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ToP OF FORM SENSOR

Field of Invention

[0001] The present invention generally relates to the field of image forming apparatus
and devices, and in particular, to label printers printing on multiple labels sequentially
carried by a moving web along a media path between a printhead and a sensor
operable for sensing holes or notches in the media, locating a leading edge or gap

located on the media, and reading black marks on either the top or bottom of the media.

Background

[0002] Printing systems such as copiers, printers, facsimile devices or other systems
having a print engine for creating visual images, graphics, texts, etc. on a page or other
printable medium typically include various media feeding and sensing systems for
introducing original image media or printable media into the system and monitoring the
media as it traverses a media path. Examples include thermal transfer printers.
Typically, a thermal transfer printer is a printer which prints on media by melting a
coating of ribbon so that it stays glued to the media on which the print is applied. It
contrasts with direct thermal printing whére no ribbon is present in the process.
Typically, thermal transfer printers comprise a supply spindle operable for supplying a
media web and ribbon, a print station, and a take up spindle. New ribbon and media is
fed from the supply spindle to the print station for printing and then the ribbon is wound
up by the take up spindie while the media is exited from the print station. The media
path typically includes a top-of-form (top of label) sensor operable for sensing holes or
notches in the media, locating a leading edge or gap located on the media, or reading

black marks on either the top or bottom of the media.
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[0003] Thermaltransfer printers typically provide two ways in which to locate the top-
of-form of certain media. Conventional methods and apparatus for such location is
dependent upon the type of media or label being printed on. Most labels have a 1/8th
inch gap between each label. In these cases, the printer typically utilizes a transmissive
or gap sensor located adjacent the entrance of the printhead along the media feed path.
This sensor shines a light at the label while another sensor measures how much light is
getting through. More light gets though the gap between labels letting the printer know
where the top-of-form is. The same type of sensor works when the media type includes
holes or notches on one side.

[0004] The second type of sensor that may be relied upon by conventional devices Is
a reflective or mark sensor. This type of sensor is used for media that has a black line
on the back. Instead of shining light through the label it shines light on the bottom of the
media and monitors how much light is reflected back. When the light hits the black line
the light level changes, letting the printer know where the top-of-form is.

[0005] Undesirably, current top of form sensing apparatus and methods do not
provide for versatility in the media type used. It would, therefore, be desirable to
provide a sensor operable for sensing holes or notches Iin media, locating a leading
edge or gap located on media, and reading black marks or other symbols on either the
top or bottom of media. It would furthe\r be desirable to provide a sensor having a
resolution of sensor locations that is fine enough such that the overall sensor assembly
can be fixed in single location requiring no adjustments. Still further, it would be
desirable to provide a top-of-form sensor can easily be removed or installed in a printer

for cleaning and maintenance.
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Summary of the Invention

[0006] The present invention is desighed to overcome the deficiencies and
shortcomings of the devices and assemblies conventionally known and described
above. The present invention is designed to reduce the manufacturing costs and the
complexity of assembly. In all exemplary embodiments, a top of form sensor Is
provided operable for removable installation within a print station and to determine a
location of an initial portion of a media web fed to the print station and to properly align
printed information onto media. In exemplary embodiments, the top of form sensor may
also determine and provide a signal when the initial portion of the media web is located
at a desired location within the print station.

[0007] [nexemplary embodiments, a top of form sensor is provided and is an optical
sensor which includes a base hinged to a cover. A flexible circuit is communicably fixea
to the base and cover and may include an array of light emitting diodes (LEDs), photo
sensors, and/or other notification and sensing means that permit for sensing indicators
on media. In exemplary embodiments, the sénsing means may be positioned at various
locations or sensing points along the length of the base and cover to enable a desired
detection. The resolution of the sensing locations are fine enough such that assembly
can be fixed in a single location without the necessity of adjustment. The top of form
sensor may be capable of sensing any one of the following indicators: black marks on
the top side or under side of the media, holes through or slots on the side of the media,
top edges of label stock media, notches, and any other errors, inconsistencies, or fauits
which may arise relative to positioning of and/or printing on the media. In exemplary
embodiments, the top of form sensor removably installed in the print station and

