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TONER CARTRIDGES FOR AN IMAGE FORMING DEVICE

Background
[0001]  The present application is directed to cartridges for use with image forming
devices and, more particularly, to a cartridge with one or more engaging features
that engage with the image forming device during insertion.

[0002] Toner cartridges contain a predetermined 'amount of toner. The cartridges
are constructed to be inserted into and engage with the image forming device. This
engagement provides for the toner in the cartridge to be transferred into the image
forming device and ultimately to a media sheet during the image formation process.
The engagement between the cartridge and image forming device is important to
ensure the cartridge operates properly within the image forming device to transfer
the toner.

[0003] The cartridge should be constructed to prevent toner leakage prior to
insertion into the device, and after insertion into the device. The cartridge may
include a closure mechanism that prevents the toner from escaping prior to insertion
into the image forming device. During insertion, the cartridge should engage with the
image forming device in a manner to move the closure mechanism from a closed
position to an open position that allows the toner to move from the cartridge and into
the image forming device.

[0004]  The cartridge should be carefully aligned relative to the image forming
device to ensure accurate insertion that prevents toner leakage. The cartridge may
include one or more engagement features that engage with the image forming
device that provide accurate alignment. The engagement features may be
positioned at various locations on the body of the cartridge.

Summary
[0005]  The present application is directed to toner cartridges for use with image
forming devices. The cartridge may include an interior to contain toner that is
transferred to the image forming device and used during image formation. The
cartridge may include one or more engagement features that interact with the image
forming device during insertion. The engagement features may include one or more
alignment features that align the cartridge during insertion into the image forming
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device. The engagement features may also include one or more functional features
for the cartridge to effectively transfer the toner to the image forming device.

Brief Description of the Drawings

[0006] Figure 1 is a schematic diagram of a toner cartridge and an image forming
device according to one embodiment.

[0007]  Figure 2 is a perspective view of a first side of a cartridge according to one
embodiment.

[0008]  Figure 3 is a perspective view of a second side of a cartridge according to
one embodiment.

[0009] Figure 4 is a side view of a cartridge according to one embodiment.

[0010] Figure 5 is an exploded view of a shutter removed from a toner cartridge
according to one embodiment.

[0011]  Figure 6A is a side view of a shutter in a closed position according to one
embodiment.

[0012]  Figure 6B is a side view of a shutter in an open position according to one
embodiment.

[0013]  Figure 7 is a perspective view of an interior of a cartridge according to one
embodiment.

[0014]  Figure 8 is a perspective view of a drive train on a cartridge according to
one embodiment.

[0015]  Figure 9 is side schematic view of an electrical connector on a cartridge
according to one embodiment.

[0016] Figure 10 is an exploded perspective view of an electrical connector
according to one embodiment.

[0017]  Figure 11 is a side schematic view of an image forming device according
to one embodiment.

[0018]  Figure 12A is a perspective view of a first side of an imaging unit
according to one embodiment.
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[0019]  Figure 12B is a perspective view of a second side of an imaging unit
according to one embodiment.

[0020] Figure 13 is perspective view of a cartridge being inserted into an image
forming device according to one embodiment.

[0021]  Figure 14 is perspective view of a cartridge being inserted into an image
forming device according to one embodiment.

[0022]  Figure 15 is perspective view of a cartridge being inserted into an image
forming device according to one embodiment.

[0023]  Figure 16 is a side schematic view of an electrical connector on a cartridge
engaging with an electrical connector on an image forming device according to one
embodiment.

[0024]  Figure 17 is perspective view of a cartridge fully inserted into an image
forming device according to one embodiment.

Detailed Description

[0025]  The present application is directed to toner cartridges for use within image
forming devices. Figure 1 schematically illustrates one embodiment that includes a
toner cartridge 10 with one or more engagement features 11. The image forming
device 100 includes a receiving area 101 sized to receive the cartridge 10. One or
more engagement features 102 are associated with the image forming device 100.
The engagement features 11 on the cartridge 10 interact with the engagement
features 102 on the image forming device 100 during insertion of the cartridge 10
into the receiving area 101. The engagement features 11, 102 may perform a
variety of functions, including positioning the cartridge 10 within the image forming
device 100, causing toner within the cartridge 10 to move into the image forming
device 100, allowing the cartridge 10 to communicate with the image forming device
100, providing power from the image forming device 100 to the cartridge 10, and
others. The engagement features 11, 102 are positioned such that the various
functions are performed in an orchestrated manner during insertion of the cartridge
10.

[0026] Figures 2, 3, and 4 illustrate one embodiment of a cartridge 10. The
cartridge 10 contains toner that is transferred to the image forming device 100. The
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cartridge 10 includes a top 12, bottom 13, front 14, back 15, and sides 16. A handle
23 may be attached to the top 12 to facilitate grasping and manipulating the cartridge
10 during insertion and removal from the image forming device 100. In one
embodiment, the handle 23 is pivotally attached to the cartridge 10.

[0027] Cartridge 10 includes a main section 38 and an extension 17. The
extension 17 is positioned at the bottom 13 of the cartridge 10. As illustrated in
Figure 4, a depth W' of the extension 17 measured between the front 14 and back 15
is smaller than a depth W of the main section 38 of the cartridge 10. In one
embodiment, the extension 17 is positioned at a central point of the main section 38
forming a front shelf 25 and a back shelf 26. In one embodiment, the front and back
shelves 25, 26 are substantially perpendicular to the extension 17. The cartridge 10
includes an overaﬂ height measured between the top 12 and the bottom 13. The
extension 17 includes a smaller height than the main section 38.

[0028]  One or more of the engagement features 11 align the cartridge 10 during
insertion into the image forming device 10. Many of these are located on the
extension 17 because the extension 17 is initially inserted into the device 10 during a
vertical insertion of the cartridge 10. One engagement features 11 includes
chamfers 18 that are positioned on the bottom 13. Chamfers 18 may be positioned
on a single side or multiple sides of the extension. In one embodiment, the
extension includes a substantially rectangular cross-sectional shape and chamfers
18 are positioned along each of the four edges.

