of the module 100 to provide a communication link
therewith. Power can also be supplied through the ca-
bles. In accordance with one embodiment of the inven-
tion, the cables connecting the encoder modules 300 to
the module controller 162 are multipin (e.g., 8-pin) ca-
bles. Identification of the particular encoder 300 that is
installed is automatically determined based upon the pins
that are active/inactive in the cable. This can be accom-
plished using a look-up table contained in the memory
166, or other suitable method. As a result, one embodi-
ment of the module 100 includes a "plug and play" feature
that quickly identifies the setup of the module 100 for the
module controller 162, the CMD controller 116 and/or the
substrate producing application 122.

Module Operation

[0054] Instructions regarding the rotating of a sub-
strate 108 that is loaded into the substrate support 176
of the rotator 170 are generally provided by the substrate
processing job generated by the substrate producing ap-
plication or driver software 122. The substrate processing
job can include, for example, printing instructions, lami-
nating instructions, encoding instructions, rotating in-
structions, and other substrate processing instructions.
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[0055] Initially, the rotator 170 is positioned in a receiv-
ing position indicated by substrate support plane 178A
(FIGS. 4 and 12), in which the substrate support 176 is
in substrate handoff alignment with the substrate output
112 of the CMD 102. In other words, the substrate support
plane 178A is generally horizontally aligned with the sub-
strate path that a substrate 108 follows when discharge
through the substrate output 112, as shown in FIG. 4.
[0056] One embodiment of the module 100 includes a
substrate sensor 330 (FIGS. 2 and 4) at the substrate
input 152, such as a slotted optical sensor, that provides
an indicator to the module controller 162 that a substrate
108 is ready to be received in the substrate support 176.
The substrate 108 is then received by the rotator 170 by
driving the substrate 108 into the substrate support 176
using the drive roller 202 until the substrate sensor 240
indicates receipt of the substrate 108 (e.g., the switch
242 moves from the first position to the second position).

Substrate Inversion

[0057] Once the substrate 108 is received within the
substrate support 176 of the rotator 170, rotating opera-
tions can be performed on the substrate 108. For in-
stance, a 180° rotation, or inversion, of the substrate 108
is performed by rotating the gear support 228 180°. Pref-
erably, the gear support 228 is indexed to provide accu-
rate angular substrate positioning. The substrate 108 is
then discharged by driving it past the end 256 of the lever
250 of the switch 242 where it is detected by the substrate
sensor 330 and received at the substrate output 112 of
the CMD 102. Additional processing of the substrate 108,
such as printing, can then be carried out on the substrate
108.

Substrate Encoding

[0058] Additionally, the rotator 170 can be used to di-
rect the substrate 108 toward one or both of the encoding
modules 300 to perform encoding operations on the sub-
strate 108. Accordingly, rotator 270 can rotate the sub-
strate support 176 to a first encoding position, indicated
by substrate support plane 178B (FIGS. 4 and 10), to
align the substrate support 176 and the substrate 108 for
encoding with the encoder 332. Likewise the rotator 170
can rotate the substrate support 176 in alignment with a
second encoding position, indicated by substrate support
plane 178C (FIGS. 4 and 11), for encoding a substrate
108 with the encoder 334. After the substrate 108 is ro-
tated to the desired angular position corresponding to
the encoder 300 to be used, the substrate 108 can be
fed toward the encoder 300 by the feeder 206, if neces-
sary, to position the substrate 108 for encoding. FIG. 10
illustrates the rotation and insertion of the substrate 108
within the contact encoder 300A for contact smart chip
encoding. FIG. 11 illustrates the rotation of the substrate
108 and the feeding of the substrate 108 toward the prox-
imity encoder 300B for a wireless encoding of the smart

chip of the substrate 108.