focused on a reserved area of a media web which is provided with a top of form mark.
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In exemplary embodiments, the sensor may be connected to a printer control unit via a
interface connector to assist in achieving form alignment and determination of the
presence of an unprinted media portion or label. The use of the interface connector
provides a plug-in-play type set up and allows for easy removal for maintenance of both
the print station and the sensor.
[0008] Additional features and advantages of the invention will be set forth in the
detailed description which follows, and in part will be readily apparent to those skilled in
the art from that description or recognized by practicing the invention as described
herein, including the detailed description which follows, the claims, as well as the
appended drawings.
[0009] It is to be understood that both the foregoing general description and the
following detailed description present exemplary embodiments of the invention, and are
intended to provide an overview or framework for-understanding the nature and
character of the invention as it is claimed. The accompanying drawings are included to
provide a further understanding of the invention, and are incorporated Into and
constitute a part of this specification. The drawings illustrate various embodiments of
the invention, and together with the detailed description, serve to explain the principles

and operations thereof.

Brief Description of the Drawings

[0010] The present subject matter may take form in various components and
arrangements of components, and in various steps and arrangements of steps. The
appended drawings are only for purposes of illustrating exemplary embodiments and
are not to be construed as limiting the subject matter.

[0011] FIG. 1is a perspective view of the top of form sensor of the present invention;
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[0012] FIG. 2 is a perspective view of the top of form sensor of the embodiment of
FIG. 1 shown in the open position;

[0013] FIG. 3Ais a cross-sectional view having a detailed view of the embodiment of
FIG. 1;

[0014] FIG. 3B is a cross-sectional view of a portion of the embodiment of FIG. 1;
and

[0015] FIG. 4 is a perspective view of the top of form sensor of the embodiment of

FIG. 1 shown in a partially installed position within a print station.

Detailed Description of the Preferred Embodiment

[0016] The present invention will now be described more fully hereinafter with
reference to the accompanying drawings in which exemplary embodiments of the
invention are shown. However, this invention may be embodied in many different forms
and should not be construed as limited to the embodiments set forth herein. These
exemplary embodiments are provided so that this disclosure will be both thorough and
complete, and will fully convey the scope of the invention to those skilled in the art.
Further, as used in the description herein and throughout the claims that follow, the
meaning of “a”, “an”, and “the” includes plural reference unless the context clearly
dictates otherwise. Also, as used in the description herein and throughout the claims
that follow, the meaning of “in” includes “in” and “on” unless the context clearly dictates
otherwise.

[0017] Referring now to FIGs. 1- 4, a top of form sensor assembly 10 is provided.
The sensor 10 is operable for installation and removal within a print station 100. In
exemplary embodiments, the sensor 10 may be installed within the print station 100 In a

“plug in play” type manner. In other exemplary embodiments, the sensor 10 may be
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installed along a media feed path adjacent the print station 100 entrance and is
operable for sensing a variety of media indicators, including but not limited to, holes,
slots, notches, gaps in label stock, or black marks. In exemplary embodiments, the
sensing means may be positioned at various locations or sensing points along the
length of a base or cover of the sensor 10 to enable a desired detection across the
entire media width. The resolution of the sensing locations are fine enough such that
assembly can be fixed in a single location without the necessity of adjustment.
[0018] As depicted in FiGs. 1- 4, the sensor assembly 10 includes a cover 12 and a
base 14. In exemplary embodiments, the cover 12 and base 14 are connected to each
other via a hinge 16 such that they may be manipulated between an open and closed
position. However, it will be appreciated by those skilled In the art that the manner of
connection of the cover 12 and base 14 may vary. Advantageously, by permitting the
base 14 and cover 12 to be easily opened and closed in the disclosed manner, cleaning
and maintenance of the sensor assembly 10 is made more efficient.