[0029]  Another engagement feature 11 for alignment includes one or more ribs 19
that extend in a substantially vertical orientation along the extension 17. In one
embodiment, the ribs 19 include a leading end 27 that faces towards the bottom 13.
In one embodiment, the leading end 27 is spaced away from the chamfer 18 and
makes contact with the device 100 after contact is made by the chamfer 18. The
leading end 27 may include a chamfer, or may extend substantially perpendicularly
outward from the extension 17. The length may vary, with the embodiment
illustrated including the ribs 19 extending along the length of the extension 17. In
this embodiment, ribs 19 are positioned on each of the sides 16, although other
embodiments may include positioning at other locations. In embodiments with
multiple ribs 19, the ribs 19 may include the same or different shapes and sizes. In
one embodiment, the cartridge 10 includes a single rib 19.
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[0030]  Another alignment engagement feature 11 includes one or more slots 28.
Slots 28 may be positioned at a variety of locations along the cartridge 10, including
facing towards the side 16 as illustrated in Figures 2 and 4. Slot 28 includes a first |
end 29 that opens towards the bottom 13, and an opposite second end 30. The first
end 29 may include chamfers forming an enlarged width to facilitate engagement
with the image forming device 10 during insertion of the cartridge 10. Slots 28
further include first and second walls 31, 32. In the embodiment of Figures 2 and 4,
the first wall 31 faces towards the front 14 and the second wall 32 towards the back
15. The walls 31, 32 may be parallel causing a width of the slots 28 to be
substantially constant. The slots 28 may include a height that extends a variety of
distances inward from the bottom 13. In the embodiment illustrated in Figures 2 and
4, the slot 28 includes substantially the same height as the rib 19. Further, the slot
28 may be parallel to the rib 19.

[0031]  Another alignment engagement feature 11 includes a lockout mechanism
33 to control the location of insertion of the cartridge 10 into the image forming
device 100. The lockout mechanism 33 prevents a specific cartridge 10 from being
inserted into an incorrect receiving area 101. By way of example, the lockout
mechanism 33 may prevent a black toner cartridge 10 from being inserted into a
receiving area 101 for a cyan, yellow or magenta cartridge 10. The lockout
mechanism 33 may include a pointed first end 34 that faces towards the bottom 13.
The pointed first end 34 is positioned above the chamfer 18. In one embodiment,
the lockout mechanism 33 is positioned on the front face 14 of the extension 17.
One embodiment of a lockout mechanism is disclosed in U.S. Patent Serial No.
11/388,848 herein incorporated by reference.

[0032] The engagement features 11 may also include functional features that
cause the cartridge 10 to operate within the image forming device 100 and move the
toner to the image forming device 100. One functional engagement feature 11
includes an outlet 50 and shutter 51. Outlet 50 is positioned to allow the toner to be
moved from the interior 33 of the cartridge 10. As illustrated in Figure 5, the outlet
50 is positioned on the front 14 of the cartridge 10. The outiet 50 is formed by an
outer wall and may also face towards the bottom 13. The shutter 51 is positioned
within the outlet 50 to control the movement of the toner. Shutter 51 is constructed

to rotate between a closed position to prevent the movement of toner, and an open
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position to allow the movement of toner. Shutter 51 may include a face 52 and a
tubular body 54. The face 52 is sized to extend across the outlet 50 and be exposed
on the front 14 of the cartridge 10. Face 52 includes a notch 53 that contacts with an
engagement feature 102 in the image forming device 100 to control rotation of the
shutter 51 between the open and closed positions. The body 54 is sized to fit within
the outlet 50 and includes a substantially cylindrical shape with a hollow interior. The
body 54 further includes an opening 55. In the closed position, the opening 55 is
positioned away from the outlet 50 to prevent toner movement. In the open position,
the opening 55 is aligned with the outlet 50 to allow toner movement. In one
embodiment, the toner is moved from the outlet 50 in a direction towards the bottom
13.

[0033] Figure 6A illustrates one embodiment of the shutter 51 in the closed
orientation. A biasing member 56 is operatively attached to maintain the shutter 51
in the closed position. An engagement feature 102 in the image forming device 100
(specifically, a shutter actuation pin 256 as illustrated in Figure 13) engages with the
notch 53. During insertion of the cartridge 10 in the direction of arrow X into the
image forming device 100, the notch 53 contacts against the feature 102. As the
cartridge 10 continues to be inserted in the direction of arrow X, the force of the
insertion overcomes the force of the biasing member 56 and causes the shutter 51 to
rotate to the open position as illustrated in Figure 6B. The shutter 51 remains in the
open position until the cartridge 10 is removed from the device 100. The removal
force causes the shutter 51 to contact the feature 102 and move to the closed
position. One embodiment of a shutter is disclosed in U.S. Patent Serial No.
11/556,863 herein incorporated by reference.

[0034]  Another functional engagement feature 11 is a drive gear 60 positioned on
the front 14 of the cartridge 10. The drive gear 60 meshes with and receives
rotational power from a corresponding gear in the image forming device 100. In the
embodiment illustrated in Figure 2, the drive gear 60 is partially covered with only a
few teeth exposed.

[0035]  The outlet 50 with the shutter 51 and the drive gear 60 are each positioned
on the main section 38 of the cartridge 10. The outlet 50 is positioned below a
center of the drive gear 60.
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[0036] The drive gear 60 transfers power from the image forming device 100 to
various elements on the cartridge 10. One element includes an auger 70 as
illustrated in Figure 7. The auger 70 is positioned within the interior 33 of the
cartridge 10 to move the toner through the outlet 50. The auger 70 includes helical
blades 71 that extend radially outwardly from a central shaft 72. Rotation of the
auger 70 causes the toner to be moved by the blades 71 along the length and to the
outlet 50.

