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(57) ABSTRACT

A toner cartridge according to one example embodiment
includes a housing having a front, rear, first side, second
side, top and bottom forming a toner reservoir. An outlet port
1s positioned on the front of the housing proximate the first
side for transierring toner out of the reservoir. A drive gear
1s positioned on the front of the housing and has a center
proximate the second side for receiving rotational power. A
cavity 1s formed in the bottom of the housing. A latch catch
1s positioned in the cavity on an 1nner side of the front of the
housing for receiving a latch for securing the toner cartridge
in an 1image forming device. The latch catch 1s positioned
closer to the bottom of the housing than the outlet port and
the drive gear and between the center of the drive gear and
the outlet port 1 the side-to-side direction.

21 Claims, 11 Drawing Sheets
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TONER CARTRIDGE HAVING LOADING
AND LATCHING FEATURES

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS REFERENCES TO RELATED
APPLICATIONS

This application claims priority to U.S. Provisional Patent
Application Ser. No. 61/888,698, filed Oct. 9, 2013, entitled
“Toner Cartridge Loading and Latching,” the content of
which 1s hereby incorporated by reference in 1ts entirety.

BACKGROUND

1. Field of the Disclosure

The present invention relates generally to electrophoto-
graphic printers and more particularly to a toner cartridge
loading and latching features.

2. Description of the Related Art

In order to reduce the premature replacement of compo-
nents traditionally housed within a toner cartridge for an
image forming device, toner cartridge manufacturers have
begun to separate components having a longer life from
those having a shorter life into separate replaceable units.
Relatively longer life components such as a developer roll,
a toner adder roll and a doctor blade are positioned 1n one
replaceable unit (a developer unit). The 1mage forming
device’s toner supply, which 1s consumed relatively quickly
in comparison with the components housed 1n the developer
unit, 1s provided 1n a reservoilr 1n a separate replaceable unit
in the form of a toner cartridge that mates with the developer
unit. In this configuration, the number of components
housed 1n the toner cartridge 1s reduced 1n comparison with
traditional toner cartridges.

It 1s important that the toner cartridge 1s precisely aligned
within the image forming device. If the toner cartridge 1s
misaligned, the exit port on the toner cartridge may not seal
against the entrance port on the developer unit potentially
causing severe toner leakage which may result in mechani-
cal and print quality defects. Further, 11 the toner cartridge 1s
misaligned, a drive gear on the toner cartridge may not
achieve proper gear mesh with a corresponding drive gear 1in
the 1mage forming device potentially resulting 1n gear cog-
ging. The toner cartridge must also be rigidly held 1in place
after 1t 1s 1nstalled 1n the 1mage forming device 1n order to
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 1image forming device. Accordingly, 1t will be
appreciated that precise alignment of the cartridge and
relatively simple 1nsertion of the cartridge into the image
forming device 1s desired.

SUMMARY

A toner cartridge for use in an i1mage forming device
according to a first example embodiment includes a housing
having a front, a rear opposite the front, a first side, a second
side opposite the first side, a top and a bottom opposite the
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top. The housing has a reservoir for holding toner. An outlet
port 1s positioned on the front of the housing proximate the

first side for transferring toner out of the reservoir. A drive
gear 1s positioned on the front of the housing and has a center
proximate the second side for receiving rotational power
when the toner cartridge 1s installed 1n the 1image forming
device. A cavity 1s formed 1n the bottom of the housing. A
latch catch 1s positioned in the cavity on an mner side of the
front of the housing for recerving a latch for securing the
toner cartridge in the 1mage forming device. The latch catch
1s positioned closer to the bottom of the housing than the
outlet port and the drive gear. The latch catch 1s positioned
between the center of the drive gear and the outlet port in the
side-to-side direction.

A toner cartridge for use 1n an 1mage forming device
according to a second example embodiment includes a
housing having a front, a rear opposite the front, a first side,
a second side opposite the first side, a top and a bottom
opposite the top. The housing has a reservoir for holding
toner. An outlet port 1s positioned on the front of the housing
proximate the first side for transferring toner out of the
reservolr. A drive gear 1s positioned on the front of the
housing and has a center proximate the second side for
receiving rotational power when the toner cartridge 1s
installed 1n the 1mage forming device. A cavity 1s formed 1n
the bottom of the housing. An electrical connector 1s posi-
tioned 1n the cavity for establishing a communications link
when the toner cartridge 1s installed 1n the 1image forming
device. A latch catch 1s positioned on the front of the housing
and unobstructed to receive a latch from within the cavity on
an 1mner side of the front of the housing for securing the
toner cartridge 1n the image forming device. The latch catch
1s positioned closer to the bottom of the housing than the
outlet port and the drive gear. The latch catch 1s positioned
between the center of the drive gear and the outlet port in the
side-to-side direction.

