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POSITIONAL CONTROL FEATURES OF A REPLACEABLE UNIT FOR AN
ELECTROPHOTOGRAPHIC IMAGE FORMING DEVICE

BACKGROUND
166011 L. Field of the Disclosure
16602} The present disclosure relates generally to fmage forming devices and more particularly

to positional control features of a replaceable vnit for an electrophotographic image forming device.

16603] 2. Description of the Related Art
16664] In order to redace the premature replacement of components traditionally housed within a
toner cartridge for an image forming device, toner cartridge manufactorers have begun to separate

components having a longer life from those having a shorter life into scparate rcpiaceablc units.
Relatively longer life components are positioned in one replaceable unit (an toaging voif). The image
forming device’s toner supply, which is consumed relatively quickly in comparison with the components
housed in the imaging unit, is provided in a reservoir in a separate replaccable unit in the form of a toner
cariridge that feeds toner to the imaging unit. in this configoration, the number of components housed in

the toner cartridge is reduced in comparison with fraditional toner cartridges

[6085] It is important that the toner cartridge is precisely aligned within the tsage forming
device. I the toner cartridge is misaligned, the exit port on the toner cartridge may not seal against the
port that receives toner from the toner cartridge potentially causing severe toner leakage which may result
in mechanical and print quality defocts. Further, if the toner cartridge is misaligned, a drive gear on the
toner cartridge may not achieve proper gear mesh with a corresponding drive gear in the tnage forming
device potentially resulting in gear cogging. The toner cartridge must also be rigidly held in place after it
1s installed in the image forming device in order to prevent the positional alignment of the toner cartridge
from being disturbed during operation. The requirement for tight positional conirol must be balanced
with the need to permit a user o easily load and unload the torer cartridge futo and out of the image
forming device. Accordingly, it will be appreciated that precise alignment of the cartridge and relatively
simple insertion and removal of the cartridge into and out of the image forning device is desired.
SUMMARY

16606} A replaceable unit for an electrophotographic image forming device according to one
example embodiment inclodes an clongated body extending along a lengthwise dimension between a
froni and a rear of the body. The body further includes a first side, a second side, 2 top and a bottom. The

body has a reservoir for holding toner. A drive clement on the rear of the body is unobstructed 1o receive
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rotational power when the replaceable unit is installed in the tmage forming device. An electrical contact
on the rear of the body is unobstructed to contact a corresponding electrical contact when the replaceable
unit is installed in the image forming device. The body mcludes an extension downward from the bottom
of the body near the rear of the body. The extension has a downward chute formed therein in fluid
communication with the rescrveoir. A rear face of the extension is unobstructed to receive a bias force in a
forward direction toward the front of the body along the lengthwise dimension. An outlet port on the
bottom of the extension is in fluid communication with the chute for transferring toner out of the
reservoir. A latch cateh onthe first side of the body is positioned to receive a corresponding latch when
the replaceable unit is installed in the image forming device 1o restrain the body from moving in the

forward direction along the lengthwise dimension.

{8667} A replaceable unit for an clectrophotographic image forming device according to another
example embodiment inchudes an elongated body extending along a lengthwise dimension between a
front and a rear of the body. The body further fncludes a first side, 2 secondd side, a top and a bottom. The
body has a reservoir for bolding toner.  An outlet port is positioned on the bottom of the body near the
vear of the body for transferring toner out of the reservoir. A positioning bump is positioned on the
bottom of the body at a rearmost position on the bottom of the body, The outlet port s spaced farther
from the rear of the body than the positioning bump and toward onc of the first side and the secound side
from the positioning bump.

BRIEF DESCRIPTION OF THE DRAWINGS

18608} The accompanying drawings incorporated in and forming a part of the specification,
illustrate several aspects of the present disclosuare, and together with the description serve to explain the

principles of the present disclosure.

[66369] Figure 1 is 8 block diagram depiction of an imaging system according {0 one example
cmbodiment.

16619] Figure 2 15 a schematic diagram of an image forming device according 10 a first example
embodiment.

16011} Figure 3 is a schematic diagram of an image forming device according to a second

example embodiment.

[6812] Figure 4 is a perspective view of four toner cartridges positioned in four corresponding

trays according to one example embodiment.
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{6613] Figure 5 is a perspective view of one of the trays shown in Figure 4 with the
corresponding toner cartridge removed.

10¢14] Figure 6A is a perspective view of a toner chute having a shutter in an open position
unblocking an inlet port for receiving toner from a corresponding toner cartridge according to one

example embodiment.

{8015} Figure 6B is a perspective view of the toner chute shown in Figure 6A showing the

shutter in a closed position blocking the inlet port.

{861 6] Figure 7 is front perspective view of one of the toner cartridges shown in Figure 4.
{8617} Figure § is a rear perspective view of the toner cartridge shown in Figore 7.

{861 8] Figure 9 is a bottom perspective view of the toner cartridge shown in Figures 7 and 8.
16619} Figure 10A is a rear perspective view of the toner cartridge shown in Figore 7 showing a

shutter in a closed posttion blocking an outlet port of the toner cartridge according to one cxample

embodiment.
G020 Figure 108 is a first rear perspective view of the toner cartridge shown in Figure 7
g POrSY g g

showing the shutter v an open positton unblocking the outlet port of the toner cartridge.

{6621} Figure 11 13 a second rear perspective view of the toner cartridge shown in Figure 7
showing the shutter in an open position vnblocking the outlet port of the tover cartridge.

18G22] Figure 12 is a front elevation view of the toner cartridge with an end cap removed and
installed in the tray according to one example embodiment.

[6623] Figure 13 is a side cutaway view of the toner cartridge vestrained in the tray by a latch
according to one example embodiment.

18624} Figure 14 is a bottom perspective view of the inside of a channel of the tray showing a
pivot point of the latch of Figure 13 according to one example embodiment.

{8025} Figure 15 is a front perspective view of the tray holding the tover cartridge with an end
cap removed showing a distal end of the latch exposed to receive an actuation force according to one
example embodiment.

[6626] Figure 16 is an cxploded view of the toner cartridge showing a latch release mechanism

according to a first example embodiment.
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{8627} Figore 17 is a front perspective view of a latch actuator coopled with an end eap of the

toner cartridge according o one example embodiment.

106G28] Figure 1% is a rear perspective view of the laich actuator shown in Figure 17 coupled with

the end cap.

16629] Figure 19 is a perspective view of the toner cartridge as it is first inserted into the tray

according to one exanple embodiment.

[6634] Figure 20 is a perspective view of the toner cartridge as it advances further into the tray

according to one example embodiment.

16631} Figure 21 is a perspective view of the toner cartridge advanced further into the tray

nearing the end of the tray according to one example embodiment.

[6632] Figure 22 is a perspective view of the ioner cartridge advanced further into the tray with a
positioning bump positioned on a top surface of the tray according to one example embodiment.

[86433] Figure 23 is a perspective view of the toner cartridge advanced further into the tray after

the positioning bumyp has passed and fallen off the top surface of the tray according to one exanple

embodiment.

18834] Figure 24 is a perspective view of the toner cartridge engaging the toner chote according
to one example embodiment.

[6635] Figure 25 is a perspective view of the toner cartridge fully advanced and seated in its
final operating position in the tray with the outlet port of the toner cartridge mated with the inlet port of
the tover chute according to one example cmbodiment.

[8836] Figure 26 is a perspective view of the toner cartridge fully advanced and scated in its
final operating position in the tray according fo one example embodiment.

18637} Figure 27 is a perspective view of the toner cartridge when a release handle s pressed to
release the toner cartridge from the tray according to one example embodiment.

{6G38] Figure 28 is a perspective view of the toner cartridge advancing out of the tray according
ic onc example embodiment.

16639] Figure 29 is an exploded view of the toner cartridge showing a latch release mechanism

according to a second examplic embodiment.
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{8340} Figure 30 is a rear perspective view of the toner cartridge having the latch release

mechanism shown in Figure 29,

18041] Figure 31 is a cross-sectional view of the latch release mechanism shown in Figure 29 in

g home position.

16042] Figure 32 is a cross-sectional view of the laich release mechanism shown in Figure 29 in

a releasing position.

{68343} Figure 33 is a front elevation view of the toner cartridge having a latch release
mechanism according to a third example embodiment.

18844} Figure 34 is a rear elevation view of the toner cartridge having the latch release

mechanism shown in Figure 33.
DETAILED DESCRIPTION

[8045] In the following description, refercnce is made o the accompanying drawings where ke
nomerals represent like cloments. The embodiments are described in sufficient detail to cnable those
skilled n the art to practice the present disclosure. 1t is to be understood that other embodiments may be
utilized and that process, clectrical, and mechanical changes, ete., may be made without departing from
the scope of the present disclosure. Examples merely typify possible variations. Portions and featores of
some cmbodimenis may be included in or substituted for those of others. The following description,
therefore, is not to be taken in a Huuting scuse and the scope of the present disclosure s defined only by

the appended claims and their equivalents.

16846} Referring now to the drawings and more particularly to Figure 1, there 15 shown a block
diagram depiction of an imaging system 20 according to one example embodiment. Imaging system 20
includes an image forming device 100 and a competer 30, Image forming device 100 communicates with

29

compuier 30 via a communications link 40. As used herein, the term “communications link™ generally
refers to any structure that facilitates electronic communnication between multiple components and may

operate using wired or wireless technology and may inchuide commumications over the Internet.

