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REPLACEABLE UNIT FOR AN ELECTROPHOTOGRAPHIC IMAGE FORMING DEVICE
HAVING A LATCHING MECHANISM

BACKGROUND
{680 1] L. Field of the Disclosure
16602} The present disclosure relates generally to image forming devices and more

particudarly to a replaceable unit for an electrophotographic image forming device having a latching

mechanism.
[6003] 2. Description of the Related Axt
[8004] In order to reduce the premature replacement of components traditionally housed

within a toner cartridge for an image formuing device, toner cartridge mamufacturers bave begun to
separate components having a longer life from those having a shorter life into separate replaceable
anits. Relatively longer fife components are positioned in one replaceable unit (an imaging unit). The
image forming device’s toner supply, which is consumed redatively quickly in comparison with the
components housed n the imaging unit, is provided in a reservoir in a separate replaceable unit inthe
form of a toner cartridge that feeds toner to the inaging unit. In this configuration, the mumber of

components housed in the toner cartridge 1s reduced n comparison with traditional toner cartridges.

{86385] 1t 1s important that the toner cartridge is precisely aligned within the image forming
device. If 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
meay result in wechanical and priut quality defects. Further, if the toner cartridge 1s misaligned, a
drive gear on the toner cartridge may not achieve proper gear mesh with a corresponding drive gear in
the image forming device potentially resulting in gear cogging. The toner cartridge must also be
rigidly held in place after it is installed in the image forming device in order o prevent the positional
alignment of the toner cartridge from being disturbed during operation. The requirement for tight
positional control must be balanced with the need to permit a user to easily load and unload the toner
cartridge into 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 forming device is desired.
SUMMARY

[ 8386} A replaceable unit for an clectrophotographic image forming device according 1o one
example embodiment inchides an elongated body extending along a lengthwise dimension between a
front and a rear of the body. The body forther includes a first side, a second side, a top and 8 bottom.

The body has a reservoir for holding toner, A drive clement on the rear of the body is unobstructed to
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receive rotational power when the replaceable unit is installed in the image forming device. An
clectrical contact on the rear of the body is unobstructed to contact a corresponding clectrical contact
when the replaceable unit is installed in the image forming device. The drive clement and the
clectrical contact are positioned to receive a bias force in a forward divection toward the front side
along the lengthwise dimension. A lateh catch on the first side of the body 18 positioned fo 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. A latch actuator at the
front of the body is movable relative fo the body between a bome position and a releasing position. A
release handle at the front of the body is unobstructed for user engagement and operatively comnected
to the Iatch actuator such that actuation of the release handle causes the latch actuator to move from

the home position o the releasing position to unlatch the body from the image forming device.

186071 A replaceable unit for an cloctrophotographic image forming device according to
another exanple embodiment includes an clongated body extending along a lengthwise dimension
between a front and a rear of the body. The body further includes a fivst side, a second side, a top and
a bottom. The body has a reservoir for holding toner. The front of the body includes a front end wall
of the body and an end cap mounted in front of the front end wall. A latch catch on the first side of
the body is positioned fo receive a corresponding latch when the replaceable unit is installed in the
image fornung device to restrain the body from moving in a forward direction toward the front side
along the lengthwise dimension. A latch releasing mechanism inchudes a latch actuator positioned
between the front end wall and the end cap. The latch actuator has an actoation foot extending
therefrom. The latch actuator and the actuation foot are movable relative to the front end wall and the
end cap between a home position and 4 releasing position and are biased toward the home position,
The latch releasing mechanism inchides a release handle accessible from a front side of the end cap
for user engagement. The release handle is operatively connected to the latch actuaior such that
actuation of the release handie causes the latch actuator and the actuation foot to move from the home
position to the releasing position to permit the actuation foot 1o contact the corresponding latch of the

image forming device to unlatch the body from the image forming device.
BRIEF DESCRIPTION OF THE DRAWINGS
{8608} The accompanying drawings incorporated in and forming a part of the specification,

lustrate several aspects of the present disclosure, and together with the description serve to explain

the principles of the present disclosure,

16609} Figure 1 is a block diagram depiction of an tmaging system according to one example
cmbodiment.
[G310] Figure 2 15 a schematic diagram of an image forming device according 1o a first

example embodiment.
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{8611} Figure 3 is a schematic diagram of an image forming deviee according to a second
example embodiment.
18012] Figure 4 is a perspective view of four toner cartridges positioned in four

corresponding trays according to one cxample erabodiment.

16013} Figure 5 is a perspective view of one of the trays shown in Figure 4 with the

corresponding toner cantridge removed.

[6814] Figure 6 s front perspective view of one of the toner cartridges shown in Figure 4.
18615] Figure 7 is & rear perspective view of the toner cartridge shown in Figure 6.

{681 6] Figure 8 is a bottom perspective view of the tover cartridge shown in Figures 6 and 7
{8617} Figure 9 is & front elevation view of the toner cartridge with an end cap removed and

nstalled in the tray according to one example embodiment,

[6618] Figure 10 is a side cutaway view of the toner cartridge restrained in the tray by a latch

according o one example embodiment.

[0G19] Figure 11 is a bottom perspective view of the inside of a channel of the tray showing

a pivot point of the latch of Figure 10 according to one example embodiment,

16026} Figure 12 is a front perspective view of the tray bolding the roner cartridge with an
end cap removed showing a distal end of the latch exposed 1o receive an actuation force according to

one exampie embodiment.

{8621} Figure 13 is an exploded view of the toner cartridge showing a lateh release

=

mechanism according to a first example embodiment.

[0622] Figure 14 is a front perspective view of a lateh actuator coupled with an end cap of
the toner cariridge according to one example embodiment.

18023] Figure 15 is a rear perspective view of the latch actuator shown in Figure 14 coupled
with the end cap.

{6624} Figure 16-20 are sequential views illustrating the insertion and removal of the toner
cartridge into and out of the tray according to one example embodiment.

18025] Figure 21 is an exploded view of the toner cartridge showing a latch release

mechanism according (o a second example embodiment,

16626} Figure 22 is a rear perspective view of the toner cartridge having the latch release

mechanisn shown n Figure 21,
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16627} Figure 23 is a cross-sectional view of the latch release mechanism shown in Figure 21
in & home position.
[80628] Figure 24 is a cross-sectional view of the latch release mechanism shown in Figure 21
in a releasing position.
18029] Figure 25 is a front clevation view of the toner cartridge having a latch release

mechanism according to a third example embodiment.

