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(57) Abstract: A replaceable unit for an electrophotographic image forming device according to one embodiment includes a pocket
formed on a first side of a housing. A bottom end of the pocket is open for receiving an electrical connector during insertion of the
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inclines inward toward the first side of the housing as the inner guide extends upward.
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POSITIONING FEATURES FOR ELECTRICAL CONTACTS OF A REPLACEABLE
UNIT OF AN ELECTROPHOTOGRAPHIC IMAGE FORMING DEVICE

BACKGROUND
[0001] 1. Field of the Disclosure
[0002] The present invention relates generally to electrophotographic image forming

devices and more particularly to positioning features for electrical contacts of a replaceable

unit of an electrophotographic image forming device.
[0003] 2. Description of the Related Art

[0004] During the electrophotographic printing process, an electrically charged
rotating photoconductive drum is selectively exposed to a laser beam. The areas of the
photoconductive drum exposed to the laser beam are discharged creating an electrostatic
latent image of a page to be printed on the photoconductive drum. Toner particles are then
electrostatically picked up by the latent image on the photoconductive drum creating a toned
image on the drum. The toned image is transferred to the print media (e.g., paper) either
directly by the photoconductive drum or indirectly by an intermediate transfer member. The

toner is then fused to the media using heat and pressure to complete the print.

[0005] The electrophotographic image forming device typically includes one or more
customer replaceable units that have a shorter lifespan than the image forming device. For
example, the image forming device may include replaceable unit(s) that replenish the image
forming device’s toner supply and/or that replace worn imaging components, such as the
photoconductive drum, etc. It is desired to communicate various operating parameters and
usage information of the replaceable unit(s) to the image forming device for proper operation.
For example, it may be desired to communicate such information as replaceable unit serial
number, replaceable unit type, toner color, toner capacity, amount of toner remaining, license
information, etc. The replaceable unit(s) typically include processing circuitry configured to
communicate with and respond to commands from a controller in the image forming device.
The replaceable unit(s) also include memory associated with the processing circuitry that
stores program instructions and information related to the replaceable unit. The processing

circuitry and associated memory are typically mounted on a circuit board that is attached to
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the replaceable unit. The replaceable unit also includes one or more electrical contacts that
mate with corresponding electrical contacts in the image forming device upon installation of
the replaceable unit in the image forming device in order to facilitate communication between
the processing circuitry of the replaceable unit and the controller of the image forming
device. It is important to accurately position the electrical contacts of the replaceable unit
relative to the corresponding electrical contacts of the image forming device in order to
ensure a reliable connection between the processing circuitry of the replaceable unit and the
controller of the image forming device when the replaceable unit is installed in the image

forming device.

[0006] Accordingly, positioning features that provide precise alignment of the
electrical contacts of the replaceable unit with corresponding electrical contacts of the image

forming device are desired.
SUMMARY

[0007] A replaceable unit for an electrophotographic image forming device according
to one example embodiment includes a housing having a top, a bottom, a first side and a
second side formed between a first end and a second end of the housing. A pocket is formed
on the first side of the housing. A bottom end of the pocket is open for receiving an electrical
connector during insertion of the replaceable unit along a downward insertion direction into
the image forming device. An electrical contact is positioned within the pocket. The
electrical contact is electrically connected to processing circuitry mounted on the housing.
An outer guide is positioned on the first side of the housing. The outer guide is positioned
ahead of the pocket along the downward insertion direction. At least a portion of the outer
guide inclines inward toward the first side of the housing as the outer guide extends upward.
An inner guide is positioned within the pocket on a first inner surface of the pocket. The first
inner surface of the pocket faces inward toward the first side of the housing. At least a
portion of the inner guide inclines inward toward the first side of the housing as the inner

guide extends upward.

[0008] A replaceable unit for an electrophotographic image forming device according
to another example embodiment includes a housing having a top, a bottom, a first side and a
second side formed between a first end and a second end of the housing. A photoconductive

drum is mounted on the housing and has a rotational axis that runs from the first end to the
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second end. A downward facing pocket is formed on the first side of the housing. A bottom
end of the pocket is open for receiving an electrical connector when the replaceable unit is
installed in the image forming device. An electrical contact is positioned within the pocket
on a first inner surface of the pocket that is positioned against the first side of the housing.
The electrical contact is electrically connected to processing circuitry mounted on the
housing. A pair of outer guides is positioned on the first side of the housing. The outer
guides are spaced below the bottom end of the pocket and are spaced from each other along
an axial dimension of the photoconductive drum. At least a portion of each of the outer
guides inclines inward toward the first side of the housing as said outer guide extends
upward. An inner guide is positioned within the pocket on a second inner surface of the
pocket. The second inner surface of the pocket faces inward toward the first side of the
housing and is spaced opposite the first inner surface of the pocket. At least a portion of the
inner guide inclines inward toward the first side of the housing as the inner guide extends

upward.