16647} In the example embodiment shown i Figure 1, image formung device 10 is a
multifunction machine (sometimes referred to as an all-in-one {AIO) device) that includes a controlier
102, a print engine 110, a laser scan unit (LSU) 112, ove or more toner bottles or cartridges 200, one or
more imaging units 300, a fuser 120, a user interface 104, a media feed system 130 and media input tray
140 and a scanner system 150, Image forming device 100 may comnmmicate with computer 30 via a

standard communication protocol, such as, for example, universal serial bus (USB), Ethernet or IEEE
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302.xx. Tmage fornung device 100 may be, for example, an electrophotographic printer/copier meluding

an integrated scanner system 150 or a standalone electrophotographic printer,

[60485] Controller 102 includes a processor unit and associsied memory 103 and may be formed
as one or more Application Speeific Integrated Circutis (ASICs). Memory 103 may be any volatile or
nou-velatile memory or combination thereof such as, for exarople, random access memory (RAM), read
only memory (ROM), flash memory and/or non-volatile RAM (NVRAM). Alternatively, memory 103
may be in the form of a separate clectronic memory (e.g., RAM, ROM, and/or NVRAM]), a hard drive, a

CD or DVD drive, or any memory device convenient for use with coniroller 102, Controller 102 may be,

for exanple, a combined printer and scanner controlier.

{8049] In the example cmbodiment illustrated, controller 102 communicates with print cngive
110 via a comaomications link 160, Controller 102 commumicates with imaging vmat(s) 300 and

processing eircoitry 301 on each imaging unit 300 via comnumications link(s) 161, Controller 102

&

commumicates with toner cartridge(s) 200 and processing circeitry 201 on each toner cartridge 200 via
commumications link(s) 162, Controller 102 communicates with fuser 120 and processing circuitry 121
thercon via a commupications nk 163. Controller 102 communicates with media feed system 130 via a
communications tink 164, Controller 102 commumicates with scanner system 150 via a communications
tink 163, User interface 104 is communicatively coupled to controller 107 via a communications link
166. Processing circutiry 121, 201, 301 may inchude 3 processor and associated memory such as RAM,
ROM, and/or NVRAM and may provide authentication functions, safoty and operational interlocks,
operating parameters and usage information related to fuser 120, toner cartridge(s) 200 and imaging onits
304, respectively. Controller 102 processes print and scan data and operates print engine 110 doring

printing and scanuer system 150 doring scanning.

16656] Coraputer 30, which is optional, may be, for example, a personal compuier, including
memory 32, such as RAM, ROM, and/or NVRAM, an jnput device 34, such as a keyboard and/or a
mouse, and a display monttor 36, Computer 30 also includes a processor, nput/output (1/0) imterfaces,
and may include at least one mass data storage device, such as a hard drive, a CD-ROM and/or 2a DVD
unit (not shown). Computer 30 may also be a device capable of communicating with image forming
device 100 other than 2 personal computer such as, for example, a tablet computer, a smartphone, or other

electromic device.

16051} In the example embodiment llustrated, computer 30 mcludes in its memory a software
program including program instructions that function as an imaging driver 3§, e.g., printer/scanner driver
software, for image forming device 100, Imaging driver 38 is in communication with controller 102 of

mage forming device 100 via communications lnk 40, Iroaging driver 38 facilitaies communication

ko
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between image fornung device 100 and computer 30, One aspect of imaging driver 38 may be, for
example, t0 provide formatted print data to image forming device 100, and more particularly to print
engine 110, to print an tmage. Another aspect of imaging driver 3% may be, for example, to facilitate the

collection of scanned data from scanner system 150,

16652] In some circumstances, it may be desirable to operate troage forming device 100 in a
standalone mode. Tn the standalone mode, image forming device 100 is capable of fimctioning without
computer 30 Accordingly, all or a portion of imaging driver 38, or a similar driver, may be located in

controller 102 of image forming device 100 so as to accommodate printing and/or scanning functionality

when operating in the standalone mode.

18653} Figure 2 illusirates a schematic view of the interior of an example image foroing device
100, For purposes of clarity, the components of only one of the imaging units 300 are labeled in Figure 2.
Image forming device 100 includes a housing 170 having a top 171, bottom 172, front 173 and rear 174.
Housing 170 includes one or more media input trays 140 positioned therein, Trays 140 arc sized to
countain a stack of moedia sheets. As used herein, the term media 1s meant to cocompass not ondy paper but
also fabels, envelopes, fabrics, photographic paper or any other desived substrate. Trays 140 are
preferably removable for refilling. User interface 104 i3 shown positioned on housing 170. Using aser
interface 1{4, a user is able {o 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, monechrome
mode), view the number of pages printed, etc. A media path 180 extends through tmage forming device
1{4) for moving the media sheets through the image transfer process. Media path 180 inchudes a simplex
path 181 and may include a daplex path 182. A media sheet is introduced into simplex path 181 from
tray 140 by a pick mechandsm 132, In the example embodiment shown, pick mechanism 132 includes a
rofl 134 positioned at the end of a pivotable arm 136, Roll 134 rotates to move the media sheet from tray
140 and into media path 130, The media sheet is then moved along media path 180 by various transport
rollers. Media sheets may also be introdoced into media path 180 by a manual feed 138 having one or
more rolls 139,

[0454] In the example embodiment shown, image forming device 100 inchudes four toner
cartridges 200 removably mounted in bousing 170 i 2 mating relationship with four corresponding
imaging units 300 also removably mounted in housing 170, Each toner cartridge 200 includes a reservoir
202 for holding toner and an outlet port in communication with an inlet port of its corresponding imaging
unrit 330 for transterring toner from reserveir 202 fo inmaging unit 300, Touner is transferred periodically
from & respective toner cartridge 200 to its corresponding imaging unit 300 in order to replenish the

imaging unit 300, In the example embodiment ilustrated, each toner cartridge 200 is substantially the
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same except for the color of toner contained therein. In one embodiment, the four toner cartridges 200
include yellow, cyan, magenta and black toner. Fach imaging unit 300 inchudes 3 toner reservoir 302 and
a toner adder roll 304 that moves toner from reservoir 302 to a developer roll 306, Each imaging unit 300
also jncludes a charging roll 308 and a photoconductive (PC) drum 310, PC drums 310 arc mounied
substantially parallel to cach other when the tmaging units 300 are installed n tmage forming device 100.
In the example embodiment Hlustrated, each tmaging unit 300 is substantially the same except for the

color of toner contained therein.

16855] Each charging roll 308 forms a nip with the corresponding PC drum 310, During a print
operation, charging rolt 308 charges the surface of PC dram 310 1o a specified voltage such as, for
example, 1000 volts. A laser beam from L8U 112 is then directed to the surface of PC dram 310 and
selectively discharges those arcas it contacts to form a latent image. In one embodiment, arcas on PC
drum 310 illuminated by the laser beam are discharged to approximately -300 volts, Developer roll 306,
which forms a nip with the corresponding PC drum 310, then transfers toner to PC drum 310 to forma
toner image on PC drum 310, A yoetering deviee such as a doctor blade assembly can be used 1o meter
toner onto developer roll 306 and apply a desired charge on the toner prior to its transfer to PC drum 310
The toner is attracted to the areas of the surface of PC drum 310 discharged by the laser beam from LSU

112

16056} An mtermediate transfor mechanism (ITM) 196 s disposed adjacont to the PC drums
310, In this esobodiment, ITM 190 is formed as an endless belt trained about a drive roll 192, a tension
roll 194 and a back-up roll 196, During image forming operations, ITM 190 moves past PC drums 31 in
a clockwise divection as viewed in Figure 2. One or more of PC droms 310 apply toner tmages in their
respective colors to ITM 190 at a first transfer nip 197, In one embodiment, a positive voltage ficld
attracts the toner image froma PC drums 310 to the surface of the moving FTM 190, {TM 190 rotates and
coliccts the one or more toner images from PC drams 310 and then conveys the toner images o a media
sheet at a second transfer nip 198 formed between a transfer roll 199 and ITM 196, which is supported by

baclk-up roll 196.

{0657} A media sheet advancing through simplex path 181 receives the toner image from ITM
190 as 1t moves through the second transfer nip 198, The media sheet with the toner image is then moved
along the media path 180 and into fuser 120, Fuser 120 includes fusing rolls or belts 122 that form a nip
124 to adhere the toner image to the media sheet. The fused media sheot then passes through exit rolls
126 located downsiream from foser 120, Exit rolls 126 may be rotated in either forward or reverse

directions. v a forward direction, exit volls 126 move the media sheet from siraplex path 181 to an output
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arca 128 on top 171 of image forming device 100. In a reverse direction, exit rolls 126 move the media

sheet into duplex path 182 for image formation on a second side of the media sheet.