[0037] One or more paddles 75 may also be positioned within the interior 33 to
agitate the toner. Each of the paddles 75 includes a central shaft 76 that extends
through the interior 33, and a blade (not illustrated) that extends outward from the
central shafts 76. Rotation of the central shafts 76 causes the blades to rotate to
prevent toner from becoming compressed together, and also move the toner towards
the auger 70. In one embodiment, a wall is positioned within the interior 33 between
the auger 70 and the paddies. Toner is moved from a first side of the wall by the
paddles into a second side of the wall that includes the auger 70. The wall prevents
the toner from moving away from the auger 70 to a lower section of the interior 33.

[0038] A shaft 61 extends through the interior 33 and is operatively connected to
the drive gear 60. The shaft 61 extends through the interior and is operatively
connected to a gear 78 as illustrated in Figure 8. Gear 78 is part of a drive train 77
that is positioned on the back 15 of the cartridge 10. The drive train 77 includes
gears 78 that are attached to the drive shaft 61, paddle shafts 76, and auger shaft
72. The rotation of the drive gear 60 is thus transferred through the drive shaft 61,
and to the gears 78 for rotating each of the paddles 75 and the auger 70. The drive
train 77 may also include one or more additional gears to interconnect gears 78.
One embodiment of a drive train, paddles, auger, and drive gear 60 is disclosed in
U.S. Patent Serial No. 11/612,662 herein incorporated by reference.

[0039]  Another functional engagement feature 11 on the cartridge 10 includes an
electrical connector 80 as illustrated in Figures 9 and 10. The electrical connector 80
forms a communication path between the cartridge 10 and the image forming device
100. In this embodiment, the electrical connector 80 is positioned within a cavity 34
at the bottom 13 of the cartridge 10. In one specific embodiment, the electrical
connector 80 is positioned within the extension 17. The electrical connector 80 may
be positioned completely or partially within the cavity 34. A retainer 35 is positioned
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within the cavity 34 to retain the electrical connector 80. The retainer 35 may be
formed as a unitary part of the cartridge 10, or may be a separate element that is
attached to the cartridge 10. The retainer 35 includes a slot 36 formed between a
pair of spaced apart members 39.

[0040] Figure 10 illustrates an exploded view of an electrical connector 80 that
includes a circuit board 81 and a housing 82. The circuit board 81 includes one or
more electrical contacts 83. The circuit board 81 may further include computing
hardware, schematically illustrated as 84, for storing cartridge parameters including
but not limited to pages printed, toner color, first use date, and cartridge ID. The
computing hardware 84 may include one or more processors, logic devices, and
memory. The computing hardware may further comprise integrated circuits,
including for example application specific integrated circuits and digital signal
processors, in which embedded program code may be stored and executed.

[0041] Housing 82 is constructed to position the circuit board 81 for engaging with
a connector 150 within the image forming device 100. Housing 82 includes a base
85 with one or more outwardly-extending arms 86. Base 85 includes an opening 87
sized to receive the circuit board 81. A member 88 may be positioned adjacent to
the opening 87 to support the circuit board 81 when attached to the housing 82. In
one embodiment, opening 87 includes a notch 92 sized to receive the computing
hardware 84 when the circuit board 81 is connected to the housing 82.

[0042]  One or more arms 86 extend outward from the base 85 in a cantilever
manner. The arms 86 may be rigid or may be flexible relative to the base 85. In one
embodiment, four arms extend from the base 85 and each is flexible. in another
embodiment, multiple arms 86 extend from the base 85 with one or more of the arms
86 being flexible and the others being rigid. The arms 86 form a receptacle 90 sized
to extend around the entirety or a portion of the connector 150. One or more of the
arms 86 may further include a flared end 89 to facilitate engagement with the
connector 150 of the image forming device 100. Arms 86 may include a variety of
shapes and configurations. The housing 82 may further include wings 91 that
laterally extend outward to fit within the slot 36 in the retainer 35. The electrical
connector 80 may be fixedly or movably attached to the cartridge 10. Embodiments
of electrical connectors are disclosed in U.S. Patent Nos. 7,258,558 and 7,272,336,
each herein incorporated by reference.
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[0043]  One or more datum points are positioned to provide the proper alignment
of the cartridge 10 within the image forming device 10. The datum points align the
cartridge 10 along multiple dimensions during insertion into the image forming device
100. A first datum point is formed at the second end 30 of the alignment siot 28. A
second datum point is formed along the edge 32 of the slot 28 on the side 16 of the
extension 17. A third datum point includes a centerline of the alignment slot 28 on
the front 14 of the extension 17.

[0044]  The cartridge 10 is mounted within the image forming device 100 to
transfer the toner for forming an image on a media sheet. After exiting the cartridge
10, the toner moves through a developer unit 250 and a photoconductive (PC) unit
260. As the toner is moving through these elements, a media sheet is being
delivered to receive the toner. Figure 11 illustrates on embodiment of an imagé
forming device 100 with toner cartridges 10.

[0045] A first toner transfer area 230 includes one or more imaging stations 240
that are aligned horizontally extending from the front 104 to the back 105 of the
image forming device 100. Each imaging station 240 includes a cartridge 10, a
developer unit 250, énd a photoconductive unit 260. Each of the imaging stations
240 is mounted such that photoconductive (PC) drums 261 are substantially parallel.
For purposes of clarity, the units 250, 260 are labeled on only one of the imaging
stations 240. In one embodiment, each of the imaging stations 240 is substantially
the same except for the color of toner.