A toner cartridge for use in an 1mage forming device
according to a third example embodiment includes a housing
having a front, a rear opposite the front, a first side, a second
side opposite the first side, a top and a bottom opposite the
top. The housing has a reservoir for holding toner. An outlet
port 1s positioned on the front of the housing proximate the
first side for transferring toner out of the reservoir. A drive
gear 1s positioned on the front of the housing and has a center
proximate the second side for receiving rotational power
when the toner cartridge 1s installed 1n the 1mage forming
device. A cavity 1s formed 1n the bottom of the housing. An
clectrical connector 1s positioned 1n the cavity for establish-
ing a communications link when the toner cartridge 1is
installed 1n the image forming device. A latch receiving shelf
1s positioned 1n the cavity on an 1inner side of the front of the
housing unobstructed to receive a latch for securing the
toner cartridge in the image forming device. The latch
receiving shellf defines the vertical position of the toner
cartridge when the toner cartridge is installed 1n the 1image
forming device. The latch receiving shelf 1s positioned
closer to the bottom of the housing than the outlet port and
the drnive gear. The latch receiving shelf i1s positioned
between the center of the drive gear and the outlet port in the
side-to-side direction.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings incorporated in and forming,
a part of the specification, illustrate several aspects of the
present disclosure, and together with the description serve to
explain the principles of the present disclosure.
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FIG. 1 1s a schematic side view of the interior of an 1image
forming device according to one example embodiment.

FI1G. 2 15 a perspective view of four imaging stations each
having a toner cartridge and a developer unit for use with the
image forming device according to one example embodi-
ment.

FIG. 3 1s a front elevation view of a toner cartridge
according to one example embodiment.

FIG. 4 1s a front perspective view of the toner cartridge
shown 1n FIG. 3.

FIG. 5 1s a first rear perspective view of the toner cartridge
shown 1n FIGS. 3 and 4.

FIG. 6 1s a second rear perspective view of the toner
cartridge shown in FIGS. 3-5.

FIG. 7 1s a front perspective view of a carriage assembly
for holding multiple toner cartridges according to one
example embodiment.

FIG. 8 15 front perspective view of the carriage assembly
shown 1n FI1G. 7 with cradles for holding the toner cartridges
removed.

FIGS. 9-12 are sequential perspective views showing the
insertion of a toner cartridge into a cradle of a carriage
assembly according to one example embodiment.

FIG. 13 1s a front perspective view of four toner cartridges
in their final, seated positions 1n a carriage assembly accord-
ing to one example embodiment.

FI1G. 14 1s a cross-sectional view of a toner cartridge 1n its
final, seated position 1n a carriage assembly with a latch 1n
a latched position for retaining the toner cartridge according
to one example embodiment.

FI1G. 15 1s a cross-sectional view of a toner cartridge 1n its
final, seated position 1n a carriage assembly with a latch 1n
an unlatched position for releasing the toner cartridge
according to one example embodiment.

FIGS. 16 A-D are sequential side views showing a toner
cartridge pivoting from a loading position to an operating
position 1n a carriage assembly having a hold-down feature
according to one example embodiment.

DETAILED DESCRIPTION

In the following description, reference 1s made to the
accompanying drawings where like numerals represent like
clements. The embodiments are described 1n sutlicient detail
to enable those skilled 1n the art to practice the present
disclosure. It 1s to be understood that other embodiments
may be utilized and that process, electrical, and mechanical
changes, etc., may be made without departing from the
scope of the present disclosure. Examples merely typily
possible variations. Portions and features of some embodi-
ments may be included in or substituted for those of others.
The following description, therefore, 1s not to be taken 1n a
limiting sense and the scope of the present disclosure is
defined only by the appended claims and their equivalents.