[0019] Along the interior surfaces of each of the cover 12 and base 14 are provided
at least one flexible circuit board 22. Provided along the flexible circuit board 22 is an
array of optical sensing devices 18 to enable the detection of holes, slots, black marks,
gaps between label stock, or notches over the entire media width. As best shown in
FIG. 3, the optical sensing devices 18 comprise upper and lower portions 19A and 19B
which are affixed to the cover 12 and base 14 portions of the sensor assembly 10.
Further, the optical sensing devices 18 may include an array or plurality of light emitting
diodes (LEDs), photo devices/sensors, and/or other notification and sensing means that
permit for sensing indicators on media. In exemplary embodiments wherein the optical

sensing devices 18 include LEDs, the light beams emitted from the LEDs have a
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predetermined intensity and wavelength for penetrating media passing through the
sensor assembly 10. In other exemplary embodiments, the configuration of the optical
sensing devices’ 18 locations is such that the sensor assembly 10 can be fixed in single
location at the print station 100 so that no adjustments are required. As best shown In
FIG. 2, iIn exemplary embodiments, guides 20 are be provided to the base 14 for
aligning the upper and lower portions 19A, 19B of the optical sensing devices 18 when
being manipulated to a closed position. In exemplary embodiments, the guides 20 may
be equipped with locking features.  Advantageously, the use of the flexible circuit
board 22 allows for opening and closing of the sensor assembly 10, aligns the optical
devices 18 properly and also contains circuitry for multiplexing the output signals. In
exemplary embodiments, the face of inserts on the flexible circuit board 22 surrounding
the optical sensing devices 18 is highly textured to prevent media or label stock from
sticking.

[0020] Integral to the base 14 is an interface connector 26 operable for providing a
connection point between the sensor assembly 10 and the print station 100. The single
connection point allows for a "plug in play” type installation and for easy removal for
cleaning and maintenance of the print station 100 and the sensor assembly 10. Those
skilled In the art will appreciate that the interface connector 26 is operable for
connection to a control unit (not shown) of the print station 100 or a printer and for
signaling the control unit of top of form data. In exemplary embodiments, the sensor:
assembly 10 is secured in place with a fastener 50 on the side of the base 14 opposed
the Interface connector 26. As best shown in FIG. 4, the fastener 50 may be an
aperture 51 having a screw type device or other fastening device extending there

through and into a print station wall which. It will be understood by those skilled in the
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art that regardless of the fastener type, it is configured for securing the sensor 10 in
place within the print station 100

[0021] Referring now to FIGs. 3A and 3B, a detailed cross-sectional view of the
sensor assembly 10 is shown. As shown, a LED1 28, LED2 32, photo device1 29 and
photo device 2 30 are provided for sensing either a gap or notch in a media passing
through the assembly 10. In operation, LED1 28 emits a beam of light that is detected
by Photo device1 29. Photo device 1 29 is sensitive enough to distinguish between
label backing and label stock face sheet. Sensing holes or notches is similar to sensing
label backing that is very translucent. For bottom reflective type sensing, LED1 28
emits a beam of light that is reflected back to Photo device2 30. The reflection is
interrupted by a black mark to establish the top of form. Top reflective sensing, LED2
32 emits a beam of light that is reflected back to Photo device1 29. The reflection is
interrupted by a black mark to establish the top of form. Narrow slots 34 in the sensor
assembly 10 allow only a focused beam of light to be passed through to either of the
photo devices. This allows for a tighter top-of-form registration by reducing the
scattering of light.

[0022] The embodiments described above provide advantages over conventional
devices and associated methods of manufacture. It will be apparent to those skilled In
the art that various modifications and variations can be made to the present invention
without departing from the spirit and scope of the invention. Thus, itis intended that the
present invention cover the modifications and variations of this invention provided they
come within the scope of the appended claims and their equivalents. Furthermore, the

foregoing description of the preferred embodiment of the invention and best mode for



CA 02852928 2014-04-17
WO 2013/059551 PCT/US2012/060956

practicing the invention are provided for the purpose of illustration only and not for the

purpose of limitation--the invention being defined by the claims.
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What is claimed is:

1. A sensing apparatus operable for sensing top of form indicators on media
within a print station, the sensing apparatus comprising:

a base and a cover hingedly attached to each other and configured for
manipulation between an open and closed position and for removable installation within
- a print station;

at least one flexible circuit affixed to interior su rféces of the base and the cover,
the flexible circuit comprising a plurality of optical sensing devices; and

an interface connector integral a distal end of the base for connection to a control
unit of a print station,

wherein the optical sensing devices are configured for the detection of media

indicia located on a media passing through the sensing apparatus.