[6338] Figure 26 is a rear elevation view of the toner cartridge having the latch release

mechanism shown in Figure 25.
DETAILED DESCRIPTION

186314 In the following description, reference is made to the accompanying drawings where
fike muraerals reprosent like elements. The embodiments are described in sutficient 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, ete., 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 inchided in or substituted for those of
others. The foHowing description, therefore, is not 1o be taken in a imiting sense and the scope of the

present disclosure is defined only by the appended claims and their equivalents,

{6632} Referting now to the drawings and more particularly to Figure 1, there is shown a
block diagram depiction of an imaging system 20 according to ong example embodiment. Imaging
system 20 includes an image forming device 100 and a compater 30, Image forming device 100
commnunicates with computer 30 via a coramunications Hndk 40, As used herein, the term
“communications link™ generally refers to any structure that facilitates electronic comanmunication
between muhtiple components and may operate using wired or wireless technology and may include

communications over the Internet.

{8633} In the example embodiment shown in Figare 1, image forming device 100 is 2
multifunction machine {sometimes referred to as an all-in-one (AIQ) device) that includes a controler
102, & print engine 110, a laser scan unit (L.SU) 112, one or more toner bottles or cartridges 200, one
ot roore 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 comupumicate with computer 30
via a standard communication protoced, such as, for example, universal serial bus (USE), Ethernet or
1HEE 802.xx. Image forming device 100 may be, for example, au clectrophotographic printer/copier

inchuding an integrated scanner system 150 or a standalone clecirophotographic printer,

18034} Controfler 102 inchudes a processor unit and associated memory 103 and may be

formed as one or more Application Specific Integrated Cireuits (ASICs). Memory 103 may be any



10

30

WO 2015/076870 PCT/US2014/040463
5

volatile or non-volatile memory or combination thereof such as, for example, 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 electronic memory (e.g., RAM, ROM,
and/or NVRAM), a hard drive, a CD or BVD drive, or any memory device convenient for use with

controller 102, Controller 102 may be, for example, a combined printer and scanner controller.

18335] In the example embodiment llustrated, controtler 102 compumicates with print
¢ngine 110 via a coramugications link 160, Coatroller 102 communicates with imaging unit(s) 300
and processing circuitty 301 on cach imaging unit 300 via commumications link{(s} 161, Controller
102 commumicates with toner cartridged(s) 200 and processing cireuttry 201 on cach toner cartridge
200 via compunucations link(s) 162, Controller 102 communicates with fuser 120 and processing
circuitry 121 thereon via a communications Hunk 163, Controller 102 commmicates with media feed
system 130 via a cornmunications link 164, Controller 102 communicaies with scanner system 150
via a conynunications luk 165, User interface 104 is communicatively coupled to controller 102 via
a compunications hink 166, Processing civcuitry 121, 201, 301 may inclade a processor and
associated memory such as RAM, ROM, and/or NVRAM and may provide authentication fimctions,
safety and operational interlocks, operating parameters and usage information related to fuser 120,
toner cartridge(s) 200 and imaging units 300, respectively. Controller 102 processes prind and scan

data and operates print engivne 110 doring printing and scanner system 150 during scanning,

{8636} Computer 30, which is optional, may be, for example, 8 personal computer, including
memory 32, such as RAM, ROM, and/or NVRAM, an input device 34, such as a kevboard and/or a
mouse, and a display monitor 36, Computer 30 also includes a processor, input/output (1/0)
interfaces, and may include at least one mass data storage device, such as a bard drive, a CD-ROM
and/or a DVD unit {(not shown). Coraputer 30 may also be a device capable of comymunicating with
image forming device 100 other than a personal computer such as, for example, a tablet computer, a

smartphone, or other clectronic device,

16637] In the example embodiment Hlustrated, computer 30 includes in its memory a
sottware program inclading program instructions that function as an fmaging driver 38, ¢.g.,
printer/scanner driver software, for image forming device 100, Imaging driver 38 is in
commurication with contrefler 102 of image forming device 100 via commaunications link 40.
Imaging driver 38 facilitates commumication bebween image forming device 100 and computer 30,
Omne aspect of imaging driver 38 may be, for example, to provide formatted print data to image
forming device 100, and more particularly to print engine 110, to priut an tmage. Another aspect of
imaging driver 38 may be, for example, to facilitate the collection of scanned data from scanner

system 150,
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{3338] In some circumstances, it may be desirable to operate image forming device 100 ina
standalone mode. o the standalong mode, image forming device 100 is capable of functioning
without computer 30, Accordingly, all or a portion of imaging driver 38, or a similar driver, may be

focated m coniroller 102 of image forming device 100 so as 1o accomumodate printing and/or scanning

functionality when operating in the standalone mode.

{6639] Figuore 2 illostrates a schematic view of the interior of an example image forming
evice 100. For purposes of clarity, the components of only one of the imaging units 300 are labeled
in Figure 2. Image forming dovice 100 includes a housing 170 having a top 171, bottom 172, front
173 and rear 174. Housing 170 mncludes one or more media mput trays 140 positioned therein. Trays
140 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 140 are preferably removable for refilling. User interface 104 is shown positioned
on housing 170, Using user interface 104, a user is able 1o coter commands and generally control the
operation of the image forming device 100, For example, the user may enter commands to switch
modes {(e.g., color mode, monochrome mode), view the number of pages printed, etc. A media path
180 extends through tmage forming device 100 for moving the media sheets through the tmage
transfor process. Media path 180 includes a siraplex path 181 and may include & duplex path 182. A
medha sheet s introduced nto simplex path 181 from tray 140 by a pick mechanism 132, In the
example embodiment shown, pick mechanism 132 ineludes a voll 134 positioned at the end of a
pivotable arm 136, Roll 134 rotates to move the media sheet from tray 140 and into modia path 180,
The media sheet is then moved along reedia path 180 by various transport rollers. Media sheets may

also be introduced nto media path 180 by a mamual feed 138 having one or more volls 139.

8046} In the example embodiment shown, tmage forming device 100 includes four toner
cartridges 200 removably mounted in housing 170 in a mating relationship with four corresponding
imaging uniis 300 also removably mounted in housing 170, Each toner cartridge 200 includes a
reservoir 202 for holding toner and an outlet port in commumication with an indet port of its
corresponding imaging unit 300 for transferring toner from reservoir 202 to imaging unit 300, Toner
is transterred periodically from a respective toner cartridge 200 to its corresponding imaging umit 300
in order to replenish the imaging unit 300, In the exarople embodiment ilfustrated, each toner
cartridge 200 is substantially the same except for the color of toner contained therein, In ong
embodiment, the four toner cartridges 200 include yellow, cvan, magenta and black toner. Fach
maging unit 300 includes a toner reservoir 302 and a toner adder roli 304 that moves toner from
reservotr 302 to a developer roli 306. Each imaging unit 300 aiso includes a charging roll 308 and a
photoconductive (PC) drum 310. PC droms 310 are mounted substantially parallel to cach other when

the tmaging units 300 are jnstalled in tmage forming device 100, In the example embodiment
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illustrated, each tmaging unit 300 is substantially the same except for the color of toner contained

therein.

