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TITLE

CUTTER ACCESSORY FOR PRINTING SYSTEM

[001]

Field of the Disclosure

[002] The present subject matter relates to printing systems. More particularly, the present subject

matter relates to cutter accessories that may be removably mounted to a printing device.

Description of Related Art

[003] Printing devices, such as thermal printers, are used to generate printed material. If the substrate
of the printed material is provided on a roll or otherwise not provided in discrete units or pieces (e.g.,
individual sheets or labels), then the printed material must be cut to size. Typically, the printing device
includes a built-in cutter, which cuts the substrate to size after print has been applied to the substrate.
While built-in cutters may provide adequate functionality, they may also result in various disadvantages
when maintenance is required. For example, if the substrate becomes caught or jammed in the cutter
while passing through the printing device or if the cutter otherwise becomes inoperative, then the cutter
must be accessed to correct the error. Traditional printing devices require several guard plates to be
removed to access the built-in cutter, which increases the time that the printing device is inoperative.
Accordingly, it would be advantageous to provide a printing system with a cutter that may be more easily

serviced.

Summary

[004] There are several aspects of the present subject matter, which may be embodied separately or

CA 3006458 2020-01-23
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together in the devices and systems described and claimed below. These aspects may be employed alone
or in combination with other aspects of the subject matter described herein, and the description of these
aspects together is not intended to preclude the use of these aspects separately or the claiming of such
aspects separately or in different combinations as may be set forth in the claims appended hereto.

[005] In one aspect, a cutter accessory is provided for use in combination with a printing device. The
cutter accessory includes a body that is configured to be mounted onto the printing device. An access
door is mounted to the body and movable between a closed position and an open position. Aslot s
defined in the access door and configured to receive printed material from the printing device when the
access door is in the closed position. A cutting blade is movably mounted to the body, with at least one
cam being associated with the cutting blade. The cam is operable to move the cutting blade with respect
to the slot to cut the printed material and is accessible when the access door is in the open position, but
not accessible when the access door is in the closed position.

[006] In another aspect, there is provided a printing system, which includes a printing device and a
cutter accessory. The printing device includes a housing and an opening, which is defined in the housing
and configured to issue printed material. The cutter accessory includes a body that is mounted to the
housing of the printing device. An access door is mounted to the body and movable between a closed
position and an open position. A slot is defined in the access door and at least partially aligned with the
opening of the printing device to receive printed material issuing from the opening of the printing device
when the access door is in the closed position. A cutting blade is movably mounted to the body, with at
least one cam being associated with the cutting blade. The at least one cam is operable to move the
cutting blade with respect to the slot to cut the printed material issuing from the printing device and is
accessible when the access door is in the open position, but not accessible when the access door is in the

closed position.
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Brief Description of the Drawings

[007] Fig. 1is a front perspective view of a printing device;

[008] Fig. 2 is a front perspective view of a printing system incorporating the printing device of Fig. 1;
[009] Fig. 3 is a front perspective view of a cutter accessory of the printing system of Fig. 2, with an
access door of the cutter accessory being in a closed position;

[0010] Fig. 4 is a front perspective view of the cutter accessory of Fig. 3, with the access door in an open
position;

[0011] Fig. 5 is a diagrammatic view of an electrical circuit that electrically couples a controller of the
cutter accessory to a door sensor;

[0012] Fig. 6 is a diagrammatic view of a protocol executed by the controller of the cutter accessory when
the access door is in the open position or in the event of an error condition;

[0013] Fig. 7 is a rear perspective view of the cutter accessory of Fig. 3;

[0014] Fig. 8 is a diagrammatic view of a protocol executed by a controller of the printing device when the
access door of the cutter accessory is open or in the event of an error condition;

[0015] Fig. 9is a diagrammatic view of a protocol executed by the controller of the cutter accessory to
determine whether periodic maintenance is required;

[0016] Fig. 10 illustrates an exemplary image that may be displayed on a display screen of the printing
device of Fig. 1 to indicate the number of times that the cutter accessory has cut printed material issued
by the printing device; and

[0017] Fig. 11 illustrates an exemplary unit or piece of printed material that may be issued by the printing
device to indicate the number of times that the cutter accessory has cut printed material issued by the

printing device.

Description of the lllustrated Embodiments

[0018] As required, detailed embodiments of the present invention are disclosed herein; however, it is to

3
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be understood that the disclosed embodiments are merely exemplary of the invention, which may be
embodied in various forms. Therefore, specific details disclosed herein are not to be interpreted as
limiting, but merely as a basis for the claims and as a representative basis for teaching one skilled in the art
to variously employ the present invention in virtually any appropriate manner.