[0046] The developer unit 250 includes a toner reservoir 251 to contain the toner.
One or more agitating members may further be positioned within the reservoir 251 to
move the toner. Developer unit 250 further includes a toner adder roll 252 that
moves the toner supplied from the reservoir 251 to a developer roll 253. The
photoconductive unit 260 includes in part a charging roll and the PC drum 261.

[0047]  The charging roll 262 forms a nip with the PC drum 261, and charges the
surface of the PC drum 261 to a specified voltage such as -1000 volts, for example.
A laser beam from a printhead 106 is directed to the surface of the PC drum 261 and
discharges those areas it contacts to form a latent image. In one embodiment, areas
on the PC drum 261 illuminated by the laser beam are discharged to approximately -
300 volts. The developer roll 253, which is coated with toner, forms a nip with the
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PC drum 261, then transfers toner to the PC drum 261 to form a toner image. A
metering device such as a doctor blade assembly can be used to meter toner onto
the developer roll prior to its transfer to the PC drum. The toner is attracted to the
areas of the PC drum 261 surface discharged by the laser beam from the printhead
106.

[0048]  An intermediate transfer mechanism (ITM) 230 is disposed adjacent to
each of the imaging stations 240. In this embodiment, the ITM 230 is formed as an
endless belt trained about drive roll 231, tension roll 232 and back-up roll 233.
During image forming operations, the ITM 230 moves past the imaging stations 240
in a clockwise direction as viewed in Figure 11. One or more of the PC drums 261
apply toner images in their respective colors to the ITM 230. In one embodiment, a
positive voltage field attracts the toner image from the PC drums 261 to the surface
of the moving ITM 230.

[0049] The ITM 230 rotates and collects the one or more toner images from the
imaging stations 240 and then conveys the toner images to a media sheet at a
second transfer area. The second transfer area includes a second transfer nip 235
formed between the back-up roll 233 and a second transfer roll 234.

[0050] Media sheets may originally be stored in a media input tray 220 positioned
in a lower section of the device 100. The tray 220 is sized to contain a stack of
media sheets that will receive color and/or monochrome images. The media input
tray 220 is preferably removable for refilling. A control panel 221 may be located on
the front 104 of the device 100. Using the control panel 221, the user is able to enter
commands and generally control the operation of the image-forming device 100. For
example, the user may enter commands to switch modes (e.g., color mode,
monochrome mode), view the number of images printed, take the device 100 on/off
line to perform periodic maintenance, and the like.

[0051] A media path 222 extends through the device 100 for moving the media
sheets through the imaging process. Media sheets are initially stored in the input
tray 220 or introduced through a manual feed 223. The sheets in the input tray 220
are picked by a pick mechanism 224 and moved into the media path 222. In this
embodiment, the pick mechanism 224 includes a roll positioned at the end of a
pivoting arm. The roll rotates to move the media sheets from input tray 220 towards
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the second transfer area. In one embodiment, the pick mechanism 224 is positioned
in proximity (i.e., less than a length of a media sheet) to the second transfer area
with the pick mechanism 224 moving the media sheets directly from the input tray
220 into the second transfer nip 235. For sheets entering through the manual feed

223, one or more rolls are positioned to move the sheet into the second transfer nip
235.

[0052] The media sheet receives the toner image from the ITM 230 as it moves
through the second transfer nip 235. The media sheets with toner images are then
moved along the media path 222 and into a fuser area 225. Fuser area 225 includes
fusing rolls or belts 226 that form a nip to adhere the toner image to the media sheet.
The fused media sheets then pass through exit rolls 227 that are located
downstream from the fuser area 225. Exit rolls 227 may be rotated in either forward
or reverse directions. In a forward direction, the exit rolls 227 move the media sheet
from the media path 222 to an output area 228 at a top 107 of the device 100. In a
reverse direction, the exit rolls 227 move the media sheet into a duplex path 229 for
image formation on a second side of the media sheet.

[0053] A monocolor image forming device 100 may include a single imaging
station 240, as compared to a color image forming device 100 that may include
multiple imaging stations 240. Figures 12A and 12B illustrate an imaging unit 200
that includes four imaging stations 240 that each includes a cartridge 10, a developer
unit 250, and a PC unit 260. The imaging unit 200 includes a frame 201 sized to
receive each of the imaging stations 240. In one embodiment, the frame 201 is
manufactured out of stamped metal plates that result in precise control of the
location of the PC drums 261 relative to one another and relative to the ITM belt 230,
laser assembly 106, and drive modules within the device 100. Frame 201 includes a
central opening sized to receive the developer units 250 and photoconductive units
260. One embodiment of the imaging units, imaging stations, developer units, and
PC units is disclosed in U.S. Patent Application Serial No. 11/686,614, herein
incorporated by reference.

[0054]  Figures 13-17 illustrate embodiments of a cartridge 10 being inserted into
an imaging unit 200. For purposes of clarity, only a single cartridge 10 is illustrated
as being inserted into the imaging unit 200 with the other cartridges 10 removed for
clarity. Asillustrated in Figure 13, the cartridge 10 is inserted in a vertical direction
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indicated by arrow X. The vertical direction provides for the cartridge 10 to be
inserted from the top 107 of the image forming device 10. In one embodiment, the
top 107 includes a door that provides access to each of the cartridges 10. Each
cartridge 10 may be removed and replaced independently without removing any of
the developer units 250, PC units 260, or the imaging unit 200.

[0055] Receiving areas 101 are aligned along the frame 201 of the imaging unit
200 each sized to receive one of the cartridges 10. In this embodiment, four
receiving areas 101 are horizontally aligned along the frame 201. Each of the
receiving areas 101 is positioned adjacent to one of the developer units 250 and PC
units 260. A wall 112 may separate a portion of the receiving area 101 that receives
the extension 17 from the developer unit 250 and PC unit 260. Once fully inserted,
the front shelf 25 (See Figure 4) is positioned above the wall 112. The frame 201
further includes a cut-out section that is positioned under the back shelf 26.