{6041} Fach charging roll 308 forms a nip with the corresponding PC drum 310, During a
print operation, charging roli 308 charges the surface of PC drurn 310 fo a specified voltage such as,
for example, -1000 volts, A laser beam from LSU 112 is then directed 1o the surface of PC drum 310
and selectively discharges those arcas it contacts to form a latent image. In one embodiment, areas on
PC drum 310 iHluminated by the laser beam are discharged to approximately -304 volis. Developer
rofl 306, which fornus & nip with the corresponding PC deom 310, then transfers touner to PC drom 310
to form a toner image on PC drum 310, A metering device such as a doctor blade assembly can be
used to meter toner onto developer roll 306 and apply a desired charge on the toner prior to s transfer
to PC dram 310, The toner is attracted to the areas of the surface of PC drum 310 discharged by the

laser beam from LSU 112,

16042] An intermediate transter mechanisme (ITM) 190 15 disposed adjacent to the PC drums
310, In thas embodiment, I'TM 190 15 formed as an endless belt trained about a drive voll 192, 2
tension roll 194 and a back-up roll 196, During image forming operations, ITM 190 moves past PC
drums 310 in a clockwise direction as viewed in Figure 2. Cne or more of PC drums 310 apply toner
images in their respective colors to ITM 190 at a first transfor nip 197, In one endbodiment, a positive
voltage field attracts the toner tmage from PC drums 310 fo the surface of the moving ITM 190, ITM
190 rotates and collects the one or more toner images from PC drums 310 and then conveys the toner
images {o a media sheet at 8 second transfer nip 198 formed between a transfer roll 199 and ITM 190,

which is supported by back-up roll 196,

[6043] A media sheet advancing through simplex path 181 receives the toner image from
ITM 190 as it moves through the sccond transfer nip 198, The media sheet with the toner tmage is
then moved along the media path 180 and into fuser 128, 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 sheet then passes
through exit rolls 126 located downsteeam from fuser 120, Exit rolls 126 may be rotated in cither
forward or reverse directions, In a forward direction, exit rolls 126 move the media sheet from
straplex path 181 1o an output area 128 on top 171 of image forming device 100. In areverse
divection, exit rolls 126 move the media sheet into duplex path 182 for fmage formation on a second

side of the media sheet.

[8844] Figure 3 illustrates an example embodiment of an image forming dovice 1007 that
wtilizes what is conunonly referred to as a dual componeni developer systent. In this embodument,
image forming device 1007 includes four toner cartridges 200 removably mounted in housing 170 and
mated with four corresponding tmaging units 300°. Toner is periodically transferred from reservoirs

202 of each toner cartridge 200 to corresponding reservoirs 3027 of imaging units 3007, The toner in
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reserveirs 3027 is mixed with magnetic carrier beads. The magnetic carrier beads may be coated with
a poelymeric film o provide triboelectric propertics to attract toner (o the carricr beads as the toner and
the maguetic carrier beads are mixed in rescrvoir 302°. To this embodiment, cach imaging unit 300°
nclides a magnetic roll 306° that attracts the magnetic carrier beads having toner thereon to magnetic
roll 306 through the ose of magnetic fields and transports the toner to the corresponding
photoconductive drum 310", Elecirostatic forces from the latent image on the photoconductive drum
3107 strip the toner from the magnetic carricr beads to provide a foved image on the surface of the
photoconductive drum 3107, The toned image is then transterred to FTM 190 at first transfor oip 197
as discussed above.

-

{3045] While the example image forming devices 100 and 100° shown in Figires 2 and 3
ilhustrate four toner cartridges 200 and four corresponding imaging wmits 300, 3007, it will be
appreciated that a monocolor image forming device 100 or 1007 may inclode a single toner cartridge
200 and corresponding invaging unit 300 or 300”7 as corapared to a color image forming device 100 or
100 that may include nuihiple toner cartridges 200 and imaging units 300, 3007, Further, although
imaging forming devices 100 and 100 utihize ITM 190 to transfer toner to the media, toner may be
applicd directly to the media by the one or more photoconductive drums 3140, 310 as is known in the
art. Io addition, toner may be transforred ditectly from each toner cartridge 200 to its corresponding
imagmg unit 300 or 3007 or the toner may pass through an inderraediate coraponent such as a chute,

duoct or hopper that commects the toner cartridge 200 with 1ts corresponding imaging unit 300 or 300°,

16846} With reference to Figure 4, four toner cartridges 200 are shown positioned in four
corresponding trays 400 in image forming device 100, 1807 according to one example embodiment.

In the examplc cmbodiment shown, trays 400 are formed from a unitary clement; however, trays 400
may be formed from separate elements yoounted together as desired. Trays 400 are mounted fn a
stationary position within housing 170 of image forming device 100, 100°. In the example
embediment 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. Each toner
cartridges 200 is independently insertable into and removable from its corresponding tray 400 in order
to permit a user to individoally remove and replace each toner cartridge 200 when it runs out ofusable

toner.

(6847} Figure § shows a portion of one of the trays 400 with the corresponding toner
cartridge 200 removed. Tray 400 inchades a cartridge storage area 402 that is sized and shaped 1o
bold the corresponding toner cartridge 200, Cartridge storage arca 402 is defined by a top surface 404
that gencrally conforms to the shape of the exterior of the lower portion of toner cartridge 200
inclading the bottom and sides of toner cartridge 200. Cartridge storage area 402 extends along a
iengthwise dimension 406 and is open at a front end 40¥ to permit the insertion and removal of the

corresponding cartridge 200 into and owt of cartridge storage area 402, Front ond 408 is accessible to
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a USEr upon opening one or more access doors or pancls on housing 170 of image forming device 100,
107, A rear cud 410 of cariridge storage area 402 includes a drive cloment 412, such as a gear or
other form of drive coupler, positioned fo engage & cotresponding drive clement on toner cartridge
200 in order to provide rotational power to rotating components of toner cartridge 200 such as toner
agttators in reservoir 202, Rear end 410 also includes one or more electrical contacts 414 that mate
with corresponding clecirical contacts of toner cartridge 200 in order to facilitate communications link
162 between processing eircuitry 201 on toner cartridge 200 and controller 102 of image forming
device 100, 100°. A toner inlct port 416 is positioned near rear ond 410 of cartridge storage area 402.
Tulet port 416 15 positioned to receive toner from a corresponding outlet port of tover cartridge 200.
Inlet port 416 may be a component of imaging vnit 300, 300° or an intermediate component such as a
chute, duct or hopper that permiis toner flow from foner cartridge 200 to its corresponding imaging
unit 300, 300", In onc cmbodiment, a shutter 417 is positioned above inlet port 416 and is slidably
movable between an open position and a closed position. In the open position, shutter 417 permits
toner to flow into inlet port 416, In the closed position, shutier 417 blocks inlet port 416 to prevent
toner from leaking out of inlet port 416 when toner cartridge 200 is absent from tray 400, Shutter 417
is biased toward the closed position blecking indet port 416 such as, for example, by ove or more
extension springs 415, Inthe example embodiment Hustrated, shutter 417 slides toward front end
4018 when shutter 417 moves from the open position to the closed position and toward rear end 410

when shutter 417 moves from the closed position to the open position.