FIG. 1 illustrates a schematic view of the interior of an
example image forming device 20. Image forming device 20
includes a housing 22 having a top 24, bottom 235, front 26
and rear 27. Housing 22 includes one or more input trays 28
positioned therein. Trays 28 are sized to contain a stack of
media sheets. As used herein, the term media 1s meant to
encompass not only paper but also labels, envelopes, fabrics,
photographic paper or any other desired substrate. Trays 28
are preferably removable for refilling. A control panel 30
may be located on housing 22. Using control panel 30, the
user 1s able to enter commands and generally control the
operation of the image forming device 20. For example, the
user may enter commands to switch modes (e.g., color
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4

mode, monochrome mode), view the number of pages
printed, etc. A media path 32 extends through 1image forming
device 20 for moving the media sheets through the image
transier process. Media path 32 includes a simplex path 34
and may 1include a duplex path 36. A media sheet 1is
introduced into simplex path 34 from tray 28 by a pick
mechanism 38. In the example embodiment shown, pick
mechanism 38 includes a roll 40 positioned at the end of a
pivotable arm 42. Roll 40 rotates to move the media sheet
from tray 28 and into media path 32. The media sheet 1s then
moved along media path 32 by various transport rollers.
Media sheets may also be introduced 1into media path 32 by
a manual feed 46 having one or more rolls 48.

Image forming device 20 includes an 1mage transfer
section that includes one or more 1imaging stations 50. Each
imaging station 50 includes a cartridge 100 and a developer
unit 200 mounted on a common photoconductive unit 300.
Each toner cartridge 100 1includes a reservoir 102 for holding
toner and an outlet port in communication with an inlet port
ol a corresponding developer unit 200 for transferring toner
from reservoir 102 to developer unit 200 as discussed 1n
greater detail below. One or more agitating members may be
positioned within reservoir 102 to aid 1n moving the toner.

Each developer unit 200 includes a toner reservoir 202 and
a toner adder roll 204 that moves toner from reservoir 202
to a developer roll 206. The photoconductive umt 300
includes a charging roll 304 and a photoconductive (PC)
drum 302 for each imaging station 50. PC drums 302 are
mounted substantially parallel to each other. For purposes of
clanty, developer umt 200, PC drum 302 and charging roll
304 are labeled on only one of the imaging stations 50. In the
example embodiment 1llustrated, each 1imaging station 30 1s
substantially the same except for the color of toner.

Each charging roll 304 forms a nip with the corresponding,
PC drum 302. Durning a print operation, charging roll 304
charges the surface of PC drum 302 to a specified voltage
such as, for example, —1000 volts. A laser beam from a
printhead 52 associated with each 1imaging station 50 1s then
directed to the surface of PC drum 302 and selectively
discharges those areas it contacts to form a latent 1image. In
one embodiment, arecas on PC drum 302 illuminated by the
laser beam are discharged to approximately -300 volts.
Developer roll 206, which forms a nip with the correspond-
ing PC drum 302, then transiers toner to PC drum 302 to
form a toner image. A metering device such as a doctor blade
assembly can be used to meter toner onto developer roll 206
and apply a desired charge on the toner prior to 1its transfer
to PC drum 302. The toner 1s attracted to the areas of PC
drum 302 surface discharged by the laser beam from the
printhead 52.

An intermediate transfer mechanism (ITM) 54 1s disposed
adjacent to the 1maging stations 30. In this embodiment,
ITM 54 1s formed as an endless belt trained about a drive roll
56, a tension roll 538 and a back-up roll 60. During image
forming operations, I'TM 54 moves past imaging stations 50
in a clockwise direction as viewed in FIG. 1. One or more
of PC drums 302 apply toner images in their respective
colors to ITM 54 at a first transfer nip 62. In one embodi-
ment, a positive voltage field attracts the toner image from
PC drums 302 to the surface of the moving ITM 34. I'TM 54
rotates and collects the one or more toner images from
imaging stations 30 and then conveys the toner 1mages to a
media sheet at a second transier nip 64 formed between a
transier roll 66 and I'TM 54, which 1s supported by back-up
roll 60. In an alternative embodiment, istead of using an
ITM 54 to transfer toner from PC drums 302 to a media
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sheet, toner 1s transierred directly from each PC drum 302
to the media sheet as 1s known 1n the art.

A media sheet advancing through simplex path 34
receives the toner image from I'TM 54 as it moves through
the second transier nip 64. The media sheet with the toner
image 1s then moved along the media path 32 and 1nto a fuser
area 68. Fuser area 68 includes fusing rolls or belts 70 that
form a nip 72 to adhere the toner 1mage to the media sheet.
The fused media sheet then passes through exit rolls 74 that
are located downstream from the fuser area 68. Exit rolls 74
may be rotated in erther forward or reverse directions. In a
forward direction, the exit rolls 74 move the media sheet
from simplex path 34 to an output area 76 on top 24 of image
forming device 20. In a reverse direction, exit rolls 74 move
the media sheet 1into duplex path 36 for image formation on
a second side of the media sheet.