[0009] A replaceable unit for an electrophotographic image forming device according
to another example embodiment includes a housing having a top, a bottom, a first side and a
second side formed between a first end and a second end of the housing. A photoconductive
drum is mounted on the housing and has a rotational axis that runs from the first end to the
second end. A downward facing pocket is formed on the first side of the housing. A bottom
end of the pocket is open for receiving an electrical connector when the replaceable unit is
installed in the image forming device. An electrical contact is positioned within the pocket.
The electrical contact is electrically connected to processing circuitry mounted on the
housing. An outer guide is positioned on the first side of the housing. The outer guide is
spaced below the bottom end of the pocket. At least a portion of the outer guide inclines
inward toward the first side of the housing as the outer guide extends upward. A protruding
portion of the housing protrudes from the first side of the housing below the outer guide. The
protruding portion of the housing houses a channel for moving toner cleaned from an outer

surface of the photoconductive drum.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The accompanying drawings incorporated in and forming a part of the
specification, illustrate several aspects of the present disclosure, and together with the

description serve to explain the principles of the present disclosure.

[0011] Figure 1 is a schematic side view of the interior of an image forming device

according to one example embodiment.

[0012] Figure 2 is a perspective view of an imaging basket loaded with four toner

cartridges, developer units and photoconductor units according to one example embodiment.

[0013] Figure 3 is a perspective view of the imaging basket shown in Figure 2 with
the developer units and a black photoconductor unit removed according to one example

embodiment.

[0014] Figure 4 is a first perspective view of a developer unit and photoconductor

unit operably mated together according to one example embodiment.

[0015] Figure 5 is a second perspective view of the developer unit and

photoconductor unit shown in Figure 4 operably mated together.

[0016] Figure 6 is a first perspective view of the developer unit and photoconductor
unit shown in Figures 4 and 5 separated from each other according to one example

embodiment.

[0017] Figure 7 is a second perspective view of the developer unit and

photoconductor unit shown in Figures 4-6 separated from each other.

[0018] Figure 8 is a perspective view of an electrical connector positioned on a frame

of the imaging basket according to one example embodiment.

[0019] Figure 9 is a cross-sectional end view of the electrical connector of the

imaging basket according to one example embodiment.

[0020] Figure 10 is a front perspective view of the electrical connector of the imaging

basket according to one example embodiment.
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[0021] Figure 11 is a rear perspective view of the electrical connector of the imaging

basket according to one example embodiment.

[0022] Figure 12 is a side elevation view showing the electrical connector of the
imaging basket aligned with an electrical connector of the photoconductor unit as the
photoconductor unit is being installed in the imaging basket according to one example

embodiment.

[0023] Figures 13 and 14 are a cross-sectional perspective view and a cross-sectional
end view, respectively, of the photoconductor unit as the photoconductor unit is lowered into
the imaging basket with a portion of the photoconductor unit contacting a guide of the

electrical connector of the imaging basket according to one example embodiment.

[0024] Figures 15 and 16 are a cross-sectional perspective view and a cross-sectional
end view, respectively, of the photoconductor unit as the photoconductor unit is lowered
further into the imaging basket with a portion of the photoconductor unit pushing the
electrical connector of the imaging basket away from the photoconductor unit according to

one example embodiment.

[0025] Figure 17 is a cross-sectional end view of the photoconductor unit as the
photoconductor unit is lowered further into the imaging basket with a portion of the
photoconductor unit in contact with positioning ribs on the imaging basket according to one

example embodiment.

[0026] Figure 18 is a side elevation view showing the electrical connector of the
imaging basket approaching the electrical connector of the photoconductor unit as the
photoconductor unit is lowered further into the imaging basket according to one example

embodiment.

[0027] Figure 19 is a cross-sectional end view of the photoconductor unit as the
photoconductor unit is lowered further into the imaging basket with the electrical connector
of the imaging basket approaching the electrical connector of the photoconductor unit

according to one example embodiment.

[0028] Figure 20 is a cross-sectional end view of the photoconductor unit as the

photoconductor unit is lowered further into the imaging basket with the electrical connector
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of the imaging basket entering a pocket of the electrical connector of the photoconductor unit

according to one example embodiment.

[0029] Figure 21 is a cross-sectional end view of the photoconductor unit as the
photoconductor unit is lowered further into the imaging basket with the electrical connector
of the imaging basket advancing further into the pocket of the electrical connector of the

photoconductor unit according to one example embodiment.

[0030] Figure 22 is a cross-sectional end view of the photoconductor unit fully
installed in the imaging basket with the electrical connector of the imaging basket mated with

the electrical connector of the photoconductor unit according to one example embodiment.
DETAILED DESCRIPTION

[0031] In the following description, reference is made to the accompanying drawings
where like numerals represent like elements. The embodiments are described in sufficient
detail to enable those skilled in the art to practice the present disclosure. It is to be
understood that other embodiments may be utilized and that process, electrical, and
mechanical changes, etc., may be made without departing from the scope of the present
disclosure. Examples merely typify possible variations. Portions and features of some
embodiments may be included in or substituted for those of others. The following
description, therefore, is not to be taken in a limiting sense and the scope of the present

disclosure is defined only by the appended claims and their equivalents.