1304858} Tray 400 includes alignment features that position toner cartridge 200 relative to
drive eloment 412, electrical contacts 414 and inlet port 416, Tray includes a pair of loading rails 418,
420 (Figure 9) rurming along lengthwise dimension 406 of cartridge storage area 402 between frout
end 408 and rear end 410. Loading ratls 418, 420 are positioned at opposite sides of cartridge storage
area 4002 to engage opposite sides of the toner cartridge 200 installed therein. Each loading rail 418,
20 includes a top rail surface 4192, 4214 (Figure 9) on which a positioning rib of toner cartridge 200
may rest. Each loading rail 418, 420 also includes an outer side restraint 419b, 421b (Figure 9} that
Hmits the side-to-side motion of toner cartridge 200 in cartridge storage area 402, One or more hold-
down features 422 are spaced above each loading rail 418, 420. For example, in the embodiment

ilfustrated, each loading ratl 418, 420 inchudes a pair of bold-down features 422, a first hold-down

410. Each hold-down featare 422 includes a bottom contact surface 423 positioned to serve as an
upper restraint to prevent toner cartridge 200 from rising out of cartridge storage arca 402, Each
foading rail 418, 420 is open ai front end 40¢ in order to permit toner cartridge 200 o be inserted and
removed at front end 408, A stop 424 is positioned at rear end 410 of cach loading rail 418, 420 to

prevent over-insertion of toner cartridge 200 nto tray 400, In the example embodiment ilustrated,
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gach stop 424 inclades a generally vertical wall extending upward at rear end 410 of loading rails 418,

424,

16649} Tray 400 may also include a keying 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 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. 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.

{6058} Tray 400 also includes a latch 430 that retains toner cartridge 200 in its final
operating position in tray 400 as discussed in greater detail below, Latch 430 is positioned in a
channel 432 that runs along lengthwise dimension 406 from front end 408 toward rear end 410
beneath loading rail 418. Latch 430 includes an engagement feature such as a fin 434 that is spaced
inward from front end 408 and projects upward through top rail surface 419a in position to contact
toner cartridge 200 when toner cartridge 200 is fnstalled n tray 400, Latch 430 also includes an
engagement feature such as an arm 436 at a distal end 438 of latch 430 that is exposed at front end

408 of tray 400.

16651} Figures 6-8 show toner cartridge 200 according to one example eabodiment. Toner
cartridge 200 includes an clongated body 203 that includes walls forning toner reservoir 202 {(Figures
2 and 3). In the example embodiment illustrated, body 203 includes a generally cylindrical wall 204
that extends along a lengthwise dimension 205 and a pair of end walls 206, 207 defining a front end
20% and a rear end 210, respectively, of toner cartridge 200. Wall 204 inchudes g top 204a, bottom
204b and sides 204¢, 204d. In the embodiment illustrated, end caps 212, 213 are mounted on end
walls 206, 207, respectively, such as by suitable fasteners {e.g., screws, rivets, ete.) or by a snap-fit
engagement. An outlet port 214 is positioned on bottom 204k of body 293 near end wall 207, Toner
is periodically delivered from reservoir 202 through outlet port 214 to inlet port 416 to refill reservoir
302 of imaging unit 300, 300" as touner is consumed by the printing process. Toner cartridge 200
includes one or more agitators {c.g., paddies, augers, etc.) to stir and move toner within reservoir 202
toward outlet port 214, In the example embodiment ilustrated, a drive element 216, such as a gear or
other form of drive coupler, is positioned on an outer surface of end wall 207, Drive element 216 1s
positioned to engage corresponding drive clement 412 when toner cartridge 200 is installed in tray

400 in order to receive rotational power to drive the agitator(s) in reservoir 202. The agitator{s)
po 3 R
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within reservoir 202 may be connected directly or by ¢ne or more intermediate gears o drive element

216,

[6652] In one embodiment, a shutter 218 is positioned on bottom 204b of body 203 and is
slidably movable between an open pesition and a closed position. In the open position, shutter 218
permits toner to flow from outlet port 214 of toner cartridge 200. In the closed position, shutter 218
blocks outlet port 214 to provent toner from escaping cartridge 200, Shutter 218 is biased toward the
closed position blocking outlet port 214, For example, one or more extension springs 222 may bias
shutter 218 toward the closed position as shown. In the exaniple cobodiment illustrated, shutter 218
stides toward front end 208 when shutter 218 moves from the closed position to the open position and

toward rear end 210 when shutter 218 moves from the open position to the closed position.

[0053] Toner cartridge 200 also inclodes one or more electrical contacts 224 positioned on
the outer surface of end wall 207, Electrical contacts 224 are positioned generally orthogonal to
fengthwise dimaension 205, In one embodiment, electrical contacts 224 are positioned on a prinded
cireuit board 226 that also includes processing circuitry 201, Processing cireuitry 201 may provide
authentication functions, safety and operational interfocks, operating parameters and usage
information related to toner cartridge 200. Electrical contacts 224 are positioned to contact
corresponding electrical contacts 414 when toner cartridge 200 s installed n tray 400 in order to

facilitate communications link 162 with controlier 102,

[8354] Toner cariridge 200 also includes a positioning wing 228, 230 on cach side 204¢ 2044
of wall 204, Positioning wings 228, 230 extend along lengthwise dimension 208 between front end

208 and rear end 210, With reference to Figure 9, toner cartridge 200 is shown with positioning

wings 228, 230 resting on top rail surfaces 419a, 4212 of loading rails 414, 420 below hold-down
catures 422, Loading rails 418, 420 allow toner cariridge 200 to slide into and out of tray 400 from
front end 208 along lengthwise dimensions 406, 205. Hold-down features 422 provide an upper

resiraint for positioning win,

g3 228, 23( and prevent vertical motion of toner cartridge 200 during
e 20

operation of toner cariridge 200 in image forming device 100, 1007 or vertical displacement of toner
cartridge 200 during shipping. In this configuration, top raid surfaces 419a, 421a and hold-down
features 422 limit the vertical movement of toner cartridge 200 in tray 400. As shown in Figure 9,
positioning wings 228, 230 are restrained in the side-to-side direction by outer side restraints 419b,