[0019] Printing Device. To address the disadvantages of known systems, it has been found to be
convenient to provide a cutter accessory that may be removably mounted to a printing device not having a
built-in cutter. Fig. 1 shows such a printing device 10 configured as a thermal printer, but it is also within
the scope of the present disclosure for the printing device 10 to incorporate other printing technology
(e.g., laser or inkjet). It should also be understood that the illustrated printing device 10 is merely
exemplary and that the configuration may vary without departing from the scope of the present
disclosure.

[0020] The illustrated printing device 10 includes an enclosure or housing 12, which may be formed of
any suitable material or materials (e.g., a generally rigid metal material and/or generally rigid plastic
material). The housing 12 contains various components, which may include a supply of substrate material,
a mechanism for applying print to the substrate material, and a mechanism for moving the substrate
material through the interior of the housing 12 and out of the housing 12 via an opening 14, where it exits
the printing device 10 as printed material. The printing device 10 may also include a controller (e.g., a
microprocessor) that controls the operation of the other components of the printing device 10. The
printing device 10 may include assorted other components and functionality (e.g., a display screen 16 and
user interface 18 and an antenna 20 for wireless communication) without departing from the scope of the
present disclosure.

[0021] Cutter Accessory. The printing device 10 may be combined with a cutter accessory 22 (Figs. 2

and 3) to provide a printing system 24 (Fig. 2). The cutter accessory 22 is configured to receive printed
material from the printing device 10 for cutting the printed material to size, so the way in which the cutter
accessory 22 is mounted to the printing device 10 depends at least in part upon the position of the
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opening 14 from which printed material exits the printing device 10. In the illustrated embodiment, the
opening 14 is defined in a front face or front panel 26 of the printing device 10 (Fig. 1), such that the cutter
accessory 22 may be mounted to the front panel 26 of the printing device 10 to receive the printed
material. In other embodiments, in which printed material may issue from the printing device at a
different location, the associated cutter accessory may be differently configured for a different mounting
arrangement. It may be advantageous for the cutter accessory 22 to be removably mounted to the
printing device 10 (e.g., being fastened to the printing device 10 by screws or the like), although it is also
within the scope of the present disclosure for the cutter accessory 22 to be fixedly secured to the printing
device 10 (e.g., by a welding operation).

[0022] The cutter accessory 22 has a body or base 28 that may be contoured or configured to match the
portion of the printing device housing 12 adjacent to the opening 14. For example, in the illustrated
embodiment, in which printed material issues from an opening 14 defined in the front panel 26 of the
printing device 10, the configuration and shape of the body 28 of the cutter accessory 22 may be informed
by the configuration of the portion of the front panel 26 of the printing device 10 in the vicinity of the
opening 14. The body 28 of the cutter accessory 22 may be formed of any suitable material or materials,
such as a generally rigid metal material and/or a generally rigid plastic material.

[0023] An access door or cover 30 is mounted to the body 28 and movable between a closed position (Fig.
3) and an open position (Fig. 4), as will be described in greater detail. The illustrated access door 30 is
hingedly connected to the body 28 of the cutter accessory 22, which allows the access door 30 to move
between its closed and open positions by pivotal movement, but it is also within the scope of the present
disclosure for the access door 30 to move between its closed and open positions in a different manner
(e.g., by sliding or translational movement). It is also within the scope of the present disclosure for the
access door 30 to be detached to move it from the closed position to the open position.

[0024] The functionality of the cutter accessory 22 preferably depends upon the position of the access
door 30. As will be described in greater detail, the cutter accessory 22 may be in an operative or
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functional state when the access door 30 is in its closed position (Fig. 3) and in an inoperative or partial-
functionality state when the access door 30 is in its open position (Fig. 4). To that end, the cutter
accessory 22 may be provided with a controller (e.g., a microprocessor) that is programmed with an active
state (for when the access door 30 is in its closed position) and an inactive state (for when the access door
30 is in its open position). Alternately, when the door is in the open state the driver could disengage the
knife motor preventing accidental firing of the knife while it is being serviced. Fig. 5 shows an exemplary
electrical circuit 32 by which the controller 34 of the cutter accessory 22 may be electrically coupled to a
door sensor or interlock open switch 36, which monitors the position of the access door 30, thereby
allowing the controller 34 to determine which state it should be in. The electrical circuit 32 will be
described in greater detail herein.

[0025] Fig. 6 illustrates a protocol that may be executed by the controller 34 when the access door 30 is in
its open position or during an error condition, which will be described in greater detail. As a part of this
protocol, the controller 34 may transmit a signal to the printing device 10 (e.g., to instruct the printing
device 10 to move to an inoperative or partial-functionality state and/or to display an image on the display
screen 16). The cutter accessory 22 may be provided with one or more cables 38 (Fig. 7) to electrically
couple the cutter accessory 22 to the printing device 10, which may provide the cutter accessory 22 with
power and/or allow the cutter accessory 22 and the printing device 10 to communicate with each other.