Substrate Discharging Options

[0059] In accordance with one embodiment of the in-
vention, the substrate support 176 of the rotator 170 in-
cludes different indexed angular positions for discharging
correctly processed substrates 108 and incorrectly or in-
completely processed substrates 108. When the sub-
strate has been correctly processed, the substrate sup-
port 176 is rotated to a substrate collection output posi-
tion, indicated by substrate support plane 178D (FIGS.
4 and 12), which aligns the substrate with the substrate
collection output 158. In accordance with one embodi-
ment of the invention, the substrate collection output po-
sition 178D is coplanar with the substrate receiving po-
sition 178A, as shown in FIG. 4. The substrate 108 can
then be fed or discharged through the substrate collection
output 158 for collection in an optional hopper (FIG. 4)
340.
[0060] When the substrate 108 has not been correctly
processed, the substrate support 176 can be angularly
aligned with a substrate reject output position, indicated
by substrate support plane 178E (FIGS. 4 and 13), which
is aligned with a substrate reject output 342. The sub-
strate 108 can then be fed or discharge through the sub-
strate reject output 342 for collection in an optional reject
tray or hopper 344, as shown in FIG. 4.

Substrate Antenna Detection

[0061] Substrates that are configured for proximity en-
coding of their smart chips include an antenna that re-
ceives the encoding signals from the data writer 306 and
an antenna that transmits signals for reading of the smart
chip by the corresponding proximity reader 308 of the
encoder 300. It is desirable to position the antenna of the
substrate 108 as close as possible to the proximity en-
coder module 300 to ensure proper encoding of the smart
chip. Some substrates have antennas that are positioned
more toward one end of the substrate than the other. As
a result, the end of the substrate that is fed toward the
encoder 300 (FIG. 11) by the rotator 170 may not be the
end that contains the antenna, which may result in a failed
encoding attempt. One embodiment of the invention in-
cludes commands that can be used to ensure that the
substrate 108 is in the best position for encoding.
[0062] When the antenna position for the substrate and
the position the substrate will be in when loaded into the
system 104, such as in a substrate supply 128 (FIG. 2),
is known in advance, instructions can be provided to the
controller 162 to orient the substrate 108 such that the
antenna is as close as possible to the proximity substrate
encoder 300. Thus, the substrate 108 can be flipped, if
necessary, prior to feeding it toward the encoder 300 to
position the antenna in the optimum location.
[0063] Another embodiment of the invention operates
to ensure that the best attempt to encode the substrate
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is made even when the specific substrate configuration
is unknown. In accordance with this embodiment of the
invention, following an encoding operation where an end
of the substrate 108 is positioned adjacent the encoder
module 300 (FIG. 11), the smart chip of the substrate
108 is read by the proximity substrate reader of the en-
coder 300. If the encoding operation fails (i.e., the smart
chip was not properly encoded), the substrate 108 is re-
loaded into the rotator 170, rotated 180° and fed back
toward the encoding module 300 for a second encoding
attempt. Hopefully, the antenna of the substrate 108 will
be in a better position on the second attempt for a suc-
cessful encoding operation. Thus, it is ensured that the
best attempt to encode the substrate has been made.

Substrate Check Initialization Routine

[0064] Another embodiment of the invention relates to
an initialization routine that operates to check that the
system 104 is ready for substrate processing. In general,
prior to beginning substrate processing, particularly
when power to the system 104 is activated from an off
state, it is desirable to perform a check to determine
whether a substrate remains within the CMD 102 or the
module 100.
[0065] In accordance with one embodiment of the in-
vention, a check is made to determine whether a sub-
strate 108 is loaded in the module 100, by first checking
the substrate sensor 240 to determine whether it indi-
cates the presence or absence of a substrate 108 in the
substrate support 176. If a substrate 108 is detected, the
rotator 170 preferably discharges the substrate 108
through the output 158 or 342.
[0066] If no substrate 108 is detected, the drive roller
202 is activated to rotate in a direction that would pull
any substrate 108 that may be held between the drive
roller 202 and the pinch roller 204 into the substrate sup-
port 176 for detection by the substrate sensor 240. A
substrate 108 may be held between the drive and pinch
rollers 202 and 204 when, for example, power to the sys-
tem 104 was lost or turned off while the substrate 108
was being encoded by one of the encoder modules 300.
After the drive roller 202 activation is completed, a check
is made to determine whether the substrate sensor 240
detects a substrate 108 in the substrate support 176. If
a substrate 108 is detected, the substrate 108 is prefer-
ably discharged through the reject output 164. If no sub-
strate 108 is detected, it can be assumed that the module
100 is clear of substrates 108 and substrate processing
operations can commence on a new substrate provided
that similar operations in the CMD 102 do not reveal the
presence of a substrate therein.
[0067] Although the present invention has been de-
scribed with reference to preferred embodiments, work-
ers skilled in the art will recognize that changes may be
made in form and detail without departing from the scope
of the invention. For example, it should be understood
that the present invention includes the embodiments de-

scribed above taken individually and in combination with
one or more of the other embodiments of the invention.