[B058] Figure 3 illesirates an example embodiment of an image forming device 1007 that utifizes
what is commonly reforred to as 8 dual component developer sysiem. In this cmbodiment, image forming
evice 1007 includes four toner cartridges 200 removably mounded in housing 170 and mated with four

s

corresponding imaging units 300°. Toner is periodically transferred from reservoirs 202 of each toner
cartridge 200 to corresponding reservoirs 3027 of imaging units 300°. The toner in reservotrs 3027 15
mixed with maguocetic carrier beads. The magnetic 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 magnetic carrier
beads are mixed in reservoir 302°. In this embodiment, cach imaging unit 3007 includes a magnetic roll
306° that atiracts the magnetic carrier beads having toner thereon to magnetic roll 3067 through the use of
magunetic ficlds and transporis the toner (o the cormresponding photoconductive drum 318, Electrostatic
forces from the latent image on the photoconductive drum 3107 strip the toner fron: the maguoetic carrier

beads to provide a toved image on the surface of the photoconductive dram 310°. The toned finage is

then transferred to ITM 190 at first transfer nip 197 as discussed above.

{86359] While the example image forming devices 100 and 1007 shown in Figires 2 and 3
ilhustrate four toner cartridges 200 and four corresponding imaging uaits 300, 3007, it will be appreciated
that a moenocelor image forming device 100 or 1007 may inclode a single toner cartridge 200 and
corresponding imaging unit 300 or 300” as compared to a color image forming device 100 or 1007 that
may inchude muthtiple toner cartridges 200 and imaging untis 300, 3047, Further, although tmaging
forming devices 100 and 1007 wtilize ITM 190 to transfer toner to the media, toner may be applied
directly to the media by the one or more photoconductive drurs 3106, 319 s is koown in the art. In
addition, toner may be transferred directly from cach toner cartridge 200 fo its corresponding imaging unit
300 or 3007 or the toner may pass through an intermediate component such as a chute, duct or hopper that

connects the toner cartridge 200 with its corresponding imaging unit 300 or 300°.

18666 With reference to Figure 4, four toner cartridges 200 are shown positioned in four
corresponding trays 400 in image forming deviee 100, 1007 according to one example ombodiment. In
the example erubodiment shown, trays 400 are formed from a umitary element; however, trays 400 may be
formed from separate elements mounted together as desired. Trays 400 are mounted in a stationary
position within housing 170 of fmage forming device 100, 1007, In the example embodiment shown, the
vertical positions of trays 400 and toner cartridges 200 vary: however, the positioning of the toner

cartridges 200 relative to cach other is a matter of design choice. Bach toner cartridge 200 is
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independently insertable into and removable from its corresponding tray 400 in order to permit a user to

individually remove and replace cach toner cartridge 200 when it runs out of usable tone

18061} Figure § shows a portion of one of the trays 400 with the corresponding toner cartridge
200 removed. Tray 400 includes a cartridge storage area 402 that is sized and shaped to hold the
correspounding toner cartridge 200, Cartridge storage arca 402 is defined by a top surface 404 that
generally conforms to the shape of the exterior of the lower portion of toner cartridge 200 including the
bottom and sides of toner cartridge 200. Cartridge storage area 402 extends along a lengthwise dimension
406 and is open at a front end 408 to permit the insertion and removal of the corresponding cartridge 200
ino and out of cartridge storage area 402, Front end 408 is accessible to a user upon opening one of More
access doors or panels on housing 170 of image forming device 100, 100°. A rear end 410 of cartridge
storage arca 402 inchides a drive cloment 412, sach as a gear or other form of drive coupler, positioned to
engage 3 corresponding drive clement on toner cariridge 200 in order to provide rotational power to
rotating conponends of toner cartridge 200 such as toner agitators in reservoir 202, Rear end 410 also
includes one or more electrical contacts 414 that mate with corresponding electrical contacts of toner
cartridge 200 in order to facilitate comnmmications link 162 between processing cireuitry 201 on toner

cartridge 200 and controlier 102 of image forming device 100, 1607,

(60362} A toner inlet port 416 1s positioned near rear end 410 of cartridge storage area 402, Inlet
port 416 is positioned fo receive toner from a corresponding outlet port of tover cartridge 200, Indet port
416 may be a component of imaging unit 300, 300" or an intermediate component such as a chute, duct or
hopper that permits toner flow from toner cartridge 200 to its corresponding imaging unit 306, 3607
Figures 6A and 6B show indet port 416 according to one example embodiment. In this embodiment, toner
inet port 416 is formed in a toner chute 460 baving a duct therethrough that provides a path for toner
exiting an outlet port of toner cartridge 200 to the toner reservoir 302, 3027 of its corresponding imaging
unit 300, 300°. A shutter 462 s positioned on toner chute 460 above inlet port 416 and is shidably
movable between an open position shown in Figore 6A and a closed position shown in Figure 6B. Inthe
open position, shutter 462 permits toner to flow indo inlet port 416, In the closed position, shutter 462
blocks inlet port 416 to provent toner from leaking out of julet port 416 when foner cartridge 200 is absent
from tray 400. Shutter 462 1s biased toward the closed position blocking inlet port 416 such as, for
example, by one or more extension springs 464, In the example embodiment iHustrated, shutter 462
slides toward front end 408 when shutier 462 moves from the open position to the closed position and
away from front end 408 when shutier 462 moves from the closed position to the open position. A scal
4606 may be positioned on a top portion of toner chute 460 near inlet port 416 to capture any toner leake

between the outlet port of toner cartridge 200 and inlet port 416 and to provide a sealing force between

10
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toner cartridge 200 and toner chute 460, In the embodiment ithustrated, scal 466 surrounds inlet port 416
and inchudes an opening 468 aligned with inlet port 416 to allow toner to enter inlet port 416, Seal 466
may be composed of foan material such as PORON® from Rogers Corporation, Rogers, Connecticut,

USA.

{8663} In the example embodiment ilfustrated, toner chute 460 inchudes a forward facing
generally C-shaped channel 470 on the top portion of toner chute 460 that retains shuiter 462 and guides
the sliding motion of shutter 462, Chanuncl 470 also aids in positioning toner cartridge 200 when toner
cartridge 200 is installed in tray 400 as discussed in greater detail below, Channel 470 is formed by a top
surface 472 of toner chute 460, opposed generally vertical walls 474a and 474b and ledges 476a and 476b
that extend in a gencrally horizontal divection from walls 474a and 474b, respectively. Walls 4744 and
474b extend upward from top surface 472 of toner chute 460 on opposite sides of toner chute 460.

Ledges 4762 and 476b extend inward toward cach other from top portions of walls 4743 and 474b. In
particular, ledge 476a extends from a top portion of wall 474a toward wall 474b and ledge 476b extends
from a top portion of wall 474b toward wall 474a. In one embodiment, top surface 472, walls 474a and
474b and/or fedges 476a and 476b have tapered surfaces leading into channel 470 to facilitate the entry of

toner cartridge 200,

[B064] With reference back to Figure §, tray 400 includes additional alignment features that
position toner cartridge 200 relative to drive element 412, electrical contacts 414 and inlet port 416, Tray
400 includes a pair of loading rails 418, 420 (Figure 12) ronning along lengthwise dimension 406 of
cartridge storage arca 402 between front end 408 and rear end 410, Loading rails 418, 420 are positioned
at opposite sides of cartridge storage area 402 t0 engage opposite sides of the toner cartridge 200 installed
therein. Each loading rail 418, 420 includes a top rail surface 4193, 4213 (Figure 12) on which s
positioning tib of toner cartridge 200 may rest. Fach loading rail 418, 420 also includes an owter side
restraint 419b, 421b (Figure 12) that hmits the side-to-side motion of tover cartridge 200 in carridge
storage area 402, One or more hold-down features 422 are spaced above each loading rail 418, 420. For
example, in the embodiment illustrated, cach loading rail 418, 420 includes a pair of hold-down features
422, a first hold-down feature 422 proximate to front end 408 and a sccond hold-down feature 422
proximate to rear end 410, Each hold-down feature 422 includes a bottorn contact surface 423 positioned
10 serve as an upper restraint to prevent toner cartridge 200 from rising oot of cariridge storage area 402,
Each loading rail 418, 420 is open at front end 408 in order to permit toner cartridge 200 to be inserted
and removed at front end 408, A stop 424 is positioned at rear end 410 of cach loading rail 418, 420 10
prevent over-insertion of toner cartridge 200 into tray 400, In the example embodiment illustrated, each

stop 424 inchides a generally vertical wall extending upward at rear ends 410 of loading rails 418, 420,

11
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{8865] Tray 400 may also inchude a keyving structure 426 that prevents the wrong toner cartridge
200 from being inserted into tray 400. For example, where each toner cartridge 200 provides a different
color toner, such as where toner cartridges 200 having black, cyan, yellow and magenta toners are used,
keying structure 426 prevents each toner cartridge 200 from being inserted into the tray 400
corresponding with any other color. For example, keying structure 426 may prevent a toner cartridge 200
containing black, yellow or magenta colored toner from being positioned in the tray 400 for a cyan toner
cartridge 200. In the example embodiment illustrated, keying structure 426 includes an indentation or slot
428 along lengthwise dimension 406 in top surface 404 at front end 408 of tray 400 positioned to receive
a corresponding keying structure on toner cartridge 200. The location of slot 428 varies for each tray 400
in order to prevent a toner cartridge 200 from being inserted into a tray 400 unless its keying structure

matches the keying structure 426 of the tray 400.