[0032] Figure 1 illustrates a schematic view of the interior of an example image
forming device 20. Image forming device 20 includes a housing 22 having a top 24, bottom
25, front 26 and rear 27. Housing 22 includes one or more input trays 28 positioned therein.
Trays 28 are sized to contain a stack of media sheets. As used herein, the term media is
meant to encompass not only paper but also labels, envelopes, fabrics, photographic paper or
any other desired substrate. Trays 28 are preferably removable for refilling. A control panel
(not shown) may be located on housing 22. Using the control panel, a user is able to enter
commands and generally control the operation of the image forming device 20. For example,
the user may enter commands to switch modes (e.g., color mode, monochrome mode), view
the number of pages printed, etc. A media path 32 extends through image forming device 20

for moving the media sheets through the image transfer process. Media path 32 includes a
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simplex path 34 and may include a duplex path 36. A media sheet is introduced into simplex
path 34 from tray 28 by a pick mechanism 38. In the example embodiment shown, pick
mechanism 38 includes a roll 40 positioned at the end of a pivotable arm 42. Roll 40 rotates
to move the media sheet from tray 28 and into media path 32. The media sheet is then moved
along media path 32 by various transport rolls. Media sheets may also be introduced into

media path 32 by a manual feed 46 having one or more rolls 48.

[0033] Image forming device 20 includes an image transfer section that includes one
or more imaging stations 50. In the example embodiment illustrated, each imaging station 50
includes a toner cartridge 100, a developer unit 200 and a photoconductor unit 300. Each
toner cartridge 100 includes a reservoir 102 for holding toner and an outlet port in
communication with an inlet port of a corresponding developer unit 200 for periodically
transferring toner from reservoir 102 to developer unit 200 in order to replenish the developer
unit 200. One or more agitating members may be positioned within reservoir 102 to aid in
moving the toner. In the example embodiment illustrated, image forming device 20 utilizes
what is commonly referred to as a single component development system. In this
embodiment, each developer unit 200 includes a toner reservoir 202 and a toner adder roll
204 that moves toner from reservoir 202 to a developer roll 206. Each photoconductor unit
300 includes a charge roll 304, a photoconductive (PC) drum 302 and a cleaner blade or roll
(not shown). PC drums 302 are mounted substantially parallel to each other. For purposes of
clarity, developer unit 200 and photoconductor unit 300 are labeled on only one of the
imaging stations 50. Each imaging station 50 may be substantially the same except for the

color of toner used.

[0034] Each charge roll 304 forms a nip with the corresponding PC drum 302.
During a print operation, charge roll 304 charges the surface of PC drum 302 to a specified
voltage such as, for example, -1000 volts. A laser beam from a printhead 52 associated with
each imaging station 50 is then directed to the surface of PC drum 302 and selectively
discharges those areas it contacts to form a latent image on the surface of PC drum 302. In
one embodiment, areas on PC drum 302 illuminated by the laser beam are discharged to
approximately -300 volts. Developer roll 206, which forms a nip with the corresponding PC
drum 302, then transfers toner to the latent image on the surface of PC drum 302 to form a
toner image. The toner is attracted to the areas of PC drum 302 surface discharged by the

laser beam from the printhead 52. A metering device, such as a doctor blade, can be used to
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meter toner onto developer roll 206 and apply a desired charge on the toner prior to its

transfer to PC drum 302.

[0035] An intermediate transfer mechanism (ITM) 54 is disposed adjacent to the
imaging stations 50. In this embodiment, ITM 54 is formed as an endless belt trained about a
drive roll 56, a tension roll 58 and a back-up roll 60. During image forming operations, ITM
54 moves past imaging stations 50 in a clockwise direction as viewed in Figure 1. One or
more of PC drums 302 apply toner images in their respective colors to ITM 54 at a first
transfer nip 62. In one embodiment, a positive voltage field attracts the toner image from PC
drums 302 to the surface of the moving ITM 54. ITM 54 rotates and collects the one or more
toner images from imaging stations 50 and then conveys the toner images to a media sheet at
a second transfer nip 64 formed between a transfer roll 66 and ITM 54, which is supported by
back-up roll 60. The cleaner blade/roll of each photoconductor unit 300 removes any toner
remnants on PC drum 302 so that the surface of PC drum 302 may be charged and developed

with toner again.

[0036] A media sheet advancing through simplex path 34 receives the toner image
from ITM 54 as it moves through the second transfer nip 64. The media sheet with the toner
image is then moved along the media path 32 and into a fuser area 68. Fuser area 68 includes
fusing rolls or belts 70 that form a nip 72 to adhere the toner image to the media sheet. The
fused media sheet then passes through exit rolls 74 that are located downstream from the
fuser area 68. Exit rolls 74 may be rotated in either forward or reverse directions. In a
forward direction, exit rolls 74 move the media sheet from simplex path 34 to an output area
76 on top 24 of image forming device 20. In a reverse direction, exit rolls 74 move the media

sheet into duplex path 36 for image formation on a second side of the media sheet.