Claims

1. A credential substrate rotator (170) comprising:

a substrate support (176) configured to support
a substrate (108) in a substrate
support plane (178) and said substrate support
(176) configured to rotate about a central axis
(184);
a substrate feeder (206) configured to feed a
substrate (108) along the substrate support
plane (178), and
a substrate sensor (240) including a substrate
position indicator coaxial
with the central axis (184) and having a first po-
sition indicative of an absence of a substrate
(108) from a predetermined location of the sub-
strate support (176), and a second position in-
dicative of a presence of a substrate (108) in the
predetermined location of the substrate support
(176).

2. The credential substrate rotator of claim 1 including
a shaft (174) coaxial with the central axis (184) and
connected to the substrate support (176).

3. The credential substrate rotator of claim 2, wherein:

the substrate position indicator includes a pin
trigger (264) received within the
shaft (174), wherein a portion (267) of the pin
trigger (264) is extended beyond the shaft (174)
along the central axis (184) when the substrate
position indicator is in the first position, the por-
tion of the pin trigger (264) is retracted within the
shaft (174) when the substrate position indicator
is in the second position; and
the substrate rotator (170) further comprises a
pin trigger sensor (270) configured to
detect one of the first and second positions of the
pin trigger (264).

4. The credential substrate rotator of claim 1, wherein
the substrate sensor (240) includes a lever arm (250)
attached to the substrate support (176) and including
first and second ends (256 and 258), the second end
connected to the substrate position indicator, the le-
ver arm (250) configured to pivot between first and
second positions (244 and 246) respectively corre-
sponding to the first and second positions of the sub-
strate position indicator.

5. A system comprising a credential substrate process-
ing module (100) and an adjoining credential man-
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ufacturing device (102), the module comprising a
credential substrate rotator (170) according to claim
1, wherein the module (100) comprises the substrate
support (176) which includes indexed angular posi-
tions including a substrate receiving position (178A),
in which the substrate support (176) is positioned to
receive a substrate (108) fed from said adjoining cre-
dential manufacturing device (102) and a substrate
collection output position (178D), in which the sub-
strate support plane (178) is aligned with a substrate
collection output (158).

6. The system of claim 5, wherein the indexed angular
positions of the substrate support (176) include a
substrate reject output position (178E), in which the
substrate support plane (176) is aligned with a sub-
strate reject output (342).

7. The system of claim 5, wherein:

the indexed angular positions of the substrate
support include a first encoding
position (178B); and
the module further comprises a first data encod-
er (332)
configured to encode data to a substrate (108)
presented by the substrate feeder (206) when
the substrate support (176) is in the first encod-
ing position (178B).

8. The system of claim 7, wherein:

the indexed angular positions of the substrate
support (176) include a second encoding
position (178C); and
the module (100) includes a second data encod-
er (334) configured to
encode data to a substrate (108) presented by
the substrate feeder (206) when the substrate
support (176) is in the second encoding position
(178C).

Patentansprüche

1. Berechtigungsnachweissubstrat- Dreheinrichtung
(170), umfassend:

einen Substrathalter (176), der dafür konfiguriert
ist, ein Substrat (108) in einer Substrathaltee-
bene (178) zu unterstützen, wobei der Substrat-
halter (176) dafür konfiguriert ist, um eine zen-
trale Achse (184) zu rotieren;
eine Substratzuführeinrichtung (206), die dafür
konfiguriert ist, ein Substrat (108) längs der Sub-
strathalteebene (178) zuzuführen; und
einen Substratsensor (240), der eine Substrat-
positionsanzeigevorrichtung enthält, die koaxial

mit der zentralen Achse (184) angeordnet ist
und eine erste Position, die eine Abwesenheit
eines Substrats (108) von einer vorgegebenen
Stelle des Substrathalters (176) anzeigt, sowie
eine zweite Position aufweist, die eine Anwe-
senheit eines Substrats (108) an der vorgege-
benen Stelle des Substrathalters (176) anzeigt.