A monocolor 1mage forming device 20 may include a
single 1maging station 50, as compared to a color 1image
forming device 20 that may include multiple 1maging sta-
tions 50. FIG. 2 illustrates a set of four imaging stations 30
that each includes a respective toner cartridge 100, devel-
oper unit 200, and PC drum 302 mounted 1n a frame 306 of
PC unit 300. In one embodiment, frame 306 1s manufactured
out of stamped metal plates that result 1n precise control of
the location of PC drums 302 relative to one another and
relative to I'TM belt 34, printhead 52, and drive modules
within 1mage forming device 20. Frame 306 includes a
central opening sized to receive developer units 200 and to
mate developer rolls 206 with their respective PC drums
302.

FIGS. 3-6 show a toner cartridge 100 in greater detail
according to one example embodiment. Toner cartridge 100
includes a housing 104 having a top 105, a bottom 106, a
front 107, arear 108 and a pair of sides 109, 110 and forming
reservoir 102 therein. In one embodiment, housing 104 1s
comprised of an end cap 111 mounted on, such as by
ultrasonic welding, a main housing 112 at the rear 108 of
cartridge 100. Housing 104 includes a main section 114 and
an extension section 116. Extension section 116 1s posi-
tioned at the bottom 106 of housing 104. As illustrated in
FIG. 6, a depth D' of extension section 116 measured
between the front 107 and rear 108 1s smaller than a depth
D of main section 114. Toner cartridge 100 includes an
overall height measured between top 1035 and bottom 106. In
one embodiment, extension section 116 includes a smaller
height than main section 114.

Toner cartridge 100 1ncludes an outlet port 118 for trans-
ferring toner to developer unit 200 through an inlet port 208
of developer umit 200 (FIG. 2). Outlet port 118 1s formed as
a downward facing openming on main section 114 on the front
107 of housing 104 near side 109. In one embodiment, a
shutter 120 1s positioned on a bottom portion of main section
114 of housing 104 and 1s slidably movable between an open
position and a closed position. In the open position, shutter
120 permits toner to flow from outlet port 118 of cartridge
100 through an opening 122 in shutter 120. In the closed
position, shutter 120 blocks outlet port 118 to prevent toner
from escaping cartridge 100. Shutter 120 1s biased toward
the closed position blocking outlet port 118. For example,
one or more extension springs 124 may bias shutter 120
toward the closed position as shown.

In the example embodiment shown, toner cartridge 100
also 1includes an engagement member such as a plunger 126
that 1s positioned to open shutter 120 when toner cartridge
100 1s installed and mated with developer unit 200 and an
access door to 1mage forming device 20 1s closed. Plunger
126 extends through a channel 128 in housing 104. Channel
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128 extends from rear 108 of housing 104 to front 107 of
housing 104 below outlet port 118. Channel 128 includes a
rear opening 128a and a front opening 128b. With reference
to FIGS. 5 and 6, a rear end 126a of plunger 126 1s exposed
at rear opening 128a of channel 128 to receive an actuation
force from an actuation member, such as a plunger, rib,
projection, arm, etc., operatively coupled to an access door
of image forming device 20 when the access door 1s closed.
With reference to FIGS. 3 and 4, a front end 126b of plunger
126 1s exposed at front opening 128b of channel 128 to allow
plunger 126 to contact shutter 120 and push shutter 120 from
its closed position to its open position when plunger 126
receives the actuation force. Plunger 126 1s biased by one or
more biasing members, such as an extension spring 130
(FIG. §), toward rear 108 of housing 104 with rear end 126a
of plunger 126 exposed to receive the actuation member of
image forming device 20. In the example embodiment
illustrated, spring 130 1s connected at one end to plunger 126
and at the other end to a portion of housing 104 within
channel 128.

Toner cartridge 100 further includes a drive gear 132
positioned on the front 107 of housing 104. Drive gear 132
meshes with and receives rotational power from a corre-
sponding gear 402 (FIG. 2) 1n image forming device 20 1n
order to provide rotational power to various paddles and/or
agitators and an auger positioned within reservoir 102 for
moving toner to outlet port 118. In the example embodiment
illustrated, drive gear 132 1s partially covered with only a
few teeth exposed on a bottom portion thereof. Drive gear
132 1s positioned on main section 114 of housing 104 above
outlet port 118 near side 110.