In an alternative embodiment, the cutter accessory 22 may be electrically uncoupled from the printing
device 10, in which case the cutter accessory 22 may include an independent power source and may
communicate wirelessly with the printing device 10 (either directly or through a separate system
controller).

[0026] Turning back now to the configuration of the access door 30, a slot 40 may be defined therein,
with the slot 40 being configured and oriented to receive the printed material that issues from the opening
14 of the printed device 10. Accordingly, the slot 40 may be at least partially aligned with the opening 14
of the printed device 10 when the cutter accessory 22 is mounted to the printing device 10, with the

6
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access door 30 in the closed position, as in Fig. 2.

[0027] A cutting blade 42 (Fig. 7) is movably mounted to the body 28 of the cutter accessory 22. At least
one cam 44 (illustrated in Figs. 4 and 7 as two cams) is associated with the cutting blade 42 and operable
to move the cutting blade 42 with respect to the slot 40. When the access door 30 is in its closed position
(Fig. 3), the cams 44 may be rotated under control of the controller 34 to move the cutting blade 42 in a
reciprocating up-and-down motion (in the orientation of Fig. 7) to cut printed material positioned within
the slot 40. In other embodiments, the cutting blade 42 and/or cams 44 may be differently configured,
positioned, and/or oriented and/or move in a different manner to cut the printed material to size.

[0028] The controller 34 only instructs the cams 44 to move the cutting blade 42 when the access door 30
is in its closed position. When the access door 30 is in its open position, the controller 34 is in its inactive
state and does not instruct the cams 44 to move the cutting blade 42. While the controller 34 does not
operate the cams 44 when it is in its inactive state, the cams 44 may be manually operated to service the
cutter accessory 22. For improved maintenance, the cams 44 may be configured and oriented such that
they may be accessed when the access door 30 is in its open condition (Fig.4). Preferably, the cams 44 are
covered or otherwise inaccessible when the access door 30 is in its closed condition (Fig. 3) to prevent the
cams 44 from being manually manipulated during normal operation of the printing system 24. By such a
configuration, an operator or service technician can service the cams 44 by simply opening the access door
30 (thereby placing the controller 34 into an inactive state), rather than requiring several guard plates to
be removed (as in typically required with built-in cutters).

[0029] In the illustrated embodiment, each cam 44 includes an exposed surface or portion 46 (Fig. 4) that
faces away from the printing device 10 when the cutter accessory 22 is mounted to the printing device 10.
Each exposed surface 46 is configured to accommodate a tool (e.g., by defining a socket that can receive
the end of a hex key or Allen key) that may be used to manually rotate the associated cam 44 when the
access door 30 is in its open position. Alternatively, rather than being configured to accommodate a tool,
each exposed surface 46 may be configured to allow for the associated cam 44 to be rotated using one or

7
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more digits (e.g., by pressing a finger against the exposed surface 46 and moving the finger in a way that
rotates the cam 44 or gripping an extension or formation of the exposed surface 46).

[0030] Rotating the cam 44 causes the cutting blade 42 to also move, which may be necessary to free
printed material that has become jammed or caught on the cutting blade 42. After at least one of the
cams 44 has been manually manipulated or other corrective action has been taken (e.g., reorienting
printed material passing from the printing device 10 through the cutter accessory 22), the access door 30
may be closed, which causes the controller 34 to determine whether the cutter accessory 34 is in
condition for normal operation (Fig. 6).

[0031] It should be understood that the cutter accessory 22 of Figs. 3 and 4 is merely exemplary and that
a cutter accessory according to the present disclosure may be differently configured without departing
from the scope of the present disclosure. For example, it is contemplated that the cutter accessory may
be differently configured, include additional components (e.g., a display screen), and/or have additional
functionality.

[0032] Normal Operation. When the cutter accessory 22 is fully connected to the printing device 10, with
the access door 30 in its closed position (Fig. 2), the printing system 24 is ready for normal operation.
During normal operation, a user instructs the printing device 10 (e.g., using the user interface 18) or the
printing device 10 otherwise receives a command (e.g., via the antenna 20) to apply print to the substrate
material. The substrate material is moved through the interior of the printing device 10, with print being
applied to a portion of it. At least the printed portion of the substrate material exits the printing device 10
via the opening 14 and passes into the slot 40 of the cutter accessory 22.