421b to limit the side-to-side movement of toner cartridge 200 in tray 400,
5 »

[8G55] With reference back to Figures 6-8, where tray 400 includes a keying strocture 426
such as slot 428 (Fig. 5), toner cartridge 200 may include a complementary keying structure 240 to
prevent toner cartridge 200 from bemng inserted into the wrong tray 400 based on the color of toner
contained in toner cartridge 200, For example, keying strocture 240 may include a rib 242 that

projects from wall 204 near front end 208 having one of four positions argund the outer surface of



10

30

35

WO 2015/076870 PCT/US2014/040463
12

wall 204 based on the color of toner contained therein. Accordingly, if a user attempts to insert a

toner cartridge 200 into 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 keying structure 426 of the tray 400,

16056} With reference to Figure 19, toner cartridge 200 includes a latch catch 232 that
receives latch 430 of tray 400 in order to restrain tover cariridge 200 from moving in a forward
direction toward front end 408 along lengthwise dimension 205 in tray 400 and to removably affix
toner cartridge 200 to tray 400. In the example cmbodiment illesirated, latch cateh 232 is formed on
positioning wing 228, Specifically, in this embodiment, positioning wing 228 includes two wing
members 2284, 228b extending along lengthwise dimension 208, In this embodiment, wing member
228b 1s positioned i front of wing member 228a with a cutout 228¢ formed along lengthwise
dimension 205 between wing member 228a and wing member 228b. In this embodiment, latch catch
232 mehades a frond end surface 234 of wing member 2283 that engages fin 434 of latch 430 to secure
toner cartridge 200 in tray 400, It will be appreciated that positioning wings 228, 230 and latch catch
232 may take any suitable shape as desived i order to position and secure toner cartridge 200 in tray
400. In the example embodiment shown, wing members 228a and 228b and positioning wing 230 are
formed as ribs that project from the sides of wall 204, i another cmbodiment, wing member 228b is
omitted such that positioning wing 228 includes only wing member 228a. In another embodiment, the
fength of wing member 228a is sigmificantly less. Wing member 228a may also utilize various other
shapes as desired such as a rounded peg or a curved rib. Similarly, positioning wing 230 may include

one or more straight or curved ribs of different lengths or the same lengih, one or more pegs, etc.

18657] Laich 430 is pivotable about a pivot point P1 between a latched position shown in
Figure 10 with fin 434 in the insertion path of positioning wing 228 in loading rail 418 and an
unlatched position (Figs. 17 and 19} with fin 434 clear of the imsertion path of positioning wing 228 in
foading rail 418, In the exampie embodiment itostrated, latch 430 pivots op and down between the
tatched position and the unlatched position such that fin 434 extends upward through top rail surface
418a of loading rail 418 in the latched position. Alternatively, latch 430 ay pivot from side-to-side
and fin 434 may extend through outer side restraint 418b in the larched position. Figure 11 shows the
mside of channel 432 looking op at latch 430, In one embodiment, channel 432 mchudes a U-shaped
slot 442 that retains a cyhindrical pivot 444 at a proximal end 446 of latch 430. Slot 442 permits latch
43{ to pivot but resirains the movement of pivot 444 in the front-lo-rear and side-to-side directions in
channel 432, With reference back to Figure 10, latch 430 is biased toward the latched position by a
biasing member such as a cantilevered spring 448. In the example embodiment ilhustrated, spring 448
is positioned in channel 432 and mounted to tray 400 by fasteners 450 such as screws, rivets, ete.
Alternatively, the biasing member may inchide a compression or cxtension spring attached at onc end
to latch 430 snd at another eund o an inner surface of channel 432 or a torsion spring positioned about

pivot point P1. With reference to Figure 12, in one embodiment, arm 436 of latch 430 extends



10

30

35

WO 2015/076870 PCT/US2014/040463
13

forward through an elongated guide slot 440 that Emits the motion of latch 430 between the latched
position and the unfatched position and restricts latch 430 from moving perpendicular to guide slot
440 (i.c., the side-to-side direction in the cxample embodiment illustrated). Arm 436 is exposed at
front end 408 of tray 400 through guide slot 440 in order to receive an actuation force 1o overcome the
bias applied by spring 448 to move latch 430 from the latched position to the unlatched position
order to release toner cartridge 200 from tray 400 as discussed in greater detail below.

16658] With reference back to Figure 10, fin 434 includes an angled or ramped front

P

canmning surface 434a. Front canuming surface 434a of fin 434 allows positioning wing 228 to can
fatch 430 toward the unlatched position when toner cartridge 200 is inserted into tray 400 and
positioning wing 228 contacts front surface 434a of fin 434, Fin 434 also includes a rear latching
surface 434b that is positioned to contact latch catch 232 of toner cartridge 200 in order to retain toner
cariridge 200 in tray 400 when latch 430 1s in the latching position. In one embodiment, roar latching
surface 434b is angled rearward with respect to the body of latch 430 in order to direct the force on
rear fatching surface 434b from latch cateh 232 when toner cartridge 200 15 mstalled in tray 400
through pivet point P1 of latch 430, This prevents latch 430 from madvertently ymlatching during
extreme conditions such as if irmage forming device 100, 1007 is dropped. In another cmbodiment,
rear latching surface 434b is generally perpendicular to the body of latch 430; however, in this

embodiment, latch 430 may be prone to uniatching during extreme conditions.
o = o

8059} Figure 13 shows an exploded view of 8 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 14 and 15 show front and rear views, respectively, of
fatch actuator 252 coupled with end cap 212 according to one embodiment. Latch actuator 252 is
ioosely retained within a skirt 254 on a vear side 256 of end cap 212, Latch actuator 252 includes one
or more guide slots 258 that veceive corresponding guide posts 260 on rear side 256 of end cap 212.
Guide slots 25¥ are clongated to permit latch actuator 252 to move relative to end cap 212, For
cxample, in the embodinent Ulustrated, latch actuator 252 translates up and down relative to end cap
212; however, motion n other directions (e.g., rotation, translation in other divections, etc.) may be
used as desired. The height of gunde slots 258 hmits the amount of travel of latch actuator 252
relative to ond cap 212, The engagement between guide slots 258 and guide posts 260 also guards
against breakage of latch actuator 252 or end cap 212 caused by excessive force applied to latch
actuator 252 by a user. Although the example embodiment tlustrated 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 goide posts and end cap 212 includes clongated guide

slots.