[0037] While the example image forming device 20 shown in Figure 1 illustrates four
toner cartridges 100 and four corresponding developer units 200 and photoconductor units
300, it will be appreciated that a monocolor image forming device 20 may include a single
toner cartridge 100 and corresponding developer unit 200 and photoconductor unit 300 as
compared to a multicolor image forming device 20 that may include multiple toner cartridges
100, developer units 200 and photoconductor units 300. Further, although image forming
device 20 utilizes ITM 54 to transfer toner to the media, toner may be applied directly to the

media by the one or more PC drums 302 as is known in the art.
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[0038] While the example image forming device 20 shown in Figure 1 utilizes a
single component development system, in another embodiment, image forming device 20
utilizes what is commonly referred to as a dual component development system. In this
embodiment, reservoir 202 of developer unit 200 stores a mixture of toner and magnetic
carrier beads. The carrier beads may be coated with a polymeric film to provide triboelectric
properties to attract toner to the carrier beads as the toner and the carrier beads are mixed in
reservoir 202. Each developer unit 200 also includes a magnetic roll that attracts the carrier
beads in reservoir 202 having toner thereon to the magnetic roll through the use of magnetic
fields and transports the toner to the corresponding PC drum 302. Electrostatic forces from
the latent image on PC drum 302 strip the toner from the carrier beads to form a toner image
on the surface of PC drum 302. PC drum 302 is charged by charge roll 304 and cleaned by a

cleaner blade/roll as discussed above.

[0039] With reference to Figures 2 and 3, image forming device 20 includes an
imaging basket 400 having a frame 401 that holds imaging stations 50. In some
embodiments, imaging basket 400 is removably installable in image forming device 20.
Imaging basket 400 includes four cradles 402 that each hold a respective toner cartridge 100
and four positioning slots 404 that each hold a respective developer unit 200. The example
embodiment illustrated includes four developer units 200 including a developer unit 200K,
which forms part of the black toner imaging station 50, and developer units 200M, 200Y,
200C, which form parts of the colored toner (e.g., magenta, yellow and cyan) imaging
stations 50. Toner cartridges 100 and developer units 200 are separately removable from
imaging basket 400 in order to permit replacement of each toner cartridge 100 and developer
unit 200 individually. Photoconductor units 300 may be removable from positioning slots
404 of imaging basket 400 or fixed thereto. In the example embodiment illustrated, the
photoconductor unit 300K on the far left as viewed in Figure 2, which forms part of the black
toner imaging station 50, is removable from imaging basket 400 while the remaining three
photoconductor units 300M, 300Y, 300C, which form parts of the colored toner (e.g.,
magenta, yellow and cyan) imaging stations 50, are fixed to imaging basket 400. This
configuration permits replacement of the black photoconductor unit 300K separate from the
colored photoconductor units 300M, 300Y, 300C in the event that the black photoconductor
unit 300K requires replacement more frequently than the colored photoconductor units 300M,
300Y, 300C due to higher consumption of black toner than colored toner. In other
embodiments, all or a subset of colored photoconductor units 300M, 300Y, 300C may be
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individually removable from imaging basket 400 as desired. Figure 2 illustrates imaging
basket 400 with all four toner cartridges 100, developer units 200 and photoconductor units
300 installed therein. Figure 3 illustrates imaging basket 400 with developer units 200 and

black photoconductor unit 300K removed.

[0040] Figures 4-7 show removable photoconductor unit 300K and its corresponding
developer unit 200K according to one example embodiment. Figures 4 and 5 show developer
unit 200K operably mated with photoconductor unit 300K. Figures 6 and 7 show developer
unit 200K separated from photoconductor unit 300K to more clearly illustrate the

components of each unit.

[0041] Developer unit 200K includes a housing 210 having a top 212, a bottom 213,
an inner side 214 that faces photoconductor unit 300K and an outer side 215 that faces away
from photoconductor unit 300K. Top 212, bottom 213, inner side 214 and outer side 215 are
positioned between a first end 216 and a second end 217 of housing 210. Reservoir 202 is
enclosed within housing 210. A toner inlet port 218 is positioned at the top 212 of housing
210 on end 217 for receiving toner from toner cartridge 100 to replenish reservoir 202.
Developer roll 206 runs axially from end 216 to end 217 and is exposed on inner side 214.
Developer unit 200K includes an input drive coupler 220 exposed on end 216 of housing 210
to mate with and receive rotational motion from a drive system in image forming device 20
when developer unit 200K is installed in image forming device 20. Drive coupler 220 is
operatively coupled to developer roll 206 through a drive train 221 on end 216 in order to
rotate developer roll 206 when drive coupler 220 rotates. Drive train 221 also transfers
rotational motion received by drive coupler 220, via developer roll 206, to toner adder roll
204 and to agitating members positioned within reservoir 202 that aid in moving toner
therein. In the example embodiment illustrated, a drive train 222 is operatively connected to
drive coupler 220 and positioned on end 217 of housing 210. Drive train 222 includes an
output gear 224 positioned to mate with a corresponding input gear on toner cartridge 100 in

order to transfer rotational motion to the components of toner cartridge 100.

[0042] Photoconductor unit 300K includes a housing 310 having a top 312, a bottom
313, an inner side 314 that faces developer unit 200K and an outer side 315 that faces away
from developer unit 200K. Top 312, bottom 313, inner side 314 and outer side 315 are
positioned between a first end 316 and a second end 317 of housing 310. PC drum 302 runs
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axially from end 316 to end 317 and is exposed on inner side 314. PC drum 302 includes an
input drive coupler 320 on one axial end of PC drum 302. Drive coupler 320 is exposed on
end 316 of housing 310 to mate with and receive rotational motion from a drive system in
image forming device 20 when photoconductor unit 300K is installed in image forming
device 20 in order to rotate PC drum 302. Charge roll 304 is biased against the outer surface
of PC drum 302 and may be driven by friction between the surfaces of charge roll 304 and
PC drum 302 or by a gear train connected to drive coupler 320. In the embodiment
illustrated, a charge roll cleaner roll 305 is in contact with the outer surface of charge roll 304
and removes toner remnants from the outer surface of charge roll 304. Charge roll cleaner
roll 305 may be driven by friction between the surfaces of charge roll cleaner roll 305 and

charge roll 304 or by a gear train connected to drive coupler 320.