Where multiple toner cartridges 100 are used with a single
image forming device 20, toner cartridge 100 may include a
keying structure 134 that prevents a toner cartridge 100 from
being inserted in the wrong location. For example, where
cach toner cartridge 100 in 1mage forming device 20 pro-
vides a different color toner, such as where toner cartridges
having black, cyan, yellow and magenta toners are used,
keying structure 134 prevents each toner cartridge 100 from
being nserted mto the location corresponding with any other
color. For example, keying structure 134 may prevent a
toner cartridge 100 containing cyan colored toner from
being positioned in the location for a black, yellow or
magenta toner cartridge. In the example embodiment 1llus-
trated, keying structure 134 1s positioned on the front 107 of
extension section 116 of housing 104 near side 110.

Toner cartridge 100 also includes an electrical connector
136 having processing circuitry for communicating with a
controller of 1mage forming device 20. The processing
circuitry may provide authentication functions, safety and
operational 1interlocks, operating parameters and usage
information related to toner cartridge 100. In the example
embodiment 1illustrated, electrical connector 136 1s posi-
tioned 1n a cavity 138 formed in the bottom 106 of housing
104 and surrounded by the front 107, rear 108, and sides
109, 110 of extension section 116. When toner cartridge 100
1s installed 1n 1mage forming device 20, contacts on elec-
trical connector 136 mate with corresponding electrical
contacts of 1image forming device 20 to establish a commu-
nications link to the controller of 1image forming device 20.

Toner cartridge 100 includes alignment features that pre-
cisely position toner cartridge 100 1n 1image forming device
20. When toner cartridge 100 i1s installed 1n image forming
device 20, the various interface features of toner cartridge
100 must align with corresponding interface features on
developer unit 200, photoconductor unit 300 and image
forming device 20. In 1ts final position 1 1mage forming
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device 20, toner cartridge 100 1s positioned in a carriage
assembly 308 (FIG. 7) with outlet port 118 aligned and
mated with inlet port 208 (FIG. 2) of developer unit 200 for
transierring toner from reservoir 102 of toner cartridge 100
to reservolr 202 of developer unit 200. Outlet port 118 and
inlet port 208 must be precisely aligned in order to prevent
toner leakage between toner cartridge 100 and developer
unit 200. Drive gear 132 must align and mate with gear 402
(FIG. 2) in image forming device 20 that provides torque to
drive gear 132. If drive gear 132 1s misaligned, proper gear
mesh may not be achieved, which may result 1n gear
cogging. Electrical contacts on electrical connector 136
must align and mate with corresponding electrical contacts
on carriage assembly 308 1n order to permit communication
between toner cartridge 100 and 1mage forming device 20.
The positions of these various interface points must be
tightly controlled 1n order to ensure proper operation of
toner cartridge 100.

One alignment feature 1s a generally vertical slot 140 on
front 107 of extension section 116 spaced below outlet port
118 and drive gear 132, toward side 109 from keying
structure 134 and toward side 110 from front end 126b of
plunger 126. Slot 140 includes an open end 141 that opens
toward bottom 106 and a closed top end 142. Slot 140
includes first and second walls 143, 144. Walls 143, 144 may
be parallel causing the width of slot 140 to be substantially
constant. As shown 1n FIG. 3, wall 144 may be formed by
a rib 145 that projects from the front 107 of extension
section 116. When toner cartridge 100 i1s inserted into
carriage assembly 308 as described in greater detail below,
slot 140 receives a corresponding positioning rib to control
the side-to-side position of toner cartridge 100.

In one embodiment, sides 109, 110 also include alignment
teatures such as slots and/or ribs that control the front-to-
rear position of toner cartridge 100 when toner cartridge 100
1s 1nserted 1nto carriage assembly 308. In the example
embodiment shown, a generally vertical slot 150 1s posi-
tioned on side 109 of extension section 116. Slot 130
includes an open end 151 that opens toward bottom 106 and
a closed top end 152. Slot 150 includes first and second walls
153, 154. In the example embodiment shown, a generally
vertical rib 155 extends from side 110 of extension section
116. When toner cartridge 100 1s inserted into carriage
assembly 308 as described 1n greater detail below, slot 150
receives a corresponding positioning rib and rib 1355 1s
received by a corresponding slot to control the front-to-rear
position of toner cartridge 100.