[0033] The cam or cams 44 of the cutter accessory 22 are operated under command of the controller 34
to move the cutting blade 42 to cut the substrate material to size as it passes through the slot 40, resulting
in a properly sized unit or piece of printed material. The controllers of the cutter accessory 22 and the
printing device 10 may communicate with each other to coordinate the actions of the printing device 10
and the cutter accessory 22. Alternatively, rather than the printing device 10 and the cutter accessory 22
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communicating with each other, they may each communicate with a separate system controller that
monitors and coordinates the actions of the printing device 10 and the cutter accessory 22.

[0034] Error/Open Door Condit ion. In the event of an error (e.g., if the substrate material becomes stuck
within the printing device 10), normal operation of the printing system 24 may be temporarily interrupted.
An error condition may be diagnosed by the any of the controllers associated with the printing system 24
according to any suitable approach (e.g., by electrically coupling a sensor that monitors the expected
movement of the cams 44 and/or the cutting blade 42 to the controller 34 of the cutter accessory 22). If
the printing system 24 includes more than one controller, then the controller that diagnoses an error
condition may alert the other controller(s) to move all of the necessary components to an inoperative or
partial-functionality state (e.g., to prevent additional substrate material from issuing from the printing
device 10 if the cutting blade 42 is jammed).

[0035] If the printing device 10 and/or the cutter accessory 22 has a display screen (as in the illustrated
embodiment, in which the printing device 10 includes a display screen 16), at least one image may be
displayed to indicate an error condition. The image may be a letter or letters, a symbol or icon or
pictogram, a change in color and/or brightness, or any combination thereof and may be accompanied by
an audible alert to draw the attention of a user or service technician to the display screen. The image may
indicate the occurrence of an error, identify the nature and/or location of the error, and/or offer
suggested corrective actions to take to address the error.

[0036] Access Door Monitoring. If the cutter accessory 22 stops operating normally due to the cutting
blade 42 becoming jammed, the display screen 16 may instruct a user to open the access door 30 of the
cutter accessory 22. As a safety feature, the cutter accessory 22 may be provided with an interlock that
prevents the controller 34 from causing the cams 44 to move while the access door 30 is in its open
position by placing the controller 34 in an inactive state. As described above and as shown in Fig. 5, this
interlock may include a door sensor or interlock open switch 36 that is associated with the access door 30.
Fig. 5 shows an exemplary circuit 32 that may be used to electrically couple the door sensor 36 to the

9
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controller 34, in which the door sensor 36 is driven with input voltage 48 and transmits an output or

signal 50, which represents the position of the access door 30. In one embodiment, the output 50 has a
low voltage state (equivalent to a digital or binary 0) when the access door 30 is in its closed position and a
high voltage state (equivalent to a digital or binary 1) when the access door 30 is in its open position. In
other embodiments, the nature of the output 50 from the door sensor 36 may be reversed, with its low
voltage state representing the access door 30 being in its open position and its high voltage state
representing the access door 30 being in its closed position, as will be described in greater detail.

[0037] In the circuit 32 of Fig. 5, the output 50 from the door sensor 36 is an input to an AND gate 52,
with a diode 54 and a resistor 56 being electrically coupled to the output 50. If provided, the diode 54 may
prevent excessive positive or negative voltages, while the resistor 56 may prevent unnecessary ringing or
echoes on the conductor between the door sensor 36 and the AND gate 52.

[0038] The AND gate 52 receives a second input 58, which may be provided with an associated resistor 60
to prevent static voltages from impacting the result value. The second input 58 may be a ground input to
the AND gate, with the second input 58 being at a high voltage state (equivalent to a digital or binary 1). In
other embodiments, the second input 58 may represent some other source and/or provide some other
function, as will be described in greater detail.

[0039] The AND gate 52 may be configured and function according to conventional design, by only
outputting an output or signal 62 with a high voltage state (equivalent to a digital or binary 1) when both
of its inputs 50 and 58 are at a high voltage state (i.e., when the AND gate 52 receives two inputs 50 and
58 that are equivalent to a digital or binary 1). Thus, in the illustrated embodiment, the output 62 from
the AND gate 52 may only be at a high voltage state when the access door 30 is in its open position.

[0040] The output 62 from the AND gate 52 is fed into the controller 34, which may use the output 62 as
the basis for (or at least a factor in) determining whether to operate in its active state or its inactive state.
The controller 34 may be programmed such that, when the output 62 of the AND gate 52 is at a low
voltage state (i.e., when the access door 30is in its closed position), the controller 34 is in its active state,
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in which the controller 34 may drive the cams 44 to move the cutting blade 42. The controller 34 may be
further programmed such that, when the output 62 of the AND gate 52 is at a high voltage state (i.e.,
when the access door 30 is in its open position), the controller 34 is in an inactive state, in which the
controller 34 may not drive the cams 44 to move the cutting blade 42. Thus, by such a configuration, the
cutting blade 42 is only moved under command of the controller 34 when the access door 30 is closed,
which prevents the cutting blade 42 from being driven during maintenance.