{8860} A release handle 262 extends from a front side 264 of latch actuator 252 through a

slot 266 in end cap 212 such that handle 262 is exposed on a frong side 268 of end cap 212 in order to
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permit a user to engage handle 262, In the crample embodiment illustrated, 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 Ulustrated, slot 266 is elongated vertically with respect to handle
262 so that handle 262 is free to translate up and down within slot 266 as gunde posts 260 travel

within goide slots 258; however, other directions of motion may be used as desired.

18861} An actuation foot 270 extends downward from a botiom portion of latch actuator 252
near the side of body 203 having positioning wing 228 {proximate to loading rail 418 and laich 430
when toner cartridge 200 is installed in tray 400). Actuation foot 270 includes 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 i order to move latch 430 from the latched position to the
anlatched position to release toner cariridge 200 from tray 400. Skirt 254 inclodes a cutout 2535 that

permits actuation foot 270 to extend beyond skirt 254 in order to contact arm 436,

{68621 Latch actuator 252 is movable between a home position shown in Figure 15 and a
releasing posttion (Fig. 19). Tn ovc embodiment, a cantilovered bias arm 274 of latch actuator 252
biases latch actuator 252 toward the home position. Bias arm 274 15 resiliently deflectable by a 1ib
276 or a portion of skirt 254, Bias arm 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 mcluding actuation foot 270 wanslates downward with respect to end cap 212 and body 203 from
the home position t¢ the releasing position. When a user releases handle 262, the bias applied by amm
274 returns latch actuator 252 inclading actuation foot 270 upward to the home position. The
engagement between guide posts 260 and guide slots 258 controls the movement of latch actuator 252
relative to end cap 212, In other embodiments, latch actuator 252 15 biased toward the home position

by one or more springs.

o

18863] In one embodiment, acteation 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. 12) at the frond end of arm 436
in order to ensure that actuation foot 270 is positioned above arm 436 when foner cartridge 200 s
installed in tray 400. Otherwise, if toner cartridge 200 was 1nserted into tray 400 with latch actuator
252 depressed to the releasing position, actuation foot 270 could tend to crash against arm 436 of

faich 430 before toner cartridge 26{ is fully seated in tray 400.

106364} Figures 16-20 are sequential views illustrating the insertion and removal of toner
cartridge 200 into and out of fray 400 according to one embodiment. Figure 16 shows toner cartridge
200 as it is first inserted mto the corresponding tray 400. Rear end 210 of toner cartridge 200 is
inserted into the open front end 408 of tray 400 into cartridge storage area 402 with positioning wings

228, 230 posttioned on loading rails 418, 420. The user pushes toner cartridge 200 toward rear end
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410 of tray 400 with positioning wings 228, 230 shiding along loading rails 418, 420. Outer side
restraints 419b, 421b (Figure 9} limit the side-to-side travel of toner cartridge 200 as toner cartridge
200 advances toward rear end 410, As toner cartridge 200 advances, positioning wings 228, 230 pass
under hold-down features 422, which prevent toner cartridge 200 from votating vertically as toner
cartridge 200 is inserted. Figure 16 shows wing member 228a passing under the hold-down feature
422 of loading rail 418 proximate front cnd 408 of tray 400 and approaching front camming surface

434a of fin 434 of latch 430.

[8865] Figure 17 shows toner cartridge 200 as it advances further into fray 400 roward rear

end 410, As shown in Figure 17, when positioning wing 228 (wing member 228a) contacts front
canuming surface 434a of fin 434, the insertion foree from toner cartridge 200 overcomes the biasing
force applied to latch 430 causing latch 430 to pivot from the latehed position to the unlatehed
position {clockwise as viewed in Figure 17).

[8366] Figure 18 shows toner cartridge 200 fully advanced and seated in its final operating
position in fray 400, As toner cartridge 200 approaches its final position, shutter 218 contacts a stop
near inlet port 416 causing shutter 218 to shide from the closed position to the open position as toner
cartridge 200 advances. Stmilarly, a portion of body 203 of toner cartridge 200 contacts shutter 417
causing shutter 417 o shide from the closed position to the open position.  As toner cartridge 200
reaches its tinal position, fin 434 of latch 430 reachos latch catch 232 causing latch 230 to return to
the latched position from the unlatched position as a result of the bias applied by spring 448.
Specifically, in the example embodiment illustrated, wing member 2283 clears fin 434 causing latch
230 to pivot about pivet poird P to the latched position {counterciockwise as viewed in Figure 18}
and fin 434 to protrude into cutout 228¢. When latch 430 returns to the latched position, an audible
clicking noise ts produced by fin 434 snapping into cutout 228¢ providing the user with feedback that

toner cartridge 200 is correctly seated.

186671 When toner cartridge 200 reaches its final position, drive element 216 mates with
corresponding drive clemoent 417 to receive rotational power, clecirical contacts 224 mate with
corresponding electrical contacts 414 in order to establish communications Hnk 162 between
processing circuttry 201 and controller 102, and outlet port 214 aligns with inlet port 416 1o pormit
toner to transfer from reservoir 202 of toner cartridge 200 to reservoir 302 of imaging unit 300, 300",
With toner cariridge 200 instalied and latch 430 i the latched position, rear laiching surface 434b of
fin 434 prevents front end surface 234 of wing member 2282 and toner cartridge 200 from advancing
toward front end 408 thereby locking toner cartridge 200 into the operating position until latch 430 is
moved to the unlatched position. In ove emnbodiment, drive element 412 meshes with the outer axial
end of drive clement 216 and the rotational axis of drive clement 412 15 substantially in line with the
rotational axis of drive clement 216, For example, drive element 412 may include an Oldham coupler

or the like that is biased axially toward drive clement 216 such that drive element 412 applics an axial



10

30

35

WO 2015/076870 PCT/US2014/040463
16

force in the forward direction toward front end 408 along lengthwise dimension 406, 205 to rear end
210 of toner cartridge 200, In one embodiment, oloctrical contacts 414 are alse biased along
fengthwise dimension 406, 205 against rear end 210 of toner cartridge 200 such that clectrical
contacts 414 apply a force in the forward direction along lengthwise dimension 406, 205 agamst
clectrical contacts 224 of toner cartridge 200. In one embodiment, shutter 417 13 biased along
lengthwise dimension 406, 205 against body 203 in the forward direction. Further, when shutter 218
is slid from the closed position to the open position and extension spring(s) 222 are stretched, a force
is applied to touer cartridge 200 along lengthwise dimension 406, 205 in the forward direction. These
forees along lengthwise dimension 466, 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 catch 232 into
engagement with rear latching surface 434b of fin 434 of latch 430 thereby controfling the front-to-

rear posttion of toner cartridge 200 in tray 400,

18068} Figure 19 shows toner cartridge 200 when release handle 262 is pressed and laich
actaator 252 1s moved from the home position 1o the releasing position in order to release toner
cartridge 200 from tray 400. When release handle 262 is pressed downward by the user overcoming
the bias applicd to latch actuator 252 by bias arm 274, latch actuator 252 slides downward between
end wall 206 and end cap 212 causing bias arm 274 1o deflect. The engagement between guide slots
258 and guide posts 260 guides the motion of latch actuator 252, Ag latch actuator 252 moves fo the
releasing position, actuation foot 270 lowers and pushes arm 436 of lateh 430 downward overcoming
the bias applicd to latch 430 by spring 448 and causing latch 430 to pivot from the latched position (o
the unfarched position. As latch 430 moves from the latched position to the unlatched position, fin
434 ¢lears latch catch 232, When fin 434 clears latch catch 232, toner cartridge 200 is no longer
restrained in the front-to-rear direction by latch 430, As a result, when latch 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.