[0056] The receiving area 101 includes one or more engagement features 102 to
engage with the cartridge engagement features 11 during insertion. The
engagement features 102 include: an inlet 255 positioned to receive the toner from
the cartridge outlet 50; a gear 254 that extends upward to mesh with the cartridge
drive gear 60; a shutter actuation pin 256 that extends outward from the developer
unit 250 to engage with the notch 53 to rotate the shutter 51; the electrical connector
150 that connects with the cartridge electrical connector 80; one or more guideways
108 that engage with the ribs 19; and an angled surface 109.

[0057]  Figure 13 illustrates the cartridge 10 at the beginning of insertion into the
receiving area 101. At this point, the cartridge 10 is not in contact with any other
elements and is spaced away from the developer unit 250 and the frame 201.

[0058] Figure 14 illustrates the cartridge 10 after a further amount of insertion into
the image forming device 100. The cartridge 10 initially contacts the angled surface
109 positioned on the wall 112 to begin the alignment into the receiving area 101.
Specifically, the chamfer edge 18 that faces the front 14 contacts against the angled
surface 109. In one embodiment, this contact occurs when the cartridge 10 is about
32 mm from complete insertion. The lockout mechanism 33 engages after the
chamfer edges 18 align the cartridge 10. The lockout mechanism 33 alliows for
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insertion of the cartridge 10 in the correct receiving area 101, and prevents further
insertion in an incorrect receiving area 101.

[0059] Figure 15 illustrates the cartridge 10 after an additional amount of insertion
into the image forming device 100. In one embodiment, Figure 15 illustrates the
cartridge about 24 mm from complete insertion. Ribs 19 on the sides 16 of the
extension 17 begin to engage with the guideways 108. The guideways 108 may
include an enlarged opening to facilitate engagement with the extension 17. Slot 28
on the front 14 of the extension 17 may engage with ribs 113 that extend along the
wall 112. In one embodiment, engagement and contact with the alignment features
11 align the cartridge 10 relative to the receiving area 101. This aspect occurs prior
to engagement and contact with the functional features 11.

[0060]  After a predetermined amount of insertion, the chamfer edge 18 that faces
the front 14 contacts a retainer 111 on the frame 201. This contact causes the
retainer 111 to slide relative to the frame 201 away from the receiving area 101 and
extend over a section of the developer unit 250. In one embodiment, the retainer
111 moves over a post 257 that extends outward from the developer unit 250.
Examples of a retainer are disclosed in U.S. Patent Serial No. (attorney
docket no. 2006-0579.01 / 4670-550).

[0061] As the cartridge 10 continues insertion, the notch 53 on the shutter 51
contacts against the actuation pin 256 on the developer unit 250. Continued
insertion causes the shutter 51 to rotate from the closed position to the open
position. Prior to the shutter 51 moving to the open position, the outlet 50 on the
cartridge 50 aligns with an inlet 255 on the developer unit 250. When the shutter 51
moves to the open position, any toner expelled through the outlet 50 is received in
the inlet 255.

[0062]  Figure 16 illustrates one embodiment with the cartridge 10 nearing full
insertion. In one embodiment, this includes the cartridge 10 being about 10 mm from
full insertion. The electrical connector 80 on the cartridge 10 begins to engage with
the electrical connector 150. The flared ends of the arms 86 initially contact against
the connector 150 and align the connector 80. As insertion continues, the arms 86
center about the connector 150 and move vertically along the outer sides. The
connector 80 maybe movably attached to the cartridge 10 to facilitate the alignment
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relative to the connector 150. Upon full insertion, the circuit board 81 inserts within
the opening 152 (see Figure 10). Insertion also causes the drive gear 60 to engage
with a gear 254 on the developer unit 250. The teeth on the drive gear 60 intermesh
with the teeth on the gear 254.

[0063]  Figure 17 illustrates the cartridge 10 fully inserted into the image forming
device 100. The shutter 51 is in the open position to allow toner to move through the
outlet 50. The drive gear 60 is engaged with the gear 254 on the developer unit 250
to provide rotational power to the cartridge 10. The electrical connector is fully
seated within the connector 150 to allow communication.

[0064]  Spatially relative terms such as “under”, “below”, “lower”, “over”, “upper”,

.and the like, are used for ease of description to explain the positioning of one

element relative to a second element. These terms are intended to encompass
different orientations of the device in addition to different orientations than those
depicted in the figures. Further, terms such as “first”, “second”, and the like, are also
used to describe various elements, regions, sections, etc and are also not intended
to be limiting. Like terms refer to like elements throughout the description.

[0065]  As used herein, the terms “having”, “containing’, “including”, “comprising”
and the like are open ended terms that indicate the presence of stated elements or
features, but do not preclude additional elements or features. The articles “a”, “an”
and “the” are intended to include the plural as well as the singular, uniess the context
clearly indicates otherwise.

[0066] The present invention may be carried out in other specific ways than those
herein set forth without departing from the scope and essential characteristics of the
invention. The present embodiments are, therefore, to be considered in all respects
as illustrative and not restrictive, and all changes coming within the meaning and
equivalency range of the appended claims are intended to be embraced therein.

[0067] Whatis claimed is:
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Claims
1. Atoner cartridge for use with an image forming device comprising: !

a body with a top, bottom, front, first and second lateral sides, and a back, the
body also including an enclosed interior to contain toner;

at least one chamfer positioned at the bottom to align the cartridge during
insertion into the image forming device;

a rib positioned on the first lateral side to laterally position the cartridge during
insertion into the image forming device, the rib including a leading edge that faces
towards the bottom and is spaced away from bottom;

an outlet in the body to allow the toner to be moved from the interior and into
the image forming device, the outlet positioned a greater distance from the bottom
than the rib; and

a shutter operatively connected to the outlet and movable between a closed
position to prevent the toner from moving through the outlet and an open position to
allow the toner to move through the outlet.