2. Berechtigungsnachweissubstrat- Dreheinrichtung
nach Anspruch 1, die einen Schaft (174) enthält, der
koaxial mit der zentralen Achse (184) angeordnet ist
und mit dem Substrathalter (176) verbunden ist.

3. Berechtigungsnachweissubstrat- Dreheinrichtung
nach Anspruch 2, wobei:

die Substratpositionsanzeigevorrichtung einen
Stiftauslöser (264) enthält, der innerhalb des
Schafts (174) aufgenommen ist, wobei sich ein
Teil (267) des Stiftauslösers (264) über den
Schaft (174) hinaus längs der zentralen Achse
(184) erstreckt, wenn sich die Substratpositions-
anzeigevorrichtung in der ersten Position befin-
det, und der Teil des Stiftauslösers (264) in den
Schaft (174) zurückgezogen ist, wenn sich die
Substratpositionsanzeigevorrichtung in der
zweiten Position befindet; und
die Substratdreheinrichtung (170) ferner einen
Stiftauslösersensor (270) umfasst, der dafür
konfiguriert ist, eine der ersten und zweiten Po-
sitionen des Stiftauslösers (264) zu erfassen.

4. Berechtigungsnachweissubstrat- Dreheinrichtung
nach Anspruch 1, wobei der Substratsensor (240)
einen Hebelarm (250) enthält, der an dem Substrat-
halter (176) angebracht ist und ein erstes und ein
zweites Ende (256 und 258) enthält, wobei das zwei-
te Ende mit der Substratpositionsanzeigevorrich-
tung verbunden ist, und wobei der Hebelarm (250)
dafür konfiguriert ist, zwischen der ersten und der
zweiten Position (244 und 246), die jeweils der er-
sten und der zweiten Position der Substratpositions-
anzeigevorrichtung entsprechen, zu schwenken.

5. System, das ein Berechtigungsnachweissubstrat-
Verarbeitungsmodul (100) und eine benachbarte
Berechtigungsnachweisherstellungsvorrichtung
(102) umfasst, wobei das Modul eine Berechtigungs-
nachweissubstrat-Dreheinrichtung (170) nach An-
spruch 1 umfasst, und wobei das Modul (100) den
Substrathalter (176) umfasst, der indizierte Winkel-
positionen enthält, einschließlich einer Substratauf-
nahmeposition (178A), in der der Substrathalter
(176) positioniert wird, um ein von der benachbarten
Berechtigungsnachweisherstellungsvorrichtung
(102) zugeführtes Substrat (108) aufzunehmen, auf-
zunehmen, sowie einer Substratsammelausgangs-
position (178D), in der die Substrathalteebene (178)
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auf einen Substratsammelausgang (158) ausgerich-
tet ist.

6. System nach Anspruch 5, wobei die indizierten Win-
kelpositionen des Substrathalters (176) eine
Substratzurückweisungsausgangsposition (178E)
enthalten, in der die Substrathalteebene (178) auf
einen Substratzurückweisungsausgang (324) aus-
gerichtet ist.

7. System nach Anspruch 5, wobei:

die indizierten Winkelpositionen des Substrat-
halters eine erste Codierungsposition (178B)
enthalten; und
das Modul ferner einen ersten Datencodierer
(332) umfasst, der dafür konfiguriert ist, Daten
auf ein Substrat (108) zu codieren, das von der
Substratzuführeinrichtung (206) präsentiert
wird, wenn sich der Substrathalter (176) in der
ersten Codierungsposition (178B) befindet.

8. System nach Anspruch 7, wobei:

die indizierten Winkelpositionen des Substrat-
halters (176) eine zweite Codierungsposition
(178C) enthalten; und
das Modul (100) einen zweiten Datencodierer
(334) enthält, der dafür konfiguriert ist, Daten
auf ein Substrat (108) zu codieren, das von der
Substratzuführeinrichtung (206) präsentiert
wird, wenn sich der Substrathalter (176) in der
zweiten Codierungsposition (178C) befindet.