18866] Tray 400 also inchudes a latch 430 that retains toner cartridge 200 in its final operating
position in fray 400 as discussed 1o greater detail below, Latch 430 is positioned in @ channel 432 that
runs along lengthwise dimension 406 from front end 408 toward rear end 410 beneath loading rail 418.
Latch 430 inciudes an engagement feature such as a fin 434 that is spaced inward from front end 408 and
projects upward through top rail surface 41%a in position to contact toner cartridge 200 when toner
cartridge 200 is installed in tray 400. Latch 430 also includes an engagement feature such as an arm 436

at a distal ond 438 of latch 430 that is exposed at front end 408 of tray 400.

{6867} Figures 7-9 show toner cartridge 200 according to one example embodiment. Toner
cartridge 200 includes an elongated body 203 that includes walls forming toner reservoir 202 (Figures 2
and 33 In the example embodiment illestrated, body 203 includes a generally eylindrical wall 204 that
extonids along a lengthwise dimension 205 and a pair of end walls 206, 207 defining a front end 208 and a
rear end 210, respectively, of toner cartridge 200, Wall 204 includes a top 2044, bottom 204b and sides
204¢, 2044, In the embodiment iflustrated, end caps 212, 213 are mounted on end walls 206, 207,
respectively, such as by suitable fasteners (e.g., screws, rivets, gtc.) or by a snap-fit engagement. An
outlet port 214 is positioned on bottoma 204b of body 203 near end wall 207, Toner is periodically
delivered from reservoir 202 through outlet port 214 to infet port 416 1o refill reservoir 302, 302° of

imaging unit 300, 3007 as toner 1s consumed by the printing process.

[6668] Toner cartridge 200 includes one or more agitators {e.g., paddles, augers, ete.) to stir and
move toner within reservoir 202 toward outlet port 214, In the example embodiment ilhistrated, a drive
¢lement 216, such as a gear or other form of drive coupler, is positioned on an outer surface of end wall
207, Drive clement 216 is positioned to engage corresponding drive element 412 when toner cartridge

200 is installed in tray 400 in order to receive rotational power to drive the agitator(s) in reservoir 202,
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The agitator(s) within reservoir 202 yoay be connected directly or by one or more intermediate gears to

drive element 216,

{6869} With reference to Figures 8 and 9, in one embodiment, body 203 inclodes a toner exit
section 28( formed on botiom 204b of wall 204 near side 2044 and end wall 207, Outlet port 214 is
positioned on the bottom of toner exit section 280 near end wall 207, Toner exit section 280 includes a
chamnel (not shown) that forms a path for toner to exit reservoir 202 through outlet port 214, In one
embodiment, a rotatable avger (not shown) is positioned in the channel of toner exit section 280 to move
toner to outlet port 214, In the example embodiment itfusirated, toner exit section 280 does not extend the
entire length of toner bottle 200; tustead, toner exit section 280 extends fess than one third of the way
from end wall 207 1o end wall 206, For exarople, as shown in Figures & and 9, toner exit section 230

extends further outward from the intersection between bottom 204b and side 204d near end wall 207 in

comparison with the transition from side 204d to bottom 204b proximate end wall 206,

18G76] Figures 10A, 10B and 11 show the arca of toner cartridge 200 near outlet port 214 in
greater detail according to one example embodiment. In one embodiment, an inverted T-shaped
extension 282 s formed at the bottom of a portion of toner exit section 280 near end wall 207, A

discussed in greater detail below, extension 282 is received by channel 470 of toner clnite 460 when toner
cartridge 200 is inserted into tray 400. The engagement between extension 282 and channel 470 aligns
outlet port 214 vertically with inlot port 416, A chute 283 for toner to drop from the channel in toner exit
seetion 280 to outlet port 214 extends downward from toner exit seetion 280 and forms the base of the
inverted T-shaped extension 282, A pair of ledges 284, 285 extend away from each other toward opposite
sides of body 203 and form the rest of the inverted T-shaped extension 282, L dg 284, 285 run in
fengthwise dimension 205 along the length of exiension 282, A pocket 286, 287 is formed above cach
fedge 284, 285 between a top surface 284a, 285a of the ledge 284, 285 and a bottom surface 288 of toner
exit section 280, Ledges 284, 285 also have bottom surfaces 284b, 285b and outer side surfaces 284c¢,
28S5¢. Each ledge 284, 285 may have a tapered lead-in sorface at s rear end to facilitate entry of

extension 242 into channel 470 as discussed in greater dotail below.

{0671} In one embodiment, a shutter 21¥ is positioned on bottom 204b of body 203 and is
slidably movable between a closed position showu io Figure 10A and au open position shown in Figire
108, Inthe open position, shutter 218 permits toner to tlow from outlet port 214 of toner cartridge 200,
In the closed position, shutter 218 blocks gutlet port 214 to prevent toner from cscaping toner cartridge
200. In the embodiment lustrated, shutter 21¥ is positioned on extension 282, In this embodiment,
shutter 218 inchades a base 218a that forms the blocking portion of shutter 218 and flanges 218b, 2

that extend upward from base 218a on opposite sides of base 218a. Each flange 218b, 218¢ wraps over
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the top of a respective ledge 284, 285 1o retain shutter 218 on extension 282, When shutter 218 shides
between the open and closed positions, flanges 218b, 218¢ slide across top surfaces 284a, 285a and outer
side surfaces 284c, 285¢ of ledges 284, 285, Shutter 218 may be biased toward the closed position
hlocking outlet port 214, For example, one or more exiension springs 222 may bias shutter 218 toward
the closed position as shown. In the example embodiment tllastrated, shutter 218 slides toward front end
208 when shutter 218 moves from the closed posttion to the open position and toward rear end 210 when

shutter 218 moves from the open position to the closed position.

16872} Shutter 218 includes an actuation tab 220 extending from shutter 218 in a direction
zenerally orthogonal to lengthwise dimension 205, Actuation tab 220 is positioned to receive a force
from a portion of toner chute 460 such as one of the walls 474 or ledges 476 forming channel 470 during
insertion of toner castridge 200 into fray 400. In the example embodiment ilhustrated, tab 220 extends
from flange 218c¢ that is positioned proximate an inner portion of body 203 in the side-to-side direction
andd away from side 204d. In this example, tab 220 extends upward from flange 218¢ into pocket 287, In
this position, tab 220 is protected by ledge 285 and bottom surface 288 of toner exit section 280 from
accidental actoation by a user when toner cartridge 200 1s not instalied in the timage forming device which
could result in toner escaping from outlet port 214, o another embodiment, tab 220 extends sideways
from flange 218¢ away from side 204d and toward side 204¢. In other embodiments, tab 220 extends

upward or sideways from flange 218b or downward from base 218a.

1B673] Shutter 218 may also include a seal 290 sandwiched between shutter 218 and extension
282 to captore any toner leaked from cutlet port 214, In one embodiment, seal 290 15 fined to shutter 218
and slides with shutter 2 18 against extension 282, In another embodiment, seal 290 is fixedly positioned
on a bottom surface of extension 282 surrounding outlet port 214, Iu this cmbodiment, seal 290 includes
an opening aligned with outict port 214 1o allow toner to exit outlet port 214 and seal 290 provides a
sealing force between toner cartridge 200 and toner chute 460, Ag discussed above with respect to scal
466, seal 290 may be composed of a foam material such as PORON® from Rogers Corporation, Rogers,

Connecticyt, USA.

[0074] Toner cartridge 200 may also include a positioning projection or bump 292 at rear end
210 of toner cartridge 200 on the bottom of toner cartridge 200. In the embodiment illustrated,
positioning bump 292 is positioned on a bottom surface of end cap 213. Positioning bump 292 is spaced
in the side-to-side direction toward the center of body 203 (i.c., toward side 204c) from outlet port 214.
Positioning bump 292 is also positioned closer to rear end 210 than the rearmost portion of extension 282.
Positioning bump 292 aids in positioning toner cartridge 200 vertically during insertion of toner cartridge

200 into tray 400 to ensure that channel 470 of toner chute 460 receives extension 282 of toner cartridge
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200 so that outlet port 214 mates with inlet port 416 to transfer toner from reservoir 202 to toner chute
460. In one embodiment, positioning bump 292 includes a tapered lead-in and lead-out in lengthwise
dimension 205 to facilitate the engagement and disengagement between positioning bump 292 and top

surface 404 of tray 400 as discussed in greater detail below.

[0075] With reference back 1o Figures 7-9, toner cartridge 200 includes one or more cleetrical
contacts 224 positioned on the outer surface of end wall 207, Electrical contacts 224 are positioned
generally orthogonal to fengthwise dimension 205, In one embodiment, electrical contacts 224 are
positioned on a printed circuit board 226 that alse includes processing circuitey 201, Processing circuitry
201 may provide authentication functions, satety and operational interfocks, operating parareters and
usage information related to toner cartridge 200. Electrical contacts 224 are positioned to contact
corresponding electrical contacts 414 when toner cartridge 204 is instalied in tray 400 in order to facibitate

communications link 162 with controller 102.

{6876} Toner cartridge 200 also includes a positioning wing 228, 230 on cach side 204c¢ 2044 of
wall 204, Positioning wings 22¢, 230 extend along lengthwise dimension 205 between front end 208 and
rear end 210. With reference to Figare 12, toner cartridge 200 is shown with positioning wings 228, 230
esting on top rail surfaces 419a, 421a of loading rails 418, 420 below hold-down features 422, Loading
rails 418, 420 allow toner cartridge 200 to slide into and out of tray 400 from front end 40¥ along
fengthwise dimensions 406, 205, Hold-down features 422 provide an upper restraint for positioning
wings 228, 230 and prevent vertical motion of toner cartridge 200 during operation of toner cartridge 200
in tmage forming device 160, 1007 or vertical displacement of toner cartridge 200 doring shipping. In this
configuration, top rail surfaces 419a, 421a and hold-down features 422 Himit the vertical movement of
toner cartridge 200 in tray 400. As shown in Figure 12, positioning wings 228, 230 are restrained in the
stde-to-side direction by outer side restraints 419h, 421b to limit the side-to-side movement of toner

cartridge 200 in tray 400.