2. The cartridge of claim 1, wherein the outlet is positioned on the front of the body.

3. The cartridge of claim 1, further comprising a drive gear positioned to engage with
the image forming device, a center of the drive gear positioned farther from the
bottom than the outlet.

4. The cartridge of claim 3, wherein the drive gear is positioned on the front of the
body.

5. The cartridge of claim 4, further comprising a cover that attaches to the front of
the body, the cover extending across a majority of the drive gear.

6. The cartridge of claim 5, wherein a lower section of the drive gear positioned
towards the bottom extends outward beyond the cover.

7. The cartridge of claim 1, further comprising a cavity that extends into the body
from the bottom and is sized to contain an electrical connector.

8. The cartridge of claim 1, further comprising a slot positioned in the front with an
open end that faces the bottom and first and second opposing side walls.
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9. The cartridge of claim 8, further comprising a second slot positioned in one of the
first and second sides, the second slot being wider than the slot.

10. The cartridge of claim 1, further comprising a lockout mechanism positioned on
the front of the body adjacent to the bottom, the lockout mechanism preventing
improper insertion of the cartridge into the image forming device.

11. The cartridge of claim 3, further comprising a drive train positioned on the back
and operatively connected to the drive gear, the drive train comprising a plurality of
gears that drive elements positioned within the interior of the body.

12. The cartridge of claim 11, further comprising an auger positioned within the
interior and operatively connected to the drive train, the auger receiving rotational
power from the drive gear to move toner through the outlet.

13. The cartridge of claim 12, wherein the auger is positioned in closer proximity to
the bottom than the center of the drive gear.
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14. A toner cartridge for use with an image forming device comprising:
a main section having an interior cavity to contain toner;

an extension that extends outward from the main section, the extension
including a smaller depth than the main section and a bottom that faces away from
the main section, the extension positioned towards the image forming device during
insertion of the toner cartridge;

at least one chamfer edge positioned at the bottom to align the cartridge
during insertion into the image forming device;

a rib positioned on the extension and in proximity to the bottom to position the
cartridge during insertion into the image forming device;

an outlet on the main section through which the toner is moved into the image
forming device; and

a shutter operatively connected to the outlet and movable between a closed
position to prevent the toner from moving through the outlet and an open position to
allow the toner to move through the outlet. '

15. The cartridge of claim 14, further comprising a gear positioned on the main
section to engage with the image forming device.

16. The cartridge of claim 14, wherein the main section further includes a front shelf
and a back shelf that are each substantially perpendicular to the extension.

17. The cartridge of claim 14, wherein the extension is positioned at a central point
along the depth of the main section.

18. The cartridge of claim 14, further comprising a second cavity positioned within
the extension, the second cavity including a height that extends from the bottom to
an inner side of the main section.

19. The cartridge of claim 16, further comprising an electrical connector positioned
within the second cavity, the electrical connector including a housing operatively
connected to the extension and a circuit board.

20. The cartridge of claim 14, wherein the main section includes a greater height
than the extension.
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21. The cartridge of claim 14, wherein the extension further includes a slot
positioned adjacent to the rib, the slot including a first and second parallel side walls
and an open end that faces towards the bottom.

22. The cartridge of claim 15, further comprising an auger positioned within the main
section and being operatively connected to the drive gear with rotation of the auger
moving toner through the outlet.

18
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23. A toner cartridge for use with an image forming device comprising:

a body including an interior to contain toner and comprising a main section
and an extension that extends outward from the main section and includes a smaller
depth than the main section, the body including a top positioned on the main section,
a bottom positioned on the extension, and a front, back, and first and second lateral
sides positioned on each of the main section and the extension;

at least one chamfer positioned on the bottom of the extension to align the
body during insertion into the image forming device;

a rib positioned on the first lateral side of the extension and including a
leading edge that faces towards the bottom and is spaced away from bottom;

an outlet positioned on the front of the main section to allow the toner to be
moved from the interior and into the image forming device, the outlet positioned a
greater distance from the bottom of the extension than the rib;

a shutter operatively connected to the outlet and movable between a closed
position to prevent the toner from moving through the outlet and an open position to
allow the toner to move through the outlet; and

a drive gear positioned on the front of the main section to engage with the
image forming device, a center of the drive gear positioned farther from the bottom
than the outlet.
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24. A toner cartridge for use with an image forming device comprising:
a main section;

an extension that extends outward from the body, the extension including a
smaller depth than the body and a bottom that faces away from the main section, the
extension positioned towards the image forming device during insertion of the toner
cartridge;

a plurality of alignment engagement features positioned on the extension to
align the cartridge during insertion into the image forming device, the plurality of
alignment engagement features comprising at least a rib, a slot, and a chamfer; and

a plurality of functional engagement features positioned on the main section to
engage with the image forming device, the plurality of functional engagement
features comprising at least a shutter and a drive gear.

20



26

WO 2009/070807 PCT/US2008/085182
1/18 '




P

o

WO 2009/070807 PCT/US2008/085182
2/18

- '?:‘J ]

o= X3
s

50 N3(




PCT/US2008/085182

WO 2009/070807

3/18

¢



Y

WO 2009/070807

A

_Y

PCT/US2008/085182
4/18
23
\L
i
| —16
/
15
/
\\
35
—
_ )
 m— M ——
N|B==
C | F——
30~ L
) o8 k26
31— T
11 P
19—l | d4_— 7
P —
27— A

Fig. 4

\

Zi



Qf’

®

WO 2009/070807

;

16/

10

5/18

Fig. 5

PCT/US2008/085182

/ 77 N,
\
/—17
~\ vv@ ud
13

20



PCT/US2008/085182

WO 2009/070807

6/18

89 "9OId

95—

V9 "Oid

g5~
201 -5

IS




PCT/US2008/085182

WO 2009/070807

7/18

IANT N J
A

i

L .