[0043] Photoconductor unit 300K may also include a waste toner path that includes a
toner conveying member, such as an auger, therein that moves toner cleaned from PC drum
by the cleaner blade/roll to a waste toner compartment in image forming device 20. In the
example embodiment illustrated, the waste toner path includes a tube 322 that extends
outward in a cantilevered manner from end 317 of housing 310. Tube 322 includes a waste
toner outlet port 324 positioned to exit waste toner from the waste toner path into a
corresponding waste toner inlet in image forming device 20 when photoconductor unit 300K
is installed in image forming device 20. Waste toner outlet port 324 may include a shutter
325 that is movable between a closed position blocking waste toner outlet port 324 to prevent
toner from leaking from waste toner outlet port 324 when photoconductor unit 300K is
removed from image forming device 20 and an open position unblocking waste toner outlet
port 324 to permit toner to pass from the waste toner path in photoconductor unit 300K to the
waste toner compartment in image forming device 20 when photoconductor unit 300K is

installed in image forming device 20.

[0044] In the example embodiment illustrated, developer unit 200K and
photoconductor unit 300K are fixed to one another such that developer unit 200K and
photoconductor unit 300K are replaceable as a single unit. Developer unit 200K and
photoconductor unit 300K may be attached to each other by any suitable method. Further, in
other embodiments, developer unit 200K and photoconductor unit 300K are not fixed to each

other and are separately replaceable.
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[0045] With reference to Figures 4 and 6, in the embodiment illustrated, housing 310
of photoconductor unit 300K includes an electrical connector 330. In other embodiments,
electrical connector 330 is positioned on developer unit 200K. Electrical connector 330
includes processing circuitry for photoconductor unit 300K and/or developer unit 200K and
includes one or more electrical contacts 332 (Figs. 19-21) exposed within a pocket 334 on
outer side 315 of housing 310. Pocket 334 faces downward and is open at its bottom end in
order to permit a corresponding electrical connector of imaging basket 400 to enter pocket
334 and mate with electrical contacts 332. Housing 310 includes one or more guides 340 on
outer side 315 spaced below the entrance to pocket 334. In the example embodiment
illustrated, housing 310 includes a pair of guides 340 spaced from each other along the axial
dimension of PC drum 302. Guides 340 lead upward toward the entrance to pocket 334 but
are spaced in the longitudinal dimension of photoconductor unit 300K wider than the
entrance to pocket 334 such that one guide 340 is closer to first end 316 than pocket 334 is to
first end 316 and the other guide 340 is closer to second end 317 than pocket 334 is to second
end 317. Guides 340 include a tapered or ramped surface 342 that inclines inward toward

outer side 315 as it extends upward.

[0046] Figures 8-11 show a corresponding electrical connector 410 that mates with
electrical connector 330 when photoconductor unit 300K is installed in imaging basket 400 to
facilitate communication between a controller of image forming device 20 and the processing
circuitry of electrical connector 330. As shown in Figure 8, electrical connector 410 is
positioned on an inner side of frame 401 of imaging basket 400 adjacent to the positioning
slot 404 that holds photoconductor unit 300K and developer unit 200K (see also Figure 3).
Electrical connector 410 is movable toward and away from positioning slot 404, transverse to
the rotational axis of PC drum 302. As shown in Figure 9, electrical connector 410 is biased
by one or more biasing members, e.g., one or more compression springs 408, away from
frame 401 and toward positioning slot 404 (in the direction indicated by arrow 450 in Figure

9).

[0047] Figures 10 and 11 show a front side 412 and a rear side 414 of electrical
connector 410, respectively, in greater detail. Front side 412 faces into positioning slot 404
and rear side 414 is positioned opposite front side 412. Electrical connector 410 also includes
a first end 416 and a second end 417. One or more electrical contacts 418 are positioned on

front side 412 of electrical connector 410. Contacts 418 mate with corresponding electrical
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contacts 332 of electrical connector 330 when photoconductor unit 300K is installed in
imaging basket 400. Contacts 418 are in communication with a controller of image forming
device 20 permitting communication between the controller of image forming device 20 and
the processing circuitry of electrical connector 330. Electrical connector 410 includes a first
pair of guides 420 positioned at the ends 416, 417 of electrical connector 410 and a second
pair of guides 430 spaced inward toward each other from guides 420 but positioned on

opposite ends of electrical contacts 418.

[0048] As shown in Figure 10, the top portions of front surfaces 422 of guides 420
taper rearward (in a direction opposite the bias on electrical connector 410) away from
positioning slot 404 as they extend upward and the bottom portions of front surfaces 422 of
guides 420 taper rearward as they extend downward. Inner surfaces 423 of guides 420 at the
tops of guides 420 may taper inward toward each other as they extend downward. As shown
in Figure 11, the top portions of rear surfaces 432 of guides 430 taper forward (in the
direction of bias on electrical connector 410) toward positioning slot 404 as they extend
upward. Outer surfaces 433 of guides 430 at the tops of guides 430 may taper outward away

from each other as they extend downward.