With reference to FIGS. 5 and 6, in the embodiment
illustrated, toner cartridge 100 includes a pair of guide rails
160, 165 that receive corresponding wings on carriage
assembly 308 to provide coarse side-to-side alignment of
toner cartridge 100 as toner cartridge 100 1s inserted into
carriage assembly 308. In the example embodiment 1llus-
trated, guide rails 160, 165 are formed as indentations in the
sides 109, 110 and rear 108 of main section 114 of housing,
104. Specifically, guide rail 160 includes a rearward facing
wall 161 and a wall 162 facing side 109 and guide rail 165
includes a rearward facing wall 166 and a wall 167 facing
side 110. In the embodiment shown, wall 161 1s generally
perpendicular to wall 162 and wall 166 1s generally perpen-
dicular to wall 167. Each guide rail 160, 165 includes an
open bottom end 163, 168. Each gwde rail 160, 165 may
also include a closed top end 164, 169 roughly midway up
main section 114.

With reference back to FIGS. 3 and 4, toner cartridge 100
includes a latch catch 170 such as a latch keeper or strike that
receives a latch from carriage assembly 308 to removably
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aihix toner cartridge 100 to carriage assembly 308. Latch
catch 170 1s positioned on the front 107 of extension section
116 near bottom 106. Specifically, latch catch 170 1s spaced
below drive gear 132 and outlet port 118 and positioned in
the side-to-side direction between outlet port 118 and a
center of drive gear 132. In the embodiment shown, latch
catch 170 1s positioned directly below rib 145 forming wall
144 of slot 140. In the example embodiment shown, latch
catch 170 1s formed as a hole 172 through the front 107 of
extension section 116 having a generally horizontal bottom
ledge or shelf 174 on which the latch of carriage assembly
308 may contact. However, latch catch 170 may include any
suitable construction as desired for receiving and retaining a
latch from carriage assembly 308. For example, in another
embodiment, latch catch 170 includes a recess formed on an
inner surface of front 107 inside of cavity 138 having a
bottom ledge or shelf 174. In another embodiment, latch
catch 170 includes a ledge or shelf 174 positioned on the
inner surface of front 107 inside of cavity 138. In one
embodiment, a front edge 176 of an opening 139 into cavity
138 on bottom 106 includes a portion 176a that extends
turther forward than an adjacent portion 176b closer to side
109 and an adjacent portion 176c¢ closer to side 110 1n order
to accommodate the latch of carriage assembly 308. Latch
catch 170 and the corresponding latch of carriage assembly
308 control the vertical position of toner cartridge 100 as
discussed 1n greater detail below.

With reference to FIGS. 3 and 6, in the example embodi-
ment 1llustrated, toner cartridge 100 includes a hold-down
stop 180 such as, for example, a tab that extends from a
rearmost portion of side 110 of extension section 116.
Hold-down stop 180 1s positioned roughly midway up
extension section 116 and includes a top surface 182 that
engages a hold-down feature of carriage assembly 308 1n
order to assist the insertion of toner cartridge 100 into
carriage assembly 308 as discussed in greater detail below.

With reference to FIGS. 5 and 6, in one embodiment,
toner cartridge 100 includes a concave depression 190
positioned at the top 105 of the rear 108 of housing 104.
Depression 190 serves as a touch point for the user to push
toner cartridge 100 toward 1its final position in carriage
assembly 308 as discussed 1n greater detail below.

FIG. 7 shows carriage assembly 308 according to one
embodiment configured to receive and hold four toner
cartridges 100. Carriage assembly 308 may be configured to
hold any number of toner cartridges 100 as desired. Carriage
assembly 308 may be formed as part of photoconductor unit
300 or may be a separate component ol 1image forming
device 20. In the example embodiment illustrated, carriage
assembly 308 includes four cradles 310 mounted on a
common base 312, which may be formed as a portion of
frame 306 or attached to frame 306. Each cradle 310 1is
independently pivotable about a pivot axis P1 between a
loading position as shown in FIG. 7 for receiving a toner
cartridge 100 and an operating position as shown in FIGS.
12 and 13 after recerving an 1nstalled toner cartridge 100.
Each cradle 310 includes a cartridge storage area 314 sized
and shaped to receive and hold a toner cartridge 100 having
a particular color toner. The cartridge storage area 314 of
cach cradle 310 1s defined by a rear wall 316, a front wall
317, side walls 318 and 319 and a floor 320. In one
embodiment, rear wall 316 1s taller than front wall 317 and
side walls 318 and 319. In this embodiment, rear wall 316
extends roughly midway up main section 114 of toner
cartridge 100 when toner cartridge 100 1s installed 1n cradle
310, such as up to closed top ends 164, 169 of guide rails
160, 165. Front wall 317 and side walls 318 and 319 extend
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roughly the height of extension section 116 of toner car-
tridge 100 when toner cartridge 100 1s installed 1n cradle
310. In one embodiment, front wall 317 extends across only
a portion of front 107 of toner cartridge 100 proximate to
side 110.