Fig. 7



WO 2009/070807

8/18

5
- »
4 »
P N
e Aw
e K
@ 4
A Lt
gdA ENYX VYD),
TN
oy v
S v
Y 5
- : b

PCT/US2008/085182

35



3

WO 2009/070807 PCT/US2008/085182
9/18

( — —)

= ./

/25

16\ /16

/ 39

N g 9/

39— _/ /—91
. L

N L1 |l
1) O |_| @) ,/ //-17
> =

;F ] < T—s0

// j \\\\
39 — ‘? || | 39

27
1 V4 1 36

35 34 \13

Fig. 9



WO 2009/070807 PCT/US2008/085182
10/18

150

Fig. 10

5§



PCT/US2008/085182

WO 2009/070807

11/18

Ll "OId

144

YA H PAN [&) PAY] [ p) I3
- - I\ d ~ | / (4
\ VZEE N\ i SR\ ol RN\ i AN
— s VNS0, RUSNED: VNG NG
457 ! \\l/—z i ! \\\..Jrl\. e Ny {1 o=x ,f\“_
\\-ﬂu}/ A 5: ﬁ S A \s. i/ wl o ow
=2/ N~z __.) =z ___ - !
052 — St g [ e - |1 rﬁ. llllll ~ 1/ ~r~dsllll.\cl|llh.\~

_

00! or—"

8¢¢c

~—
—

lee

6¢¢



37

WO 2009/070807 PCT/US2008/085182
12/18




<

WO 2009/070807 PCT/US2008/085182
13/18

_—200

FIG. 128



WO 2009/070807 PCT/US2008/085182

14/18

200
/

~ ™
o
a 2
©
o
™~
25
T
N~
B N
Al
s \u s

108
113
101

805 m
-
[00]
(o]
ol
¢ )
T
S
Ty
MmO
- D
™
N -
=
- N -
wn
[aV]

e
260



80

PCT/US2008/085182

WO 2009/070807

15/18

@




WO 2009/070807 PCT/US2008/085182
16/18

109

FIG. 15

1127108
113

q!



42

PCT/US2008/085182

WO 2009/070807

17/18

98—




43

WO 2009/070807 PCT/US2008/085182
18/18

FIG. 17




INTERNATIONAL SEARCH REPORT

Intemnational application No.
PCT/US 08/85182

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - GO3G 21/16 (2009.01)
'USPC - 399/111 v

According to International Patent Classification (IPC) or to both national classification and IPC

B.  FIELDS SEARCHED

USPC: 399/111

Minimum documentation searched (classification system followed by classification symbols)

USPC: 399/106; 399/107; 347/158

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

body and sides, alignment, align, drive gear, chamfer

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
PubWEST(USPT,PGPB,EPAB,JPABY); DialogPRO; WIPO, EPO, CITESEER, Google patents, Google scholar
Search Terms Used: toner cartridge, main section, extension, cavity, lockout, gear train, auger, shulter, chamfer, beveled edge, outlet,

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X US 2005/0168672 At (BAN et al.) 04 August 2005 (04.08.2005) entire document especially 1-24
abstract, para [0012), para [0072]-[0073), para [0077]-[0080], para [0090], para {0104), para
[0123}{0125], para [0143}, para [0147]-{0148), para [0154]-0156}, para [0189}-[0150].

A US 2005/0117919 A1 (ITO et al.) 02 June 2005 (02.06.2005) entire document 1-24

D Further documents are listed in the continuation of Box C.

[l

. Special categories of cited documents:

“A” document defining the general state of the art which is not considered
to be of particular relevance

“E” earlier application or patent but published on or after the international
filing date .

“L™ document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

“O” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than
the priority date claimed

“T" later document published after the international filing date ordpriority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone .

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the intemational search

12 January 2009 (12.01.2009)

Date of mailing of the international search report

29 JAN 2009

Name and mailing address of the ISA/US

Mail Stop PCT, Attn: ISA/US, Commissioner for Patents
P.O. Box 1450, Alexandria, Virginia 22313-1450

Facsimile No. | 571-273-3201

Authorized officer;
Lee W. Young

PCT Helpdesk: 571-272-4300
PCT OSP: 574-272-7774

Form PCT/ISA/210 (second sheet) (April 2007)

¢



a5

CARTUCHOS DE TONER PARA UN DISPOSITIVO DE FORMACION DE IMAGENES
Antecedentes-

La presente invencion esta relacionada con cartuchos para usar con dispositivos
de formacion de imagenes y, en forma mas particular, con un cartucho con uno o mas
elementos de engranaje que engranen con el dispositivo de formacion de imagenes
durante la insercion.

Los cartuchos de téner contienen una cantidad predeterminada de téner. Los
cartuchos estan construidos para ser insertados en y engranar con el dispositivo de
formacion de iméagenes. Este engranaje hace que el toner en el cartucho sea transferido
al dispositivo de formacion de imagenes y por Gltimo a una hoja de soporte de impresion
durante el proceso de formacion de imagenes. El engranaje entre el cartucho y el
dispositivo de formacion de imagenes es importante para asegurarse de que el
cartucho funcione debidamente dentro del dispositivo de formacién de imagenes para
transferir el toner.

El cartucho debe estar construido de modo de impedir la filtracion de téner antes
de su insercion en el dispositivo, y después de su insercién en el dispositivo. El cartucho
puede incluir un mecanismo de cierre que impida que el toner escape antes de que sea
insertado en el dispositivo de formacion de imagenes. Durante la insercion, el cartucho
debe engranar con el dispositivo de formacion de imagenes en una forma que mueva el
mecanismo de cierre de una posicion cerrada a una posicion abierta que permita que el
toner se mueva desde el cartucho hacia el interior del dispositivo de formacion de
imagenes.