Revendications

1. Rotateur (170) de substrat de pièce justificative
comprenant :

un support (176) de substrat configuré pour sup-
porter un substrat (108) dans un plan (178) de
support de substrat et ledit support (176) de
substrat configuré pour tourner autour d’un axe
central (184) ;
un dispositif d’acheminement (206) de substrat
configuré pour acheminer un substrat (108) le
long du plan (178) de support de substrat ; et
un capteur (240) de substrat comportant un in-
dicateur de position de substrat coaxial avec
l’axe central (184) et ayant une première posi-
tion indiquant l’absence d’un substrat (108) d’un
emplacement prédéterminé du support (176) de
substrat, et une deuxième position indiquant la
présence d’un substrat (108) dans l’emplace-
ment prédéterminé du support (176) de subs-
trat.

2. Rotateur de substrat de pièce justificative de la re-
vendication 1 comportant un arbre (174) coaxial
avec l’axe central (184) et raccordé au support (176)
de substrat.

3. Rotateur de substrat de pièce justificative de la re-
vendication 2, dans lequel :

l’indicateur de position du substrat comporte un
déclencheur (264) à broche reçu dans l’arbre
(174), où une partie (267) du déclencheur (264)
à broche s’étend au-delà de l’arbre (174) le long
de l’axe central (184) lorsque l’indicateur de po-
sition du substrat se trouve dans la première po-
sition, la partie du déclencheur (264) à broche
se rétracte dans l’arbre (174) lorsque l’indicateur
de position du substrat se trouve dans la deuxiè-
me position ; et
le rotateur (170) de substrat comprend en outre
un capteur (270) de déclencheur à broche con-
figuré pour détecter l’une des première et
deuxième positions du déclencheur (264) à bro-
che.

4. Rotateur de substrat de pièce justificative de la re-
vendication 1, dans lequel le capteur (240) de subs-
trat comporte un bras (250) de levier fixé au support
(176) de substrat et comportant des première et
deuxième extrémités (256 et 258), la deuxième ex-
trémité reliée à l’indicateur de position du substrat,
le bras (250) de levier configuré pour pivoter entre
des première et deuxième positions (244 et 246) cor-
respondant respectivement aux première et deuxiè-
me positions de l’indicateur de position du substrat.

5. Système comprenant un module (100) de traitement
de substrat de pièce justificative et un dispositif (102)
de fabrication de pièce justificative contigu, le mo-
dule comprenant un rotateur (170) de substrat de
pièce justificative selon la revendication 1, où le mo-
dule (100) comprend le support (176) de substrat qui
comporte des positions angulaires indexées incluant
une position (178A) de réception de substrat, dans
laquelle le support (176) de substrat est positionné
pour recevoir un substrat (108) acheminé dudit dis-
positif (102) de fabrication de pièce justificative con-
tigu et une position (178D) de sortie de collecte de
substrat, dans laquelle le plan (178) de support de
substrat est aligné avec une sortie (158) de sortie
de collecte de substrat.

6. Système de la revendication 5, dans lequel les po-
sitions angulaires indexées du support (176) de
substrat comportent une position (178E) de sortie
de rejet de substrat, dans laquelle le plan (176) de
support de substrat est aligné avec une sortie (342)
de rejet de substrat.
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7. Système de la revendication 5, dans lequel :

les positions angulaires indexées du support de
substrat incluent une première position de co-
dage (178B) ; et
le module comprend en outre un premier codeur
(332) de données configuré pour coder des don-
nées à un substrat (108) présenté par le dispo-
sitif d’acheminement (206) de substrat lorsque
le support (176) de substrat se trouve dans la
première position de codage (178B).

8. Système de la revendication 7, dans lequel :

les positions angulaires indexées du support
(176) de substrat comportent une deuxième po-
sition de codage (178C) ; et
le module (100) comporte un deuxième codeur
(334) de données configuré pour coder des don-
nées à un substrat (108) présenté par le dispo-
sitif d’acheminement (206) de substrat lorsque
le support (176) de substrat se trouve dans la
deuxième position de codage (178C).
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