186771 With reference back to Figures 7-9, where tray 400 includes a keying stracture 426 such
as slot 428 (Fig. 53, toner cartridge 200 may include a complementary keying structare 240 to prevent
toner cartridge 200 from being inserted into the wrong tray 400 based on the color of toner contained in
toner cartridge 200. For example, keying structure 240 may inchude a rib 242 that projects from wall 204
rear front end 208 or from end cap 212 having one of four positions around the outer surface of wall 204
based on the color of toner contained therein. Accordingly, if a user aticmpts to insert a toner cartridge
200 mto the wrong tray 400, the toner cartridge 200 will not fit because the keying structure 240 of the

toner cartridge 200 will not match the keving structure 426 of the tray 400,
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[6678] With reference to Figure 13, toner cartridge 200 includes a latch catch 232 that receives
fatch 430 of tray 400 in order to restrain toner cartridge 200 from moving in a forward divection toward

front end 408 along iengthwisc dimension 205 in tray 400 and (o rcmovabiy affix toner carﬂ‘idge 200 to

Specifically, in this embodiment, positioning wing 228 includes two wing members 228a, 228b extending
along lengthwise dimension 205, In this embodiment, wing member 228b is positioned in front of wing
member 228a with a cutout 228¢ formed along lengthwise dimension 205 between wing member 22%a
and wing member 228b, In this cmbodiment, latch catch 232 includes a front end surface 234 of wing
member 228a that engages fin 434 of latch 430 to secure toner cartridge 200 in tray 400. Tt will be
appreciated that positioning wings 228, 230 and latch catch 232 may take any suitable shape as desired n
order to position and secure {oner cartridge 200 in tray 400, in the oxample embodiment shown, wing
members 228a and 228b and positioving wing 230 are formed as ribs that project from the sides of wall
204, To another ernbodiment, wing member 228b is omitted such that positioning wing 228 inchudes only
wing member 228a. In another embodiment, the length of wing member 228a is significantly less. Wing
member 228a may also ytilize various other shapes as desived such as a rounded peg or a curved 1ib.
Stmtlarky, positioning wing 230 may joclade one or more straight or curved ribs of different lengths or the

sarae length, one or more pegs, etc.

18679} Latch 430 is pivotable about a pivot point P1 between a latched position shown in Figure
13 with fin 434 in the nsertion path of positioning wing 22% in loading rail 418 and an unlatched position
(Figs. 20 and 27} with fin 434 clear of the insertion path of positioning wing 228 in loading raif 418, in
the example embodiment ilustrated, latch 430 pivots up and down between the latched position and the
unlatched position such that fin 434 extends upward through top rail surface 418a of loading rail 418 in
the laiched position.  Alternatively, latch 430 may pivot from side-to-side and fin 434 may extend through
outer side restraint 418b in the latched position. Figure 14 shows the inside of channel 432 looking up at
tatch 430, In one embodiment, channel 432 incloudes a U-shaped restraining wall 442 that retains a
cvlindrical pivot 444 at a proximal end 446 of latch 430, Restraining wall 442 perouts laich 430 to pivot
but restrains the movement of pivot 444 1n the front-to-rear and side-to-side directions jn chamnel 432,
With reference back to Figore 13, latch 430 is biased toward the latched position by a biasing member
such as a cantilevered spring 448, In the example embodiment illusirated, spring 448 is positionad in
channel 432 and mounted to tray 400 by fasteners 450 such as screws, tivets, ote. Alernatively, the
biasing member may nclude a compression or extension spring attached at one end to latch 430 and at
another end to an imner surface of channel 432 or & torsion spring positioned about pivot point P1. With
reforence to Figure 15, in one embodiment, arm 436 of latch 430 extends forward through an ¢longated

guidde siot 440 that hmits the motion of lateh 430 between the latched position and the undatched position
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and restricts fatch 430 from moving perpendicular to guide slot 440 (i.e., the side-to-side divection in the
gxample embodiment iHustrated). Arm 436 1s exposed at front end 408 of tray 400 through gunde slot 440
in grder to receive an actuation force to overcome the bias applied by spring 444 to move latch 430 from
the latched position to the unlatched position in order to release tover cartridge 200 from tray 400 as

discussed n greater detail below,

308G} With reference back to Figure 13, fin 434 includes an angled or ramped front camiming
surface 434a. Front camming surface 434a of fin 434 allows positioning wing 228 to cam latch 430
toward the unlatched position when toner cariridge 200 is inserted info ray 400 and positioning wing 228
countacts front surface 4342 of fin 434, Fin 434 also includes a vear latching surface 434b that is
positioned to contact latch catch 232 of toner cartridge 200 in order to retain toner cartridge 200 in tray
400 when latch 430 15 in the Iaiching position. In one embodiment, rear latching surface 434b is angled
rearward with respect (o the body of latch 430 in order to direct the force on rear laiching surface 434b
from latch catch 232 when toner cartridge 200 is installed in tray 400 through pivot point P1 of latch 430.
This prevents latch 430 from inadvertently unlatching during extreme conditions such as if image forming
device 100, 100 1s dropped. In another embodiment, rear latching surface 434b is generally
perpendicular to the body of latch 430; however, in this embodiment, latch 430 may be prone o

unlatching during extreme conditions.

16081} Figure 16 shows an exploded view of a release mechanism 250 that 15 used to release
toner cartridge 200 from tray 400. Release mechanism 250 inchudes a latch actuator 252 positioned
between end wall 206 and end cap 212, Figures 17 and 18 show front and rear views, respectively, of

~

fateh actuator 252 coupled with end cap 212 according to one embodiment. Latch actuator 252 is loosely

reiained within a skirt 254 oo a rear side 256 of end cap 212, Latch actuaior 252 includes one or more

guide stots 258 that receive corresponding guide posis 260 on rear side 236 of end cap 212.
5 58 f

Guide slots
258 are clongated to permit latch actuator 252 to move relative to end cap 212. For example, in the
embodiment illustrated, latch actuator 252 transiates up and down relative to end cap 212; however,
motion in other directions {¢.g., rotation, translation in other divections, etc.) may be used as desived. The
height of guide slots 258 lumits the amount of travel of latch actuator 252 relative to end cap 212, The
ngagement between guide slots 258 and guide posts 260 also guards against breakage of latch actuator
252 or end cap 212 caosed by excessive force apphied to latch actuator 252 by a user. Although the
example embodiment iHustrated shows latch actuator 252 having guide slots 258 and end cap 212 having
guide posts 260, this configuration may be reversed as desired such that latch actuator 252 includes guide

posts and end cap 212 includes elongated guide slots.
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[6082] A release handle 262 extends from a front side 264 of latch actuator 252 through a slot
266 i end cap 212 such that handle 262 is exposed on a front side 268 of end cap 212 in order to permit a
user (o engage handle 262, In the exampie embodiment llustrated, handle 262 and slot 266 are generally
horizontal; however, other configurations may be used as desired as discussed in greater detail below, In
the embodiment illustrated, slot 266 is clongated vertically with respect 1o handle 262 so that handle 262
1s free to translate up and down within slot 266 as guide posts 260 travel within guide slots 258; however,

other directions of motion may be used as desired.

16683} Axn actuation foot 270 extends downward from a bottom portion of laich actuator 252
near the side of body 203 having positioning wing 228 (proximate 10 loading rail 418 and latch 430 when
toner cartridge 200 is installed 1o tray 400). Actuation foot 270 melades a downward facing contact
surface 272 that extends rearward toward end wall 207, Actuation foot 270 is positioned to engage arm
436 of latch 430 from above in order to move latch 430 from the latched position o the unlatched
position to release toner cartridge 200 from fray 400, Skirt 254 includes g cutout 255 that permits

actuation foot 270 to extend bevond skirt 254 in ovder to contact arm 436.

18084} Latch actuator 252 is movable between 8 bome position shown o Figure 18 and a
releasing position (Fig. 27). In one embodiment, a cantilevered bias arm 274 of latch actoator 252 biases
fatch actuator 252 toward the home position. Bias arm 274 is resiliently defiectable by a rib 276 or a
portion of skirt 254, Bias arra 274 biases latch actuator 252 upward with respect to end cap 212 and, in
turn, actuation foot 270 upward. When a user presses down on release handle 262 overcoming the bias
applied by arm 274, rib 276 or skirt 254 deflects bias arm 274 and latch actuator 252 incloding actuation
foot 270} translaics downward with respect to end cap 212 and body 203 from the home position to the
releasing position. When a user releases handle 262, the bias applied by arm 274 returns tatch actuator
252 including actuation foot 270 upward to the home position. The engagement between guide posts 260
and guide slots 238 controls the movement of latch actuator 252 selative to end cap 212, Tn other

embodiments, latch actuator 252 is biased toward the home position by one or more springs.