2. The sensing apparatus of claim 1, wherein the plurality of optical sensing

devices comprise any one of light emitting diodes (LEDs) and photo sensors.

3. The sensing apparatus of claim 1, further comprising a fastener integral to

the base and located on the opposite distal end of the interface connector.

4. The sensing apparatus of claim 1, wherein the indicia is holes, notches,

slots, gaps in label stock, or black marks.

5. The sensing apparatus of claim 1, wherein the at least one flexible circuit

IS a single flexible circuit.

10
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6. The sensing apparatus of claim 1, wherein the at least one flexible circuit

further comprises a textured surface.

7. The sensing apparatus of claim 1, wherein the plurality of optical sensing

devices are positioned at various locations along the length of the base and the cover.

8. The sensing apparatus of claim 1, wherein the optical sensing devices are
light emitting diodes having light beams emitted therefrom with a predetermined

iIntensity and wavelength for penetrating media passing through the sensing apparatus.

9. The sensing apparatus of claim 1, further comprising a pair of guides
located at the distal end of the base and being configured to align upper and lower
portions of the optical sensing devices when the sensing apparatus is manipulated to a

closed position.

10. A sensing device operable for sensing top of form indicators on media
within a print system, the sensing device comprising:

an elongated base hingedly attached to a corresponding elongated cover, said
base and cover being configured for manipulation between an open and closed position
and for removable installation within a print station of a printing system;

a single, flexible circuit affixed to interior surfaces of the base and the cover, the

flexible circuit comprising an array of optical sensing devices; and

11
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an interface connector integral a distal end of the base for connection to a control
unit of the print station,

wherein the optical sensing devices are configured for the detection of holes,
notches, slots, gaps in label stock, or black marks located on a media passing through

the sensing apparatus.

11.  The sensing device of claim 10, wherein the plurality of optical sensing

devices comprise any one of light emitting diodes (LEDs) and photo sensors.

12. The sensing device of claim 10, further comprising a fastener integral to

the base and located on the opposite distal end of the interface connector.

13. The sensing device of claim 10, wherein the flexible circuit further

comprises a textured surface.

14. The sensing device of claim 10, wherein the plurality of optical sensing

devices are positioned at various locations along the length of the base and the cover.

15. The sensing device of claim 10, wherein the optical sensing devices are
light emitting diodes having light beams emitted therefrom with a predetermined

iIntensity and wavelength for penetrating media passing through the sensing apparatus.

16. The sensing device of claim 10, further comprising a pair of guides located

at the distal end of the base and being configured to align upper and lower portions of

12
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the optical sensing devices when the sensing apparatus is manipulated to a closed

position.

17. The sensing device of claim 10, wherein the flexible circuit contains

circuitry for multiplexing the output signals.

18. A sensing assembly operable for sensing top of form indicators on media,
the sensing assembly comprising:

a base hingedly attached to a corresponding cover, said base and cover being
configured for manipulation between an open and closed position and for removable
installation within a print station of a printing system;

a flexible circuit affixed to interior surfaces of the base and the cover, the flexible
circuit comprising an array of optical sensing devices and circuitry for multiplexing the
output signals;

an interface connector integral a distal end of the base for connection to a control
unit of the print station; and

a fastener integral a distal end of the base opposite the interface connector for
securing the sensor assembly within the print station,

wherein the optical sensing devices are configured for the detection of holes,
~notches, slots, gaps in label stock, or black marks located on a media passing through

the sensing apparatus.

13
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