[0041] It may be advantageous for the controller 34 to also monitor whether the printing system 24 is
experiencing an error condition. In one embodiment, a circuit that is comparable to the circuit 32 of Fig. 5
may be used to electrically couple the controller 34 with one or more sensors that monitor the operation
of one or more components of the printing system 24 (e.g., the cams 44 ). If one of these sensors
transmits a signal to the controller 34 that is indicative of an error condition (e.g., the cams 44 not rotating
when instructed by the controller 34), then the controller 34 may transition to its inactive state, similar to
the way in which the controller 34 transitions to its inactive state when the access door 30 is opened.
Thus, by such a configuration, the controller 34 only allows normal operation of the cutter accessory 22
when the access door 30 is closed and the various components of the printing system 24 are functioning
properly.

[0042] In another embodiment, the door and error monitoring functions may be incorporated into a
single circuit of the type shown in Fig. 5. In such an embodiment, the output 50 of the door sensor 36 is
reversed compared to the previously described embodiment, such that the output 50 has a high voltage
state (equivalent to a digital or binary 1) when the access door 30 is in its closed position and a low voltage
state (equivalent to a digital or binary 0) when the access door 30 is in its open position.

[0043] In this embodiment, rather than being a ground input, the second input 58 of the AND gate 52
comes from one or more sensors that monitor the operation of one or more components of the printing
system 24. The second input 58 may be at a high voltage state (equivalent to a digital or binary 1) when
the monitored component(s) of the printing system 24 are operating properly and at a low voltage state
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(equivalent to a digital or binary 0) when the component(s) of the printing system 24 are not operating
properly (e.g., in the event that the cams 44 and/or cutting blade 42 becomes jammed). It is also within
the scope of the present disclosure for the second input 58 to be associated only with sensors that
monitor the operation of the cutter accessory 22, with the controller 34 receiving a separate input that is
indicative of normal operation or an error condition of the printing device 10.

[0044] The AND gate 52 may be configured and function according to conventional design, such that the
output 62 from the AND gate 52 may only be at a high voltage state when both of its inputs 50 and 58 are
at a high voltage state (i.e., when the access door 30 is in its closed position and the components of the
printing system 24 are operating properly). As describe previously, the output 62 from the AND gate 52 is
fed into the controller 34, which may use the output 62 as the basis for {or at least a factor in) determining
whether to operate in its active state or its inactive state. In this embodiment, the controller 34 may be
programmed such that, when the output 62 of the AND gate 52 is at a high voltage state (i.e., when the
access door 30is in its closed position and the components of the printing system 24 are operating
properly), the controller 34 is in its active state, in which the controller 34 may drive the cams 44 to move
the cutting blade 42. The controller 34 may be further programmed such that, when the output 62 of the
AND gate 52 is at a low voltage state (i.e., when the access door 30is in its open position and/or the
components of the printing system 24 are not operating properly), the controller 34 is in an inactive state,
in which the controller 34 may not drive the cams 44 to move the cutting blade 42. Thus, by such a
configuration, the cutting blade 42 is only moved under command of the controller 34 when the access
door 30 is closed and the printing system 24 is operating properly, which prevents the cutting blade 42
from being driven during maintenance and during an error condition (which could damage the cutter
accessory 22).

[0045] Cutter Accessory During Error/Open Door Condition. When the access door 30 is open and/or the
cutter accessory 22 is in an error condition, the controller 34 of the cutter accessory 22 may execute a
protocol of the type shown in Fig. 6. In the exemplary protocol of Fig. 6, the controller 34 monitors or is
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informed of the access door 30 being open or the existence of an error condition, which is represented

at 64. This stage may correspond to the functionality represented in Fig. 5, in which the controller 34
enters an inactive state when the access door 30 is open and/or there is an error condition. It may be
advantageous to provide the controller 34 with additional functionality, such as the ability to distinguish
between the reason for its inactive state (i.e., determining whether the access door 30 is open and there is
no error condition, there is an error condition and the access door 30 is closed, or the access door 30 is
open and there is an error condition), which would allow the controller 34 to transmit a variety of different
signals to the printing device 10.

[0046] When the controller 34 determines that the access door 30 is open and/or there is an error
condition (represented in Fig. 6 as a "YES" decision), the controller 34 moves from its active state into its
inactive state (as described previously), which is represented in Fig. 6 at 66. Upon transitioning to its
inactive state, the controller 34 halts operation of the cams 44 and transmits a signal to instruct the
printing device 10 (either directly or via a separate system controller) to move from an operative or
functional state to an inoperative or partial-functionality state. The signal may include additional
information about the nature of the interruption of normal operation. For example, the signal may be an
"open door signal" (indicating that the access door 30 is open and there is no error condition), an "error
signal” (indicating that there is an error condition and the access door 30 is closed), or a "combined
interruption" signal (indicating that the access door 30 is open and there is an error condition).