[B085] In one embodiment, actuation foot 270 includes a tapered lead-in 271 at the rear end of
actuation foot 270 and arm 436 includes a tapered lead-in 437 {Fig. 15) at the front cnd of arm 436 in
order to ensure that actuation foot 270 is positioned above arm 436 when toner cariridge 200 is installed
n tray 400, Otherwise, if toner cartridge 200 was mnserted into tray 400 with latch actuator 252 depressed
to the releasing position, actoation foot 270 could tend to crash against arm 436 of lateh 430 before toner

cartridge 200 is fully scated in tray 400.
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{8686] Figures 19-29 are sequential views iustrating the insertion and removal of toner
cartridge 200 into and out of tray 400 according to one embodiment. Figure 19 shows toner cartridge 200
as it is first inserted into the corresponding tray 400, Rear end 210 of toner cartridge 200 is inserted into
the open frout end 408 of tray 400 into cartridge storage area 402 with positioning wings 228, 230
positioned on loading rails 418, 420. The user pushes toner cartridge 200 toward rear end 410 of tray 400
with positioning wings 228, 230 sliding along loading rails 418, 420. Outer side restraints 4195, 421b
(Figure 12) Hmit the side-to-side travel of toner cartridge 200 as toner cartridge 204 advances toward rear
end 410, Top rail surfaces 4194, 4214 of loading rails 418, 420 control the vertical position of toner
cartridge 200 in tray 400. As toner cartridge 200 advances, positioning wings 228, 230 pass under hold-

Y

down features 422, which prevent toner cartridge 200 from rotating vertically as toner cartridge 200 1s
mserted. Figure 19 shows wing member 2282 passing vader the hold-dowa feature 422 of loading rail
418 proximate front eod 408 of tray 400 and approaching front canuning surface 434a of fin 434 of laich

430,

{6687} Figure 20 shows tover cartridge 200 as it advances further into tray 400 toward rear end
. As shown in Figure 20, when positioning wing 228 {wing member 228a) contacts front camiming
410. As sl Figure 20, wh t g wing 228 {wing ber 228 tacts front o
surface 434a of fin 434, the insertion force from toner cartridge 20{ overcomes the biasing force applied
to latch 430 causing latch 430 to pivot from the latched position to the undatched position {clockwise as

viewed in Figure 20},

[60388] Figure 21 shows toner cartridge 200 advanced further into tray 400 toward rear end 410,
In one embodiment, the portions of top ratl surfaces 419z, 421a of loading rails 418, 420 near rear end
410 {e.g., toward rear end 410 from the hold-down features 422 proximate to rear end 410) have a height
that is lower thao {(e.g., by about 1 nun) the portions of top mail surfaces 4192, 421a near front end 408
(¢.g., toward front end 408 from the held-down features 422 proximate to vear end 410). As toner
cartridge 200 nears rear end 410, positioning bump 292 contacts and rides along top surface 404 of tray
400. The engagement between positioning bump 292 and top surface 404 of tray 400 controls the vertical
position of rear end 21 of toner cartridge 200 as toner cartridge nears rear end 410 of tray 400, The
engagement between positioning wings 228, 230 and top rail surfaces 419a, 4212 of loading rails 418,

420 controls the vertical position of front end 208 of toner cartridge 200

BHRY Figure 22 shows posttioning bump 292 and the area surrounding outlet port 214 in greater
. | A g ! & I g
detail as toner cartridge 200 nears its final operating position in tray 400. Positioning bump 292 is
postiioned on top surface 404 of tray 400 at the rear edge of top surface 404, The engagement between
positioning bump 292 and top surface 404 positions toner cartridge 200 vertically bigh enough for vear

end 210 of toner cartridge {e.g., end cap 213) to pass over the top of toner chute 460, in particular to pass

19



10

15

30

WO 2015/076871 PCT/US2014/040467

over the top of ledges 476a and 476b. Figure 23 shows toner cartridge 200 advanced further toward the
final operating position of toner cartridge 200 in tray 400 with toner cartridge 200 advanced far enough
for positioning bump 292 to pass and fall off of the rear edge of top sorface 404 of tray 400, After
positiondng bump 292 falls off of the rear edge of top surface 404, top rail surfaces 41%a, 42 1a of loading
rails 418, 420 control the vertical position of front end 208 of toner cartridge 200, contact berween the
bottom of end cap 213 on top of shutter 462 controls the vertical position of rear ¢nd 210 of toner
cartridge 200 and outer side restraints 419b, 421b control the side-to-side position of toner cartridge 200
so that extension 282 is aligned with and enters chaonel 470 of tover chute 460 as toner cartridge 200

advances.

(0099) Fi

enters channel 470, Specifically, ledges 284 and 2835 of extension 282 pass below ledges 476a and 476b,

gure 24 shows toner cartridge 200 engaged with toner chute 460 as extension 282
above top surface 472 of toner chute 460 and between walls 4743 and 474b. Chute 283 passes between
ledges 476a and 476b. Ledges 476a and 476b of tover chute 460 enter pockets 286 and 287 below bottom
surface 288 of toner exit section 280, As toner cartridge 200 advances further, a rear face of extension
282 positioned in channel 470 contacts a front face of shotter 462 and overcomes the biasing force
applicd to shutter 462 by spring(s} 464 1o open shutter 462 as toner cartridge 200 advances. At
substantially the same time, a portion of toner chute 460 such as fedge 476b in the cxample crubodiment
illustrated contacts actuation tab 220 of shutter 218 of toner cartridge 200 and overcomes the biasing
force applied to shutter 218 by spring(s) 222 to open shutter 218 as toner cartridge 200 advances. As
shatters 218 and 462 moved from their closed positions to their open positions, outlet port 214 moves into
alignment with inlet port 416, Figure 25 shows toner cartridge 200 fully advanced and scated in its final
operating position in tray 400 with outlet port 214 mated and aligned with inlet port 416, Inthe
embodiment lustrated, seal 466 provides a sealing force between extension 282 and top surtace 472 of
toner chute 460 to push the top surfaces of ledges 284 and 285 against the bottom sarfaces of ledges 476a
and 476b. In this manner, the engagement between the top surfaces of ledges 284 and 245 against ihe
bottora surfaces of ledges 476a and 476b condrols the vertical position of rear end 210 of toner cartridge
200 when extension 282 is positioned in chammel 470 of toner chute 460 including when toner cartridge
200 is in its final operating position. As discossed above, in another embodiment, seal 290 provides this
sealing force. Top rail surfaces 419a, 42 1a of loading rails 418, 420 conirol the vertical position of front

end 208 of toner cartridge 200.

16691} Figure 26 is a perspective view of toner cartridge 200 fully advanced and scated n its
final operating position in tray 400. Ag toner cartridge 200 reaches s final position, fm 434 of latch 430

reaches latch catch 232 causing lateh 230 to return to the latehed position from the unlatched position as a
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result of the bias applied by spring 448, Specifically, in the example embodiment illustrated, wing
member 228a clears fin 434 causing laich 230 to pivet about pivot point PI to the latched position
{counterclockwise as viewed in Figure 26) and fin 434 (o protrode indo cutout 228¢. When latch 430
returns to the lfatched position, an audible clicking noise is produced by fin 434 snapping into cutout 228¢

providing the user with feedback that toner cartridge 200 is correctly seatod.

18692} When toner cartridge 200 reaches its final position, drive element 216 mates with
corresponding drive element 412 to receive rotational power, electrical contacts 224 mate with
corresponding elecirical contacts 414 in order to ostablish compumications link 162 between processing
circuitry 201 and controlier 102, and outlet port 214 aligns with inlet port 416 to permtt touner to transter
from reservoir 202 of toner cariridge 200 1o reservoir 302 of imaging unit 300, 300°. With toner cartridge
200 installed and latch 430 in the latched position, rear latching surface 434k of fin 434 prevents front end
surface 234 of wing member 228a and toner cartridge 204 from advancing toward froni end 408 thereby
locking toner cartridge 200 into the operating position undil fatch 430 is moved to the unlatched position.
Tn one embodiment, drive element 412 meshes with the outer axial end of drive clement 216 and the
rotational axis of drive element 412 15 substantially in line with the rotational axis of drive element 216.
For example, drive element 412 may toclode an Oldham coupler or the like that is blased axially toward
drive elerent 216 such that drive clement 412 applics an axial foree in the forward direction toward front
end 408 along lengthwise dimension 406, 208 to rear end 210 of toner cartridge 200. In one embodiment,
electrical contacts 414 are also biased along lengthwise dimension 406, 205 agaimst rear end 210 of tover
cartridge 200 sach that clectrical contacts 414 apply a foree in the forward direction along lengthwise
dimension 406, 205 against electrical contacts 224 of toner cartridge 200, In one embodiment, shutter
462 is biased along lengthwise dimension 406, 203 against extension 282 in the forward direction.
Further, when shatter 218 15 slid from the closed position to the open position and extension spring{s) 222
are stretched, a foree is applied to toner cartridge 200 along lengthwise dimension 406, 205 in the forward
direction. These forces along lengthwise dimension 4006, 205 in the forward direction toward front end
408 of tray 400 and front end 208 of toner cartridge 200 press front end surface 234 of latch cateh 232
into engagement with rear latching surface 434b of fin 434 of latch 430 thereby controlling the front-to-
rear position of toner cartridge 200 in tray 400.
16693] Figure 27 shows toner cartridge 200 when release handle 262 is pressed and letch
actuator 252 is moved from the home position to the releasing position in order to release toner cartridge

200 from tray 400, When release handle 262

2 1s pressed downward by the user overcoming the bias
applied to latch actuator 252 by bias arm 274, latch actuator 252 shides downward between end wall 206

and end cap 212 causing bias arm 274 to deflect. The engagement between guide slots 258 and guide

peare
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posts 260 guides the motion of latch actuator 252, As latch actuator 252 moves to the releasing position,
actuation foot 27{} lowers and pushes arm 436 of latch 430 downward overcoming the bias applhied to
fatch 430 by spring 448 and causing latch 430 to pivot from the fatched position fo the unlatched position.
As latch 430 moves from the Jaiched position to the undaiched position, fin 434 clears latch cateh 232
When fin 434 clears latch catch 232, toner cartridge 200 is no fonger restrained in the front-to-rear
divection by latch 430. As a resolt, when Iatch 430 is moved to the unlatched position, the user is free to

remove toner cartridge 200 from tray 400 by pulling toner cartridge 200 forward toward the user.