[0049] In the example embodiment illustrated, imaging basket 400 also includes a
pair of vertical positioning guides or ribs 440 that protrude forward from frame 401 toward
positioning slot 404. Ribs 440 are positioned just past the ends 416, 417 of electrical

connector 410. Ribs 440 extend downward below electrical connector 410.

[0050] Figure 12 shows electrical connector 410 aligned with electrical connector 330
as photoconductor unit 300K is being installed in imaging basket 400 (which is outlined in
dashed lines in Figure 12 for clarity) but before photoconductor unit 300K reaches its final
position in imaging basket 400. As photoconductor unit 300K is lowered into positioning
slot 404 as indicated by the arrow 451 in Figure 12, guides 430 of electrical connector 410
and electrical contacts 418 enter pocket 334 where electrical contacts 418 mate with electrical
contacts 332 while guides 420 pass along the ends of electrical connector 330 outside of

pocket 334,

[0051] Figures 13-22 illustrate the mating of electrical connector 330 with electrical
connector 410 in greater detail according to one example embodiment. Figures 13 and 14

show photoconductor unit 300K as it is first lowered into positioning slot 404 of imaging
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basket 400. As photoconductor unit 300K lowers into positioning slot 404 and bottom 313 of
housing 310 reaches electrical connector 410, a portion 326 of housing 310 that protrudes
from outer side 315 of housing 310 and that forms an auger channel, which feeds toner to
tube 322 and waste toner outlet port 324, contacts front surfaces 422 of guides 420. As
photoconductor unit 300K continues to lower into positioning slot 404, the force from the
protruding auger channel portion 326 of housing 310 on the front surfaces 422 of guides 420
overcomes the bias on electrical connector 410 and pushes electrical connector 410 rearward
(in the direction indicated by arrow 452 in Figure 14), away from photoconductor unit 300K,
opposite the direction of bias on electrical connector 410 due to the taper of front surfaces

422 of guides 420.

[0052] With reference to Figures 15-17, as photoconductor unit 300K continues to
lower into positioning slot 404, the protruding auger channel portion 326 of housing 310
pushes electrical connector 410 rearward until the portions of front surfaces 422 of guides
420 contacting the protruding auger channel portion 326 of housing 310 are in line with
vertical positioning ribs 440 clearing electrical connector 410 from the downward insertion
path of photoconductor unit 300K. As shown in Figure 16, electrical contacts 418 of
electrical connector 410 are spaced below and/or rearward from front surfaces 422 of guides
420 so that housing 310 does not make contact with electrical contacts 418 as housing 310
moves past electrical connector 410 in order to protect electrical contacts 418 from damage.
As photoconductor unit 300K continues to advance downward, the protruding auger channel
portion 326 of housing 310 remains in contact with front surfaces 442 of vertical positioning
ribs 440, which aid in guiding the continued insertion of photoconductor unit 300K as shown

in Figure 17.

[0053] With reference to Figures 18 and 19, as photoconductor unit 300K continues
to lower into positioning slot 404, the protruding auger channel portion 326 of housing 310
passes below electrical connector 410 causing electrical connector 410 to move forward
toward housing 310 as a result of the bias on electrical connector 410 until front surfaces 422
of guides 420 begin to contact guides 340 that are positioned below electrical connector 330
and above the protruding auger channel portion 326 of housing 310. The engagement
between guides 340 and guides 420 aligns electrical connector 410 along the direction of bias
on electrical connector 410 with pocket 334 and ensures that electrical contacts 418 remain

spaced from housing 310 to avoid damaging electrical contacts 418. As shown in Figure 19,
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an inner surface 336 of pocket 334 that is spaced away from outer side 315 of housing 310
may include a tapered lead-in 337 to help funnel electrical connector 410 into pocket 334.
The taper of the top portions of rear surfaces 432 of guides 430 also aid in funneling

electrical connector 410 into pocket 334.

[0054] Figure 20 shows photoconductor unit 300K advanced further into positioning
slot 404 with the top portions of guides 430 entering pocket 334 and the top portions of
guides 420 passing along the ends of pocket 334, outside of pocket 334. The taper of inner
surfaces 423 of guides 420 and outer surfaces 433 of guides 430 aids in funneling electrical
connector 410 into pocket 334. The incline of ramped surface 342 of guides 340 and the
corresponding taper of the bottom portions of front surfaces 422 of guides 420 causes
electrical connector 410 to gradually move toward the electrical contacts 332 of electrical
connector 330, which are positioned on an inner surface 338 of pocket 334 that is positioned
against outer side 315 of housing 310, as photoconductor unit 300K advances downward. In
the embodiment illustrated, one or more guides 350 are positioned on inner surface 336 of
pocket 334, on the opposite side of pocket 334 relative to electrical contact(s) 332. Guide(s)
350 taper inward toward outer side 315 of housing 310 as they extend upward. In one
embodiment, a pair of guides 350 are positioned on inner surface 336 of pocket 334 (in the
positions indicated in Figures 4 and 6) and are aligned in the longitudinal dimension of
housing 310 with guides 430 allowing guides 350 to contact rear surfaces 432 of guides 430
when electrical connector 410 enters pocket 334 in order to further guide electrical contacts

418 toward electrical contacts 332.