Each cradle 310 1s biased toward the loading position as
shown 1 FIG. 7 such as, for example, by a compression
spring 321 positioned between base 312 and floor 320.
Alternatively, a torsion spring may be positioned about pivot
point P1 of each cradle 310. In the loading position, cradle
310 1s tilted rearward with an 1nner face of the rear wall 316
forming an obtuse angle with the top of base 312. In the
operating position, cradle 310 1s generally vertical with rear
wall 316 extending generally orthogonal to the top of base
312.

The rear wall 316 of each cradle 310 includes a pair of
guide wings 322, 324. Gude wings 322, 324 project forward
from rear wall 316 at opposite side edges of rear wall 316.
Each guide wing 322, 324 1s sized and shaped to fit mto a
corresponding guide rail 160, 165 of toner cartridge 100
when toner cartridge 100 1s 1nstalled 1n the cradle 310. The
height of each guide rail 322, 324 corresponds to the
position of the closed top ends 164, 169 of guide rails 160,
165. Alternatively, this configuration may be reversed such
that toner cartridges 100 include guide wings and cradles
310 include complementary guide rails.

The rear wall 316 of each cradle 310 also includes an
opening 326 near the side wall 318 of that cradle 310 that
permits the actuation member that 1s operatively coupled to
the access door of 1mage forming device 20 to access rear
end 126a of plunger 126. In the example embodiment
shown, opening 326 1s formed as a rectangular shaped hole
in rear wall 316; however, any suitable opening may be used
as desired. Alternatively, rear wall 316 may 1include a
movable linkage that 1s depressed by the actuation member
of the access door and pushes plunger 126 when the access
door 1s closed and that retracts when the access door is
opened. In this alternative, the linkage transfers the force
from the actuation member to plunger 126.

Where toner cartridge 100 includes a keying structure
134, an mner surface of front wall 317 may include a
complementary keying structure to prevent a toner cartridge
100 from being inserted into the wrong cradle 310 based on
the color of toner contained 1n the toner cartridge 100. For
example, keying structure 134 on the toner cartridge 100
may 1nclude a projection from the front 107 of extension
section 116 of toner cartridge 100 having one of four lateral
positions (in the side-to-side direction of toner cartridge
100) based on the color of toner contained therein and the
keying structure of each cradle 310 may include a vertical
slot having one of four corresponding lateral positions. I a
user attempts to msert a toner cartridge 100 into the wrong,
cradle 310, the toner cartridge 100 will not fit because the
keying structure 134 of the toner cartridge 100 will not
match the keying structure of cradle 310.

An electrical connector 328 projects upward from base
312 of carriage assembly 308 for each cradle 310. Electrical
connectors 328 each have electrical contacts that mate with
clectrical contacts of the electrical connector 136 of a
corresponding toner cartridge 100. Flectrical connectors 328
are electrically connected to the controller of 1mage forming
device 20 such that when an electrical connector 136 mates
with an electrical connector 328, the processing circuitry of
the electrical connector 136 1s able to communicate with the
controller of 1mage forming device 20.

Each cradle 310 also includes alignment features that
precisely position the corresponding toner cartridge 100
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therein. One alignment feature may include a generally
vertical positioning rib that projects from an inner side of the
front wall 317 of each cradle 310. As a toner cartridge 100
1s 1nserted into a cradle 310, the generally vertical position-
ing rib on front wall 317 of the cradle 310 1s received by and
travels upward 1n generally vertical slot 140 on front 107 of
the toner cartridge 100. The engagement between the posi-
tioning rib on front wall 317 of the cradle 310 and slot 140
of the toner cartridge 100 controls the side-to-side position
of toner cartridge 100.