16694] As shown in Figure 28, where toner cartridge 200 is biased in the dircction of front end
208 such as by drive clement 412, clectrical contacts 414, shutter 462 and shutter 218, when latch 430 s
moved to the unlatched position and fin 434 clears latch carch 232, the force on toner cariridge 200 in the
forward direction along lengthwise dimension 406, 205 causes toner cartridge 200 to travel forward
toward front end 408 without requiring force from the user other than the force to press release handle
262. o this manancr, toner cartridge 200 moves forward and presents itself to the user for removal thereby
providing feedback to the user that toner cartridge 200 is unlatched and vready for removal and assisting
the oser with the removal by advancing toner cartridge 200 part of the way out of tray 4048 Specifically,
in the embodiment illustrated, the force on rear end 210 of toner cartridge 200 applied by drive element
412 on drive clement 216, by clectrical contacts 414 on clectrical contacts 224, and by shutter 462 on
extension 282 pushes toner cartridge 200 toward front end 408, Further, the spring force of spring(s) 222
urges toner cartridge 200 toward front end 408. Tn one embodiment, toner cartridge 200 advances on the
order of about 20 man to about 50 mm forward on its own without additional user intervention when
handle 262 is prossed and fatch 430 moves to the unlatched position. As toner cartridge 200 advances
toward front end 408 of tray 400, the biasing force from spring(s) 464 and 222 close shutiers 462 and 218
to prevent toner from leaking from inlet port 416 or outlet port 214, As toner cartridge 200 continues to
advance toward front end 408, extension 282 exits channel 470 and toner cartridge 200 separates from

toner chute 460,

[8695] With reference to Figures 13 and 17, in the example embodiment illustrated, end cap 212
mchades a front face 278 that blocks the user’s access to arm 436 of latch 430 when toner cartridge 200 is
in tis final seated position in tray 400, In this embodiment, release handle 262 extending through slot 266
in end cap 212 is the only engagement feature presented to the oser thereby providing an intuitive feature

to the user for releasing toner cartridge 200 from tray 400.

16096} As discussed above, other configurations of release mechanism 250 for actuating latch
430 to refease toner cartridge 200 from tray 400 may be used as desived. For exanple, Figures 26-32

show a release mechanism 1250 for use with toner cartridge 200 according to one example embodiment.
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Figare 29 shows an exploded view of release mechanism 1230, Tn this embodiment, end cap 212 includes
an outer end cap 2123 and an inner end cap 212b attached to each other, for example, by suitable fasteners
(eg screws, riveds, eic.} or by a snap-fit engagement. Release mechanism 1250 inchudes g fatch actuator
..... 52 posttioned between cnd wall 206 and inner cnd cap 212b, Latch actuator 1252 is loosely rotained

within a skirt 1254 on a rear side 1256 of inner end cap 212b and a flange 1259 having a keying vib 125%a
on a rear side 1257 of outer end cap 212a. Latch actoator 1252 includes one or more guide slots 12538 that
receive corresponding guide posts 1260 on rear side 1256 of inner end cap 212b. Again, this
configuration maay be reversed as desired. As discussed above, guide slots 12538 are clongated to permit

tatch actuator 1252 1o move {e.g., up and down) relative to end cap 212,

{6697} A release handle 1262 is pivotally mounted to Inner end cap 212b about a pivot axis P2,
Release handle 1262 extends throagh a slot 1266 in outer end cap 212a such that handle 1262 is exposed
on a front side 1208 of outer end cap 212a in order to permit a user to engage handle 1262, 1o the
cxample embodiment iHustrated, handle 1262 includes a pair of pivot holes 1263 that receive
corresponding pivot posts 1264 on front side 1268 of cuter end cap 212a. This configuration may be
reversed as desired such that handle 1262 mnchades pivot posts and outer end cap 212a includes pivot
holes. Further, release handle 1262 may be mounted to inner end cap 212b instead of outer end cap 212a
as desired. In the exameple embodiment illustrated, bandle 1262 and slot 1266 are generally horizontal
and handle 1262 pivots up and down; however, other orientations may be used as desired such as
mounting handle 1262 vertically and handle 1262 pivoting side-to-side. Handle 1262 mcludes a sector
gear (276 on a rear side 1278 of handle 1262 that engages corresponding gear teeth 1280 (Figures 23 and
24) on front side 1265 of latch actuator 1252, Gear tecth 1280 extend through a slot 1282 in fnner end
cap 212b in order to engage sector gear 1276 of handle 1262,

{6698} With reference to Figure 30, an actuation foot 1270 extends downward from 2 bottom
portion of latch actuator 1252 near the side of body 203 having positioning wing 228 (proximate to
ioading rail 418 and latch 430 when toner cartridge 200 is installed in tray 400). Actuation foot 127{}
mchides a downward facing contact surface 12772 that extends rearward toward end wall 207, Actuation
foot 1270 is positioned to cngage arm 436 of aich 430 from above in order to move latch 430 from the
tatched position to the unlatched position to release toner carfridge 200 from tray 400 as discussed above,
A gap 1255 is formed between skirt 1254 and flange 1259 that permits actuation foot 1270 to extend

beyond skirt 1254 and flange 1259 in order to contact arm 436,

16699] Latch actuator 1252 is movable between a home position shown i Figure 31 and a
reicasing position shown in Figure 32, As shown in Figure 29, in one embodiment, a cantilevered bias

arm 1274 of latch actuator 1252 biases lateh actuator 1252 toward the home position as discussed above.
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Bias arm 1274 1s resiliently deflectable by a ib 1253 on inner end cap 212b. Bias arm 1274 biases laich
actoator 1252 and actuation foot 1270 epward with respect to end cap 212, With reference to Figores 31
and 32, when a user pulls release handle 1262, handle 1262 piwsts counterclockwise as viewed in Figures
31 and 37 and the engagement between scctor gear 1276 of handle and gear tecth 1280 of latch
actuator 1282 causes latch actator 1252 to translate downward with respeet to end cap 212 and body 203
from the home position {Fig. 31) to the releasing position {Fig. 32). Actustion foot 1270 lowers with
latch actuator 1252 in order to engage arm 436 of latch 430 to move latch 430 from the laiched position to
the unlatched position as discussed above. When a user releases handie 1262, the bias applied by arm
1274 verurns latch actuator 1252 including actuation foot 1270 upward to the home position and the
engagement between sector gear 1276 of handle 1262 and gear teeth 1280 of latch actuator 1252 causes

andle o pivot back downward {clockwise as viewed in Figures 31 and 32).
handle 1262 ¢ { back d d{cl dinFi 31 and 32}

160160] Figures 33 and 34 show another release mechanism 2250 for use with toner cartridge 200
according to one example embodiment. Release mechanisma 2250 includes & latch actuator 2252
positioned between end wall 206 and end cap 212, Latch actaator 2252 1s foosely retained by ribs 2254
and a skirt 2270 on a rear side 2256 of end cap 212, Latch actuator 2252 inchudes one or more guide slots
2258 that receive corresponding guide posts 2260 on rear side 2256 of end cap 212, A rotatable release
dial 2262 is mounted to a front side 2264 of cud cap 212, Release dial 2262 includes a handle 2266 that a
user may engage to rotate dial 2262, A gear 2268 is rotatably coupled to release dial 2262 on rear side
2256 of end cap 212, Latch actuator 2252 includes a vertically positioned rack gear 2272 that is engaged
with gear 2263 on the side of gear 2268 near the side of body 203 having positioning wing 228

{proximaig to loading rail 418 and laich 430 when toner cartridge 200 is installed in tray 400).