[0055] Figure 21 shows photoconductor unit 300K advanced further into positioning
slot 404 with electrical connector 410 positioned further upward in pocket 334 and electrical
contacts 418 positioned further forward toward electrical contacts 332 as a result of the
movement of guides 420 against guides 340. As shown in Figure 21, in one embodiment, a
ground contact 418a of electrical contacts 418 extends further forward than the other
electrical contacts 418, which may provide power, data and clock lines, respectively, in order
to ensure that ground contact 418a makes contact with its corresponding electrical contact
332 first during insertion of photoconductor unit 300K into imaging basket 400 and breaks
from its corresponding electrical contact 332 last during removal of photoconductor unit

300K from imaging basket 400.
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[0056] Figure 22 shows photoconductor unit 300K fully installed in imaging basket
400 with electrical connector 330 fully mated with electrical connector 410. When electrical
connector 330 and electrical connector 410 are fully mated, guides 340 serve as a stop for
electrical connector 410 against the bias on electrical connector 410 and guides 350 inside of
pocket 334 serve as a stop for electrical connector 410 against the force on electrical contacts
418 from electrical contacts 332 in embodiments where electrical contacts 418 include
resiliently deflectable metal tongs that are deflected rearward by electrical contacts 332. The
engagement between guides 340 and 350 and electrical connector 410 stabilizes electrical

connector 410 within pocket 334.

[0057] This sequence is reversed when photoconductor unit 300K is removed from
imaging basket 400. As photoconductor unit 300K moves upward, the incline of guides 340
and the corresponding taper of the bottoms of front surfaces 422 of guides 420 force
electrical connector 410 rearward against the bias on electrical connector 410 so that
electrical contacts 418 do not drag or scrape along housing 310. The protruding auger
channel portion 326 of housing 310 contacts guides 420 as photoconductor unit 300K is
removed further from imaging basket 400 causing electrical connector 410 to move further
rearward clear of the removal path of the protruding auger channel portion 326 of housing
310. As the protruding auger channel portion 326 of housing 310 passes, the bias on
electrical connector 410 causes electrical connector 410 to return forward, toward positioning

slot 404.

[0058] As desired, photoconductor units 300M, 300Y, 300C may be removable from
imaging basket 400 and may have the same construction as photoconductor unit 300K, each
including a respective electrical connector 330 that mates with a corresponding electrical
connector 410 in imaging basket 400. Similarly, developer units 200M, 200Y, 200C may
have the same construction as developer unit 200K and may be fixed to or replaceable
separate from their corresponding photoconductor units 300M, 300Y, 300C. Further, in
another embodiment, imaging stations 50 do not include toner cartridges 100 and, instead,
developer units 200K, 200M, 200Y, 200C include in their respective reservoirs 202 the main

toner supply of each toner color.

[0059] While the example embodiment illustrated includes electrical connector 330

on photoconductor unit 300K, it will be appreciated that an electrical connector having the
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features of electrical connector 330 could be included on one or more of developer units 200
or toner cartridges 100. Further, some or all of the features of electrical connector 330 could
be shifted to electrical connector 410 or vice versa. For example, electrical connector 330
could be movable and include features such as those shown on electrical connector 410 and
electrical connector 410 could be fixed and include features such as those shown on electrical
connector 330. Further, although the example embodiment illustrated includes a downward
insertion and upward removal of photoconductor unit 300K, various other insertion and
removal paths may be used as desired, e.g., a forward, rearward or sideways insertion or a
rotating insertion, with the orientations of electrical connectors 330 and 410 modified to

reflect the modified insertion and removal directions.

[0060] The foregoing description illustrates various aspects of the present disclosure.
It is not intended to be exhaustive. Rather, it is chosen to illustrate the principles of the
present disclosure and its practical application to enable one of ordinary skill in the art to
utilize the present disclosure, including its various modifications that naturally follow. All
modifications and variations are contemplated within the scope of the present disclosure.
Relatively apparent modifications include combining one or more features of various

embodiments with features of other embodiments.
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CLAIMS

1. A replaceable unit for an electrophotographic image forming device, comprising:

a housing having a top, a bottom, a first side and a second side formed between a first
end and a second end of the housing;

a pocket formed on the first side of the housing, a bottom end of the pocket is open
for receiving an electrical connector during insertion of the replaceable unit along a
downward insertion direction into the image forming device;

an electrical contact positioned within the pocket, the electrical contact is electrically
connected to processing circuitry mounted on the housing;

an outer guide positioned on the first side of the housing, the outer guide is positioned
ahead of the pocket along the downward insertion direction, at least a portion of the
outer guide inclines inward toward the first side of the housing as the outer guide
extends upward; and

an inner guide positioned within the pocket on a first inner surface of the pocket, the
first inner surface of the pocket faces inward toward the first side of the housing, at
least a portion of the inner guide inclines inward toward the first side of the housing

as the inner guide extends upward.