Se debe alinear cuidadosamehte el cartucho en relacién con el dispositivo de
formacién de imagenes a fin de garantizar una insercién precisé que impida la filtracion
de toner. El cartucho puede incluir uno o mas elementos de engranaje que engranen en

el dispositivo de formaciéon de imagenes que proporcionen una alineacién exacta. Los
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elementos de engranaje pueden estar ubicados en diversos lugares en el cuerpo del
cartucho.
Resumen

La presente solicitud esta relacionada con cartuchos de téner para usar con
dispositivos de formacion de imagenes. El cartucho puede incluir un interior para
contener el téner que es transferido al dispositivo de formacion de imagenes vy es
usado en la formacion de imagenes. El cartucho puede incluir uno o mas elementos de
engranaje que interactian con el dispositivo de formacién de imagenes durante la
insercion. Los elementos de engranaje pueden incluir uno o mas elementos de
alineacion que alineen el cartucho durante la insercion en el dispositivo de formacién de
imagenes. Los elementos de engranaje pueden incluir también uno o mas elementos
funcibnales para que el cartucho transfiera en forma eficaz el toner al dispositivo de
formacion de imagenes.

Breve descripcion de los dibujos

La Figura 1 es un diagrama esquematico de un cartucho de toner y un dispositivo
de formacioén de imagenes de acuerdo a una modalidad.

La Figura 2 es una vista en perspectiva de un primer lado de un cartucho de
acuerdo a una modalidad.

La Figura 3 es una vista en perspectiva de un segundo lado de un cartucho de
acuerdo a una modalidad.

La Figura 4 es una vista lateral de un cartucho de acuerdo a una modalidad.

La Figura 5 es una vista de despiece de un obturador retirado de un cartucho de
toner de acuerdo a una modalidad.

La Figura 6A es una vista lateral de un obturador en una posicion cerrada de
acuerdo a una modalidad.

La Figura 6B es una vista lateral de un obturador en una posicion abierta de

acuerdo a una modalidad.
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La Figura 7 es una vista en perspectiva de un interior de un cartucho de acuerdo
a una modalidad

La Figura 8 es una vista en perspectiva de un tren de impulsién en un cartucho
de acuerdo a una modalidad.

La Figura 9 es una vista esquematica lateral de un conector eléctrico en un
cartucho de acuerdo a una modalidad.

La Figura 10 es una vista en perspectiva de despiece de un conector eléctrico de
acuerdo a una modalidad.

La Figura 11 es una vista esquematica lateral de un dispositivo de formacién de
imagenes de acuerdo a una modalidad.

La Figura 12A es una vista en perspectiva de un primer lado de una unidad de ‘
formacién de imagenes de acuerdo a una modalidad.

La Figura 12B es una vista en perspectiva de un segundo lado de una unidad de
formacion de imagenes de acuerdo a una modalidad.

La Figura 13 es una vista en perspectiva de un cartucho que es insertado en un
dispositivo de formacion de imagenes de acuerdo a una modalidad.

La Figura 14 es una vista en perspectiva de un cartucho que es insertado en un
dispositivo de formacion de imagenes de acuerdo a una modalidad.

La Figura 15 es una vista en perspectiva de un cartucho que es insertado en un
dispositivo de formacion de imagenes de acuerdo a una modalidad.

La Figura 16 es una vista esquematica lateral de un conector eléctrico en un
cartucho que engrana con un conector eléctrico en un dispositivo de formacion de
imagenes de acuerdo a una modalidad.

La Figura 17 es una vista en perspectiva de un cartucho totaimente insertado en
un dispositivo de formacion de imagenes de acuerdo a una modalidad.

Descripcion detallada
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La presente solicitud esta relacionada con cartuchos de téner para usar dentro de
dispositivos de formacién de imagenes. La Figura 1 ilustra en forma esquematica una
modalidad que incluye un cartucho de téner 10 con uno o mas elementos de engranaje
11. El dispositivo de formaciéon de imagenes 100 incluye un area de recepcion 101
dimensionada para recibir el cartucho 10. Uno o mas elementos de engranaje 102 estan
asociados con el dispositivo de formacion de imagenes 100. Los elementos de
engranaje 11 en el cartucho 10 interactiian con los elementos de engranaje 102 en el
dispositivo de formacion de imagenes 100 durante la insercién del cartucho 10 en el
area de recepcion 101. Los elementos de engranaje 11, 102 pueden desempefiar una
variedad de funciones, incluyendo el posicionamiento del cartucho 10 dentro del
dispositivo de formacién de imagenes 100, haciendo que el téner dentro del cartucho 10
se mueva hacia el dispositivo de formacion de imagenes 100, permitiendo que el
cartucho 10 se comunique con el dispositivo de formacion de imagenes 100,
proporcionando fuerza desde el dispositivo de formacion de imagenes 100 al cartucho
10, y otros. Los elementos de engranaje 11, 102 estan ubicados de modo que las
diversas funciones sean realizadas en una forma orquestada durante la insercién del
cartucho 10.

Las Figuras 2, 3 y 4 ilustran una modalidad de un cartucho 10. El cartucho 10
contiene toner que es transferido al dispositivo de formacién de imagenes 100. EI
cartucho 10 incluye una parte superior 12, un fondo 13, una parte delantera 14, una
parte posterior 15 y lados 16. Un asa 23 puede estar unida a la parte superior 12 para
que sea mas facil agarrar el cartucho 10 y manipularlo durante su insercién y remocion
del dispositivo de formaciéh de imagenes 100. En una modalidad, el asa 23 esta unida
pivotalmente al cartucho 10.

El cartucho 10 incluye una seccién principal 38 y una extension 17. La extension
17 esta ubicada en el fondo 13 del cartucho 10. Segun se ilustra en la Figura 4, una

profundidad W' de la extension 17 medida entre la parte delantera 14 y la parte