18069} As shown in Figure 20, where toner cartridge 200 is biased in the direction of front
end 208 such as by drive clement 412, electrical contacts 414 and the force on shutter 218, when latch
430 15 moved to the unlatched position and fin 434 clears latch catch 232, the force on toner cartridge
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
relcase handle 262, In this manner, touer cartridge 200 moves forward and presents itself to the user
for removal thereby providing feedback 1o the user that toner cartridge 200 is unlatched and ready for
removal and assisting the user with the removal by advancing toner cartridge 200 part of the way out
of tray 400. Specifically, in the cmbodiment illustrated, the force on rear end 210 of toner cariridge
200 applied by drive element 412 on drive eleraent 216, by electrical contacts 414 on electrical

contacts 224, and by shutter 417 on body 203 pushes toner cartridge 200 toward front end 408,
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Further, the spring force of spring(s) 222 wurges toner cartridge 200 toward front end 408 and causes
shutter 214 to move from the open position to the closed position in order to prevent toner from
feaking from outlet port 214 when tover cartridge 200 is released. In one embodiment, toner cartridge
200 advances on the order of about 20 num to about 530 mm forward on its own without additional user

intervention when handle 262 1s pressed and latch 430 moves to the unlatched position.

186761 With reference to Figores 10 and 14, in the example embodiment illustrated, end cap
212 includes a front face 274 that blocks the user’s access to arm 436 of latch 430 when tone

cartridge 200 is in #s fival seated position in tray 400. o this emwbodiment, release handle 262
extending through slot 266 in end cap 212 is the only engagement feature presented to the user

thereby providing an intuitive feature to the user for releasing toner cartridge 200 from tray 400.

18671 Ag discussed above, other configurations of release mechanism 250 for actuating

T
I3
K

fateh 430 to release toner cartridge 200 from tray 400 may be used as desired. For example, Figures
21-24 show a release mechanism 1250 for use with toner cartridge 200 according to one example
embodiment. Figure 21 shows an exploded view of release mechanism 1250, In this embodiment,
end cap 212 includes an outer end cap 212a and an inver end cap 212b attached to each other, for

example, by suttable fasteners {o.g., screws, rivets, eic.) or by a snap-fit engagement. Release

mechanism 1230 includes a latch actuator 1252 positioned between end wall 206 and mnner end cap
212b. Latch actuator 1252 is loosely retained withiu a skirt 1254 on a rear side 1256 of inner end cap
i2b and a tlange 1259 having a keying rib 12539a on a rear side 1257 of outer end cap 212a. Latch
acteator 1252 inchudes one or more guide slots 1258 that receive corresponding goide posts 1260 on
rear side 1256 of inner end cap 212b. Again, this configuration may be reversed as desired. As
discussed above, guide stots 1258 are clongated to permit latch actuator 1252 10 move {¢.g., up and

down) relative to end cap 212,

18672} A release handle 1262 1s pivotally mounted to mmer end cap 212b about a pivot axis
P2. Release handic 1262 extends through a slot 1266 in outer end cap 2123 such that handle 1262 is
gxposed on a front side 1268 of outer end cap 212a in order to permit a user to engage handle 1262,
In the example embodiment illustrated, handle 1262 includes a pair of pivot holes 1263 that receive
corresponding pivot posts 1264 on front side 1268 of outer end cap 212a. This configuration may be
reversed as desired such that handle 1262 includes pivot posts and outer end cap 212a includes pivot
holes. Further, release handle 1262 may be mounted to inner end cap 212h instead of outer end cap
212a as desired. In the exarople embodimend ibustrated, handle 1262 and slot 1266 are generally
borizontal and handie 1262 pivots up and down; bowever, other oricutations may be used as desived
such as mounting handle 1262 vertically and handle 1262 pivoting side-to-side. Haundle 1262 nclades
a sector gear 1276 on a rear side 1278 of handle 1262 that engages corresponding gear teeth 1280
(Figores 23 and 24} on front side 1265 of fatch actuator 1252, Gear teeth 1280 extend through a slot

1282 in jooner end cap 212b i order to engage sector gear 1276 of bandle 1262,
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16673} With reference to Figure 22, an actuation foot 1270 extends downward from a bottom
portion of latch actuator 1252 near the side of body 203 having positioning wing 228 (proximate to
loading rail 418 and latch 430 when toner cariridge 200 1s jnstalled in tray 400). Actuation foot 1270
mclades a downward facing contact surface 1272 that extends rearward toward end wall 207,
Actuation foot 1270 is positioned to engage arm 436 of latch 430 from above in order to move lateh
430 from the latched position to the unlatched position to release toner cartridge 2040 from tray 400 as
discussed above. A gap 1255 is formed between skirt 1234 and flange 1259 that permits actuation

foot 1270 to extend beyound skirt 1254 and flange 1259 in order to contact arm 436.

18674} Latch actaator 1252 is movable between a home position shown in Figure 23 and a
releasing position shown in Figure 24, As shown in Figare 21, in one embodiment, a cantilevered
bias arm 1274 of latch actuator 1252 biases latch actuator 1252 toward the home positim‘; as discussed
gbove. Bias arm 1274 is resiliently deflectable by a vib 1253 on inner end cap 212b. Bias arm 1274
biases latch actuator 1252 and actuation foot 1270 upward with wq*ect to end cap 212, With
reference to Figures 23 and 24, when a user pulls release handle sandle 1262 pivots
counterclockwise as viewed in Figures 23 and 24 and the engagement between sector gear 1276 of
handle 1262 and gear teoth 1280 of latch actuator 1252 causes latch actuator 1252 to translate
downward with respect to end cap 212 and body 203 from the home position (Fig. 23) to the releasing
position {Fig. 24). Actoation foot 1270 lowers with lateh actuator 1252 in order to engage arm 436 of
fatch 430 to move latch 430 from the latched position to the unlatched position as discussed above.
When a user releases handle 1262, the bias applied by arm 1274 returns latch actuator 1252 including
actuation foot 1270 upward to the home position and the engagement between sector gear 1276 of

handle 1262 and gear tecth 1280 of latch acnsator 1252 causes handle 1262 to pivot back downward

{clockwise as viewed in Figures 23 and 24).