[0047] When the error condition (if any) has been addressed and the access door 30 is moved to its
closed position (represented in Fig. 6 at 68), the cutter accessory 22 may transition from its inactive state
to its active state (as described previously), thereby transmitting a "ready signal” to the printing device 10
(either directly or through a separate system controller) that it may return to its operative or functional
state. This causes the protocol of Fig. 6 to repeat, with the controller 34 of the cutter accessory 22
monitoring whether the access door 30 is open and/or there is an error condition.

[0048] Printing Device During Error/Open Door Condition. Fig. 8 showing an exemplary protocol that may
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be executed by a controller of the printing device 10 during an error or open door condition, at least
partially concurrent with the Fig. 6 protocol carried out by the controller 34 of the cutter accessory 22.
[0048]At stage 70 of Fig. 8, the controller of the printing device 10 checks for a signal from the cutter
accessory 22 or a separate system controller that signifies an error or open door condition. Upon receiving
such a signal (represented in Fig. 8 as a "YES" decision), the printing device 10 moves from an operative or
functional state to an inoperative or partial-functionality state. In transitioning from the operative or
functional state to the inoperative or partial-functionality state (represented in Fig. 8 at 72), operation of
the various components of the printing device 10 may be paused or halted to prevent the creation of
additional printed material. At this time, the signal received from the controller 34 of the cutter

accessory 22 may also cause at least one image to be displayed on the display screen 16 of the printing
device 10 (if provided), as described previously, which may vary depending on the nature of the signal. For
example, an "error signal” (described previously) may result in the display screen 16 identifying the error
and instructing a user or service technician to open the access door 30 to correct the error. An "open
door" signal (described previously) may result in the display screen 16 instructing a user or service
technician to close the access door 30 to resume normal operation of the printing system 24. A
"combined interruption” signal (described previously) may result in the display screen 16 providing a user
or service technician with instructions for correcting the error and instructing them to close the access
door 30 upon carrying out the recommended process.

[0049] While in its inoperative or partial-functionality state, the printing device 10 may perform any
necessary actions as part of the recovery process, such as providing additional messages to a user or
service technician via the display screen 16 (represented in Fig. 8 at 74). During this time, the controller of
the printing device 10 also checks for the "ready signal” from the cutter accessory 22 or a separate system
controller, which indicates that the error condition (if any) has been addressed and the access door 30 has
been moved to its closed position (represented in Fig. 8 at 76). If the signal received by the controller of
the printing device 10 indicates that the access door 30 is still open and/or there remains an error
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condition (represented in Fig. 8 by a "NO" decision), the printing device 10 returns to stage 74 and
performs any necessary actions as part of the recovery process. Otherwise, if the signal received by the
controller of the printing device 10 is the "ready signal" and indicates that the access door 30 has been
closed and that the error condition has been successfully resolved (i.e., upon the controller 34 of the
cutter accessory 22 moving to its active state), then the printing device 10 may transition from its
inoperative or partial-functionality state to its operative or functional state. This causes the protocol of
Fig. 8 to repeat, with the controller of the printing device 10 waiting to receive a signal indicating an error
or open door condition.

[0050] In another embodiment, in addition to the controller 34 of the cutter accessory 22 being capable
of instructing the printing device 10 to pause its operation (as in the protocol of Fig. 8), the controller of
the printing device 10 may be capable of instructing the cutter accessory 22 to pause its operation in the
event of an error in the operation of the printing device 10 (if the cutter accessory 22 does not itself detect
such an error due to a disruption in the expected flow of the substrate material out of the printing

device 10). Accordingly, either controller may take the lead in resolving an error condition, depending on
whether the error arises in operation of a component of the printing device 10 or the cutter accessory 22.
[0051] Periodic Maintenance. While the access door 30 is typically opened only to resolve an error
condition, it may be opened at any time, at which point the controller 34 of the cutter accessory 22 will be
placed into its inactive state, as described above. If the controller 34 does not register an error condition,
then it may automatically transition from its inactive state to its active state upon the access door 30 being
closed, although it is also within the scope of the present disclosure for the controller 34 to be
programmed to execute a preliminary error check upon the access door 30 moving to its closed position to
ensure that the printing device 10 is also ready for normal operation.