[68101] An actuation foot 2274 extends downward from a bottom portion of latch actuator 2252,

Actuation foot 2274 includes a downward facing contact surface 2276 that extends rearward toward end
wall 207, Actuation foot 2274 is positioned to engage arm 436 of latch 430 from above in order to move
fatch 430 from the latched position to the umlatched position to release toner cartridge 200 from tray 400
as discussed above. A gap 2278 is formed between ribs 2254 and skirt 2270 that permiis actoation foot

2274 to extend beyond ribs 2254 in order to contact arm 436,

166192} o the example embodiment illustrated, latch actuator 2252 is translatable up and down
with the rotational movement of dial 2262 and gear 2268, Latch actoator 2252 15 biased l.ipwal*d such as,

for example, by an extension spring 2280 {or a compression spring) on latch actuator 2252 or 8 torsion

Pl

spring on gear 2268, When a user turns dial 2262 using handle 2266, dial 2262 and gear 2264 rotate

{clockwise as viewed in Figure 26) and the engagement between gear 2268 and rack gear 2272 of laich

actuator 2252 causes lateh actuator 2252 1o translate downward with respect to end cap 212 and body 203.
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Actuation foot 2274 lowers with latch actuator 2252 in order to engage arm 436 of latch 430 10 move
fateh 430 from the latched position to the unlatched position as discussed above. When a user releases
handle 2266 of dial 2262, the bias returmns latch actuator 2232 including actuation foot 2274 upward and
the cngagement between rack gear 2272 and gear 2268 causes dial 2262 and gear 2268 to pivot back
{counterclockwise as viewed fn Figure 34). In another embodiment, latch actuator 2252 includes a
circular gear that is rotatable with the rotational movement of dial 2262 and gear 2268. In this
embodiment, actuation foot 2274 may extend radially from latch actuator 2252 in position to engage arm
436 of fatch 430 when dial 2262 is turned and to discngage from arm 436 of latch 430 when dial 2262 is

released as a result of the bias applied to latch actuator 2252,

{66183} The foregoing description ilustrates various aspects and examples of the present
disclosure. 1t is not intended to be exhaustive. Rather, it is chosen to Hustrate the principles of the
present disclosure and its practical application 10 cnable one of vrdinary 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 as determuined by the appended
claims. Relatively apparent modifications inchide combining one or more features of various

embodiments with features of other embodiments.
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CLAIMS

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

an clongated body extending along a lengthwise dimension between a front and a rear of the
body, the body further including a first side, a second side, a top and a bottom, the body
having a reservoir for holding toner;

a drive element on the rear of the body unobstructed to reccive rotational power when the
replaceable unit is installed in the image forming device;

an clectrical contact on the rear of the body unobstructed to contact a corresponding electrical
contact when the replaceable unit is installed in the image forming device;

an extension downward from the bottom of the body near the rear of the body, the extension
having a downward chute formed therein in fluid communication with the reservoir, a
rear face of the extension nnobstructed to receive a bias force in a forward direction
toward the front of the body along the lengthwise dimension;

an outlet port on the bottom of the extension in fluid communication with the chute for
transferring toner out of the reservoir;

a latch catch on the first side of the body positioned to receive a corresponding latch when the
replaceable unit is installed in the image forming device to restrain the body from moving
in the forward direction along the lengthwise dimension; and

a first positioning wing along the lengthwise dimension on the first side of the body and a second
positioning wing along the lengthwise dimension on the second side of the body, wherein

the latch catch includes a front end surface of the first positioning wing.

The replaceable unit of claim 1, further comprising a positioning bump on the bottom of the body
at a rearmost position on the bottom of the body, the positioning bump is unobstructed from
below to permit the positioning bump to ride on top of a corresponding surface during insertion of
the replaceable unit into the image forming device, the outlet port spaced farther from the rear of

the body than the positioning bump.

The replaceable unit of claim 2, wherein the positioning bump is spaced toward one of the first

side of the body and the second side of the body from the outlet port.

The replaceable unit of claim 1, wherein the latch catch includes a cutout in front of the front end

surface of the first positioning wing positioned to receive a portion of the corresponding latch.
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A replaceable unit for an electrophotograplic image forming device, comprising:

an elongated body extending along a lengthwise dimension between a front and a rear of the
body, the body further including a first side, a second side, a top and a bottom, the body
having a reservoir for holding toner;

an outlet port on the bottom of the body near the rear of the body for transferring toner out of the
ICSErvoir;

a positioning bump on (he bottom of the body at a rearmost position on the bottom of the body,
the positioning bump is unobstructed from below to permit the positioning bump to ride
on top of a corresponding surface during insertion of the replaceable unit into the image
forming device, the outlet port spaced farther from the rear of the body than the
positioning bump and toward one of the first side and the second side from the
positioning bump;

an extension downward from the bottom of the body near the rear of the body, the extension
having a downward chute formed therein in fluid commnunication with the reservoir, a
rear face of the extension uvnobstructed to receive a bias force in a forward direction
toward the front of the body along the lengthwise dimension, the outlet port in fluid
communication with the chute; and

a first ledge and a second ledge at the bottom of the extension, the first ledge extending away
from the chute toward the first side and the second ledge extending away from the chute

toward the sccond side, cach ledge being spaced below the bottom of the body.

The replaceable unit of claim 5, further comprising a shutter on the bottom of the extension, the
shutter being slidably movable on the first and second ledges along the lengthwise dimension
between a closed position blocking the outlet port and 2n open position unblocking the outlet
port, the shutter being biased toward the closed position, the shutter moving toward the front of
the body as the shutter moves toward the open position and toward the rear of the body as the

shutter moves toward the closed position.
The replaceable unit of claim 6, wherein the shutter includces a flange that wraps over one of the

first ledge and the sccond ledge and an actmation tab extends upward from a rear end of the flange

away from a top surface of said one of the first ledge and the second ledge.
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A replaceable unit for an electrophotographic image forming device, comprising:

an elongated body extending along a lengthwise dimension between a front and a rear of the
body, the body further including a first side, a second side, a top and a bottom, the body
having a reservoir for holding toner;

an extension downward from the bottom of the body near the rear of the body, the extension
having a downward chute formed therein in fluid communication with the reservoir, a
rear face of the extension unobstructed to receive a bias force in a forward direction
toward the front of the body along the lengthwise dimension;

an outlet port on the bottom of the extension in fluid communication with the chute for
transferring toner out of the reservoir; and

a first ledge and a second ledge at the bottom of the extension, the first ledge extending away
from the chute toward the first side and the second ledge extending away from the chute

toward the second side, each ledge being spaced below the bottom of the body.

The replaceable unit of claim 8, further comprising a shutter on the bottom of the extension, the
shutter being slidably movable on the first and second ledges along the lengthwise dimension
between a closed position blocking the outlet port and an open position unblocking the outlet
port, the shutter being biased toward the closed position, the shutter moving toward the front of
the body as the shutter moves toward the open position and toward the rear of the body as the

shutter moves toward the closed position.

The replaceable unit of claim 9, wherein the shutter includes a flange that wraps over one of the
first ledge and the second ledge and an actuation tab extends upward from a rear end of the flange

away from a top surface of said one of the first ledge and the second ledge.

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

an elongated body extending along a lengthwise dimension between a front and a rear of the
body, the body further including a first side, a second side, a top and a bottom, the body
having a reservoir for holding toner;

a drive element on the rear of the body unobstructed to receive rotational power when the
replaceable unit is installed in the image forming device;

an electrical contact on the rear of the body unobstructed to contact a corresponding electrical

contact when the replaceable unit is installed in the image forming device;
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an extension downward from the bottom of the body near the rear of the body, the extension
having a downward chute formed therein in fluid communication with the reservoir, a
rear face of the extension unobstructed to receive a bias force in a forward direction
toward the front of the body along the lengthwise dimension;

an outlet port on the bottom of the extension in fluid communication with the chute for
transferring toner out of the reservoir;

a latch catch on the first side of the body positioned to receive a corresponding latch when the
replaceable unit is installed in the image forming device to restrain the body from moving
in the forward direction along the lengthwise dimension; and

a first ledge and a second ledge at the bottom of the extension, the first ledge extending away
from the chute toward the first side and the second ledge extending away from the chute

toward the second side, each ledge being spaced below the bottom of the body.

The replaceable unit of claim 11, further comprising a shutter on the bottom of the extension, the
shutter being slidably movable on the first and second ledges along the lengthwise dimension
between a closed position blocking the outlet port and an open position unblocking the outlet
port, the shutter being biased toward the closed position, the shutter moving toward the front of
the body as the shutter moves toward the open position and toward the rear of the body as the

shutter moves toward the closed position.

The replaceable unit of claim 12, wherein the shutter includes a flange that wraps over one of the
first ledge and the second ledge and an actuation tab extends upward from a rear end of the flange

away from a top surface of said one of the first ledge and the second ledge.

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

an elongated body extending along a lengthwise dimension between a front and a rear of the
body, the body further including a first side, a second side, a top and a bottom, the body
having a reservoir for holding foner;

an outlet port on the bottom of the body near the rear of the body for transferring toner out of the
TEServoir;

a positioning bump on the bottom of the body at a rearmost position on the bottom of the body,
the positioning bump is unobstructed from below to permit the positioning bump to ride
on top of a corresponding surface during insertion of the replaceable unit into the image

forming device, the outlet port spaced farther from the rear of the body than the
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positioning bump and toward one of the first side and the second side from the
positioning bump;

a latch catch on the first side of the body positioned to receive a corresponding latch when the
replaceable unit is installed in the image forming device to restrain the body from moving
in a forward direction toward the front of the body along the lengthwise dimension; and

a first positioning wing along the lengthwise dimension on the first side of the body and a second
positioning wing along the lengthwise dimension on the second side of the body, wherein

the latch catch includes a front end surface of the first positioning wing.
The replaceable unit of claim 14, wherein the latch catch includes a cutout in front of the front

end surface of the first positioning wing positioned to receive a portion of the corresponding

latch.
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