18475] Figires 25 and 26 show another release mechanism 2250 for use with foner cartridge
204 sccording to one example embodiment. Release mechanism 2250 includes a latch actuator 2252
positioned berween end wall 206 and end cap 212, Latch actuator 2252 s loosely retained by ribs
2254 and a skirt 2270 on a rear side 2256 of end cap 212, Latch actuator 2252 includes one or more
guide slots 2258 that receive corresponding guide posts 2260 on rear side 2256 ofend cap 212. A
rotatable release dial 2262 is mounied to a front side 2264 of end cap 212, Release dial 2262 includes

a handie 2266 that a user may engage to rotate dial 2262. A gear 2268 is rotatably coupled to relcase

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 2268 on the side of gear 2268 near the side of body 203 bhaving

&

positioning wing 228 (proximate to loading rail 4138 and latch 430 when toner cartridge 200 is
).

installed in tray 400
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{ﬁﬁ?’ﬁ} Axn actuation foot 2274 extends downward from a bottom portion of latch actuator
22582, Actoation foot 2274 inchudes a downward facing contact surface 2276 that oxtends rearward

toward end wall 207, Actuation foot 2274 is positioned to engage arm 436 of latch 430 from above in
order to move latch 430 from the latched position to the unlatched position to release toner cartridge
200 from tray 400 as discussed above. A gap 2278 is formed between ribs 2254 and skirt 2270 that

permits actuation foot 2274 to extend beyond ribs 2254 in order to contact arm 436.

16677} In the example embodiment illustrated, latch actoator is translatable up and
down with the rotational movement of dial 2262 and gear 2268, Latch actuator 2252 is biased upward
such as, for example, by an extension spring 2280 (or a compression spring) on latch actuator 2252 or
a torsion spring on gear 2268, When a user turns dial 2262 using handle 2266, dial 2262 and gear
2268 rotate {clockwise as viewed in Figore 26) and the engagement between gear 2268 and rack gear
2272 of latch actoator 2252 causes latch actuator 2252 to translate downward with respect to end cap
12 and body 203, Actuation foot 2274 lowers with latch actuator in order to engage arm 436 of
fatch 430 to move latch 430 from the latched position to the unlatched pusiﬁma as discussed above.
When a user releases handle 2266 of dial 2262, the bias retums fatch actuator 2 including
actuation foot 2274 upward and the engagement between rack gear 2272 and gear 2268 causcs dial
2262 and gear 2268 to pivot back {counterclockwise as viewed in Figure 26). fo another emmbodiment,
tatch actuator 2252 includes a civcular 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 latch 430 when dial 2262 is turned and to disengage from arm 436 o

fatch 430 when dial 2262 is released as a result of the bias applied 1o larch actuator 2252,

18078} The foregoing description illustrates various aspects and examples of the present
disclosure. It is not intended to be exhaustive. Rather, it 18 chosen to illustrate the principles of the
present disclosure and its practical application to enabie one of ordinary skill in the art to utilize the
present disclosure, including its varicus moditications that naturally foillow. All modifications and
variations arc conterplated within the scope of the present disclosure as determained by the appended
claims. 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:

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 uncbstructed 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;

the drive element and the electrical contact positioned to receive a bias force
in a forward to direction toward the front side of the body along the
lengthwise dimension;

a latch catch on the first side of the body positioned o 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;

a latch actuator at the front of the body that is movable relative to the body
between a home position and a releasing position; and

a release handle at the front of the body unobstructed for user engagement
and operatively connected to the latch actuator such that actuation of the
release handle causes the lalch actuator to move from the home position
to the releasing position to unlatch the body from the image forming
device.

The replaceable unit of claim 1, wherein the latch actuator is biased toward
the home position.

The replaceable unit of claim 1, further comprising:
an outlet port on the bottom of the body for transferring toner out of the

reservoir; and
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a shutter slidably movable 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 shuiter
moving toward the front of the bady 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 1, further comprising 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 4, 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.

. The replaceable unit of claim 1, wherein the front of the body includes a front
end wall of the body and an end cap mounted on the front end wall, wherein
the latch actuator is positioned between the front end wall and the end cap
and the latch actuator is movable relative to the front end wall and the end

cap.

. The replaceable unit of claim 6, wherein the release handle is accessible

through a slot in the end cap.

. The replaceable unit of claim 6, wherein the latch actuator includes a foot that
raises and lowers when the latch actuator moves toward the home position
and toward the releasing position, respectively, to unlatch the body from the

image forming device.

. The replaceable unit of claim 6, wherein the Jaich actuator includes a
cantilevered bias arm extending therefrom that biases the latch actuator

toward the home position.




10. 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, the
front of the body including a front end wall of the body and an end cap
mounted in front of the front end wall;

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 side along the lengthwise dimension; and

a latch releasing mechanism including:

a latch actuator positioned between the front end wall and the end cap and
having an actuation foot extending from the latch actuator, the latch
actuator and the actuation foot being movable relative to the front end
wall and the end cap between a home position and a releasing position
and being biased toward the home position; and

a release handle accessible from a front side of the end cap for user
engagement and operatively connected to the latch actuator such that
actuation of the release handle causes the latch actuator and the
actuation foot to move from the home position to the releasing position
to permit the actuation foot to contact the corresponding latch of the
image forming device to unlatch the body from the image forming

device.

11. The replaceable unit of claim 10, further comprising:

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;
and

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, wherein the drive element and the electrical
contact are positioned to receive a bias force in the forward direction along

the lengthwise dimension.
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12. The replaceable unit of claim 11, furiher comprising:

an outlet port on the botiom of the body for transferring toner out of ihe
reservoir; and

a shutter slidably movable 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 bcdy as the shutter moves toward ihe open
position and toward the rear of the body as the shutter moves toward the

closed position.

13. The replaceable unit of claim 10, further comprising 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 laich catch includes a front end surface of the first
positioning wing.

14. The replaceable unit of claim 13, 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.

15. The replaceable unit of claim 10, wherein the release handle is attached to
the latch actuator and accessible from the front side of the end cap through a

slot in the end cap.

16. The replaceable unit of claim 10, wherein the actuation foot raises and lowers
when the latch actuator and the actuation foot move toward the home

position and toward the releasing position, respectively.

17. The replaceable unit of claim 10, wherein the latch actuator includes a
cantilevered bias arm extending therefrom that biases the latch actuator
toward the home position.