[0052] One of the reasons for opening the access door 30 in the absence of an error condition is to
perform regular, periodic maintenance on the cams 44 and/or the cutting blade 44. It may be
advantageous to perform regular, periodic maintenance on the components of the cutter accessory 22 to
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better ensure consistent performance of the printing system 24 as intended. Maintenance of the printing
system 24 by necessity requires down time until the maintenance is complete, but the configuration of the
cutter accessory 22 is such that minimal down time is required to perform routine maintenance.

[0053] Fig. 9 is an exemplary protocol that may be carried out by the controller 34 of the cutter
accessory 22 to determine whether maintenance is recommended. The process begins when a user or
service technician requests information regarding the number of times that the cutting blade 42 has been
moved at the command of the controller 34 (represented in Fig. 9 at 78). The controller 34 may be
programmed to count and keep track of the number of times that the cutting blade 42 has been moved at
the command of the controller 34, so it may access this count at stage 80.

[0054] The controller 34 may inform the user or service technician of the count by transmitting a signal to
the printing device 10 to display at least one image 82 that is indicative of the count on the display

screen 16, as shown in Fig. 10. The count on the display stream could appear as an informative message to
the user during normal operation of the device. When the number of cuts reaches the service level a
message can briefly appear to the user to inform them of the need to provide maintenance. This count can
be reset after the cutter door is opened providing access for service. Alternatively, or additionally, the
controller 34 may instruct the printing device 10 to generate a unit or piece of printed material 84 (Fig. 11)
with at least one image that is indicative of the count and may also include additional diagnostic
information.

[0055] Upon reporting the count to the user or service technician, the controller 34 may compare the
count to a preselected number (represented in Fig. 9 at 86). The preselected number may correspond to
the recommended number of times that the cutting blade 42 is moved under command of the controller
34 before periodic maintenance is performed. In the illustrated embodiment, the preselected number is
100,000, but any other preselected number may be used without departing from the scope of the present
disclosure.

[0056] If the count is less than preselected number (represented in Fig. 9 by a "NO" decision), then the
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process is exited (represented in Fig. 9 at 88). On the other hand, if the count is greater than the
preselected number (represented in Fig. 9 by a "YES" decision), then the controller 34 may reset the count
and recommend that maintenance be performed on the cutter accessory 22 (represented in Fig. 9 at 90).
The user or service technician may service the cutter accessory 22 by opening the access door 30 to
expose the cams 44. The user or service technician then uses a cotton swab to add grease to the cams 44.
The cams 44 can be rotated manually to expose all the surface area to facilitate the maintenance process.
The access door 30 is then closed, which causes the process of Fig. 9 to be exited.

[0057] In another embodiment, rather than relying upon a cut count to be requested by a user or service
technician, the controller 34 may be programmed to recognize when the cut count equals or exceeds the
preselected number. When the controller 34 determines that the cut count meets or exceeds the
preselected number, it may alert a user or service technician by instructing the printing device 10 to
generate a piece or unit of printed material with this recommendation and/or to display the
recommendation on the display screen 16 or may otherwise alert a user or service technician that periodic
maintenance is recommended.

[0058] It will be understood that the embodiments described above are illustrative of some of the
applications of the principles of the present subject matter. Numerous modifications may be made by
those skilled in the art without departing from the spirit and scope of the claimed subject matter, including
those combinations of features that are individually disclosed or claimed herein. For these reasons, the
scope hereof is not limited to the above description but is as set forth in the following claims, and it is
understood that claims may be directed to the features hereof, including as combinations of features that

are individually disclosed or claimed herein.
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Claims

1. A cutter accessory for use in combination with a printing device, comprising: a body
configured to be mounted onto a printing device;

an access door mounted to the body and movable between a closed position and
an open position;

a slot defined in the access door and configured to receive printed material from the
printing device when the access door is in the closed position;

a cutting blade movably mounted to the body; and

at least one cam associated with the cutting blade and operable to move the cutting
blade with respect to the slot to cut the printed material from the printing device, wherein
the at least one cam is accessible when the access door is in the open position and

inaccessible when the access door is in the closed position.

2. The cutter accessory of claim 1, wherein the access door is hingedly connected to
the body.
3. The cutter accessory of claim 1, wherein the body is configured to be removably

mounted onto the printing device.

4, The cutter accessory of claim 1, further comprising a controller programmed with an
active state and an inactive state, wherein

the controller controls the at least one cam to move the cutting blade in the active
state and not in the inactive state, and
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the controller transitions from the active state to the inactive state upon detecting an
error condition.

5. The cutter accessory of claim 4, wherein the controller is programmed to transmit
an error signal to the printing device upon transitioning from the active state to the inactive

state to display at least one image indicative of the error condition.

6. The cutter accessory of claim 4, wherein the controller is programmed to transmit a
ready signal to the printing device upon resolution of the error condition to display at least
one image indicative of the error condition being resolved.