2. The replaceable unit of claim 1, wherein the outer guide includes a pair of outer
guides positioned on the first side of the housing, the outer guides are positioned ahead of the
pocket along the downward insertion direction, the outer guides are spaced from each other
along a dimension from the first end of the housing to the second end of the housing, at least
a portion of each of the outer guides inclines inward toward the first side of the housing as

said outer guide extends upward.

3. The replaceable unit of claim 2, wherein one of the pair of outer guides is positioned
closer to the first end of the housing than the pocket is to the first end of the housing and the
other of the pair of outer guides is positioned closer to the second end of the housing than the

pocket is to the second end of the housing.

4. The replaceable unit of claim 1, wherein the electrical contact is positioned within the

pocket on a second inner surface of the pocket that is positioned against the first side of the
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housing, the first inner surface of the pocket is spaced opposite the second inner surface of

the pocket.

5. The replaceable unit of claim 1, wherein the inner guide includes a pair of inner
guides positioned within the pocket on the first inner surface of the pocket, the inner guides
are spaced from each other along a dimension from the first end of the housing to the second
end of the housing, at least a portion of each of the pair of inner guides inclines inward

toward the first side of the housing as said inner guide extends upward.

6. A replaceable unit for an electrophotographic image forming device, comprising:

a housing having a top, a bottom, a first side and a second side formed between a first
end and a second end of the housing;

a photoconductive drum mounted on the housing having a rotational axis that runs
from the first end to the second end;

a downward facing pocket formed on the first side of the housing, a bottom end of the
pocket is open for receiving an electrical connector when the replaceable unit is
installed in the image forming device;

an electrical contact positioned within the pocket on a first inner surface of the pocket
that is positioned against the first side of the housing, the electrical contact is
electrically connected to processing circuitry mounted on the housing;

a pair of outer guides positioned on the first side of the housing, the outer guides are
spaced below the bottom end of the pocket and are spaced from each other along an
axial dimension of the photoconductive drum, at least a portion of each of the outer
guides inclines inward toward the first side of the housing as said outer guide
extends upward; and

an inner guide positioned within the pocket on a second inner surface of the pocket,
the second inner surface of the pocket faces inward toward the first side of the
housing and is spaced opposite the first inner surface of the pocket, at least a portion
of the inner guide inclines inward toward the first side of the housing as the inner

guide extends upward.

7. The replaceable unit of claim 6, wherein one of the pair of outer guides is positioned

closer to the first end of the housing than the pocket is to the first end of the housing and the
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other of the pair of outer guides is positioned closer to the second end of the housing than the

pocket is to the second end of the housing.

8. The replaceable unit of claim 6, wherein the inner guide includes a pair of inner
guides positioned within the pocket on the second inner surface of the pocket, the inner
guides are spaced from each other along the axial dimension of the photoconductive drum, at
least a portion of each of the pair of inner guides inclines inward toward the first side of the

housing as said inner guide extends upward.

9. The replaceable unit of claim 6, further comprising a protruding portion of the
housing that protrudes from the first side of the housing below the outer guides, the
protruding portion of the housing houses a channel for moving toner cleaned from an outer

surface of the photoconductive drum.

10. A replaceable unit for an electrophotographic image forming device, comprising:

a housing having a top, a bottom, a first side and a second side formed between a first
end and a second end of the housing;

a photoconductive drum mounted on the housing having a rotational axis that runs
from the first end to the second end;

a downward facing pocket formed on the first side of the housing, a bottom end of the
pocket is open for receiving an electrical connector when the replaceable unit is
installed in the image forming device;

an electrical contact positioned within the pocket, the electrical contact is electrically
connected to processing circuitry mounted on the housing;

an outer guide positioned on the first side of the housing, the outer guide is spaced
below the bottom end of the pocket, at least a portion of the outer guide inclines
inward toward the first side of the housing as the outer guide extends upward; and

a protruding portion of the housing that protrudes from the first side of the housing
below the outer guide, the protruding portion of the housing houses a channel for

moving toner cleaned from an outer surface of the photoconductive drum.

11. The replaceable unit of claim 10, wherein the outer guide includes a pair of outer
guides positioned on the first side of the housing, the outer guides are spaced below the

bottom end of the pocket and are spaced from each other along an axial dimension of the



WO 2017/127326 PCT/US2017/013639
21

photoconductive drum, at least a portion of each of the outer guides inclines inward toward

the first side of the housing as said outer guide extends upward.

12. The replaceable unit of claim 11, wherein one of the pair of outer guides is positioned
closer to the first end of the housing than the pocket is to the first end of the housing and the
other of the pair of outer guides is positioned closer to the second end of the housing than the

pocket is to the second end of the housing.

13.  The replaceable unit of claim 10, wherein the electrical contact is positioned within
the pocket on an inner surface of the pocket that is positioned against the first side of the

housing.

14. The replaceable unit of claim 10, further comprising an inner guide positioned within
the pocket on an inner surface of the pocket, the inner surface of the pocket faces inward
toward the first side of the housing, at least a portion of the inner guide inclines inward

toward the first side of the housing as the inner guide extends upward.

15.  The replaceable unit of claim 14, wherein the inner guide includes a pair of inner
guides positioned within the pocket on the inner surface of the pocket, the inner guides are
spaced from each other along an axial dimension of the photoconductive drum, at least a
portion of each of the pair of inner guides inclines inward toward the first side of the housing

as said inner guide extends upward.
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