7. The cutter accessory of claim 1, further comprising a controller programmed with an
active state and an inactive state, wherein

the controller controls the at least one cam to move the cutting blade in the active

state and not in the inactive state, and

the controller transitions from the active state to the inactive state when the access
door is moved from the closed position to the open position.

8. The cutter accessory of claim 7, wherein the controller is programmed to transmit
an open door signal to the printing device upon transitioning from the active state to the
inactive state to display at least one image indicative of the access door being in the open
position.

9. The cutter accessory of claim 1, further comprising a controller programmed with an

active state and an inactive state, wherein
19
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the controller controls the at least one cam to move the cutting blade in the active

state and not in the inactive state, and

the controller transitions from the active state to the inactive state when the access
door is moved from the closed position to the open position and/or upon detecting an error
condition.

10. The cutter accessory of claim 9, wherein the controller is programmed to transition
from the inactive state to the active state when the error condition has been resolved and

the access door is in the closed position.

11. The cutter accessory of claim 1, further comprising a controller, wherein the
controller is programmed to count the number of times that the at least one cam has been

operated to move the cutting blade.

12. The cutter accessory of claim 11, wherein the controller is programmed to transmit
a count signal to the printing device to instruct the printing device to display at least one
image indicative of the number of times that the at least one cam has been operated to

move the cutting blade.

13. The cutter accessory of claim 11, wherein the controller is programmed to transmit
a count signal to the printing device to instruct the printing device to generate printed
material indicative of the number of times that the at least one cam has been operated to
move the cutting blade.

14. A printing system, comprising:
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a printing device comprising a housing and an opening defined in the housing and

configured to issue printed material; and
a cutter accessory comprising

a body mounted to the housing of the printing device, an access door mounted to

the body and movable between a closed position and an open position,

a slot defined in the access door and at least partially aligned with the opening of
the printing device to receive printed material issuing from the opening of the printing device

when the access door is in the closed position,
a cutting blade movably mounted to the body, and

at least one cam associated with the cutting blade and operable to move the cutting
blade with respect to the slot to cut the printed material issuing from the printing device,
wherein the at least one cam is accessible when the access door is in the open position

and inaccessible when the access door is in the closed position.

15. The printing system of claim 14, wherein the access door is hingedly connected to
the body.

16. The printing system of claim 14, wherein the cutter accessory is removably mounted
to the printing device.

17. The printing system of claim 14, wherein the cutter accessory further includes a
controller programmed with an active state and an inactive state, wherein the controller
controls the at least one cam to move the cutting blade in the active state and not in the
inactive state, and the controller transitions from the active state to the inactive state upon
detecting an error condition.
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18. The printing system of claim 17, wherein the printing device includes a display
screen, and the controller is programmed to transmit an error signal to the printing device
upon transitioning from the active state to the inactive state to cause the display screen to
display at least one image indicative of the error condition.

19. The printing system of claim 18, wherein the controller is programmed to transmit a
ready signal to the printing device upon resolution of the error condition to cause the display
screen to display at least one image indicative of the error condition being resolved.

20. The printing system of claim 14, wherein the cutter accessory further includes a
controller programmed with an active state and an inactive state, wherein the controller
controls the at least one cam to move the cutting blade in the active state and not in the
inactive state, and the controller transitions from the active state to the inactive state when
the access door is moved from the closed position to the open position.

21. The printing system of claim 20, wherein the printing device includes a display
screen, and the controller is programmed to transmit an open door signal to the printing
device upon transitioning from the active state to the inactive state to cause the display
screen to display at least one image indicative of the access door being in the open position.

22. The printing system of claim 14, wherein the cutter accessory further includes a
controller programmed with an active state and an inactive state, wherein the controller
controls the at least one cam to move the cutting blade in the active state and not in the

inactive state, and the controller transitions from the active state to the inactive state when
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the access door is moved from the closed position to the open position and/or upon

detecting an error condition.

23. The printing system of claim 22, wherein the controller is programmed to transition
from the inactive state to the active state when the error condition has been resolved and
the access door is in the closed position.

24. The printing system of claim 14, wherein the cutter accessory further includes a
controller programmed to count the number of times that the at least one cam has been
operated to move the cutting blade.

25. The printing system of claim 24, wherein the printing device includes a display
screen, and the controller is programmed to transmit a count signal to the printing device to
cause the display screen to display at least one image indicative of the number of times that
the at least one cam has been operated to move the cutting blade.

26. The printing system of claim 24, wherein the controller is programmed to transmit a
count signal to the printing device to cause the printing device to issue printed material
indicative of the number of times that the at least one cam has been operated to move the
cutting blade.
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