Another alignment feature may include slots and/or ribs
on an iner side of side wall 318 and/or side wall 319. For
example, 1n one embodiment, a generally vertical position-
ing rib projects from an inner side of side wall 318 of each
cradle 310. As a toner cartridge 100 1s inserted into a cradle
310, the generally vertical positioning rib on side wall 318
of the cradle 310 1s received by and travels upward 1n
generally vertical slot 150 on side 109 of the toner cartridge
100. In this embodiment, a generally vertical slot 1s posi-
tioned on an nner side of side wall 319 of each cradle 310.
As a toner cartridge 100 1s inserted 1nto a cradle 310, the slot
on side wall 319 of the cradle 310 receives rib 155 on side
110 of the toner cartridge 100 and rib 155 travels downward
in the slot on side wall 319. The engagements between the
positioning rib on side wall 318 of the cradle 310 and slot
150 of the toner cartridge 100 and between the slot on side
wall 319 of the cradle 310 and r1b 155 of the toner cartridge
100 control the front-to-rear position of toner cartridge 100.

FIG. 8 shows carriage assembly 308 with cradles 310 and
clectrical connectors 328 removed for clarity. Base 312 of
carriage assembly 308 includes a latch assembly 340 for
cach cradle 310. Each latch assembly 340 includes a pivot-
able latch 342 positioned in front of the respective cradle
310. Each latch 342 1s pivotable about a pivot axis P2
between a latched position to retain a toner cartridge 100 in
the cradle 310 and an unlatched position to release the toner
cartridge 100 from the cradle 310. Each latch 342 includes
a head 344 extending upward from pivot axis P2 that
engages the latch catch 170 of the corresponding toner
cartridge 100. Head 344 includes a downward facing latch-
ing surtace 346 that contacts shelt 174 of latch catch 170.
Head 344 also includes a chamfered lead-in 348 that con-
tacts bottom 106 of toner cartridge 100 as toner cartridge
100 1s inserted into cradle 310 causing latch 342 to deflect
toward the unlatched position as toner cartridge 100 1s
inserted as discussed 1in greater detail below. Each latch 342
also includes a leg 350 extending downward from pivot axis
P2. A translatable linkage 352 1s attached at one end to leg
350 and extends from the front of cradle 310 toward the rear
of cradle 310. In the example embodiment 1llustrated, each
linkage 352 extends below base 312 of carriage assembly
308 beneath one of the cradles 310. Each linkage 3352 is
translatable 1n the front-to-rear direction toward and away
from leg 350 of latch 342. A rear end of each linkage 352
includes an engagement feature such as a button-like area
354 (FIGS. 9-12) that provides a touch point for a user. Each
latch 342 1s biased toward the latched position. In one
embodiment, head 344 of latch 342 extends generally ver-
tically upward in the latched position and as latch 342 moves
toward the unlatched position, head 344 pivots toward rear
wall 316 of cradle 310. In one embodiment, the bias on each
latch 342 1s supplied by an extension spring 356 (FIGS. 14
and 15) that biases linkage 352 toward the front of cradle
310. Alternatively, a torsion spring may be positioned about
pivot axis P2 of each latch 342 to supply the bias. The
operation of latch assembly 340 1s discussed in greater detail
below.
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In one embodiment, carriage assembly 308 also includes
a hold-down feature 360 such as, for example, a cam hook
that projects upward from base 312 through the floor 320 of
cach cradle 310 next to side wall 319 near rear wall 316. In
the example embodiment 1llustrated, hold-down feature 360
includes an upward extending support 362 and a rearward
tacing hook 364 at the upper end of support 362. Hold-down
teature 360 helps retain toner cartridge 100 in cradle 310 as
discussed in greater detail below.

FIGS. 9-12 are sequential views 1llustrating the insertion
of a toner cartridge 100 1nto a corresponding cradle 310. In
FIG. 9, cradle 310 1s 1n the loading position angled toward
the access door of 1mage forming device 20 (toward the
user) as a result of the bias applied by spring 321. Toner
cartridge 100 1s slid into cartridge storage area 314 of cradle
310 from above by the user. As shown in FIG. 10, as toner
cartridge 100 lowers 1nto cradle 310, guide wings 322, 324
engage guide rails 160, 165 1n order to restrain toner
cartridge 100 from moving side-to-side within cradle 310.
Gravity guides toner cartridge 100 downward against rear
wall 316 of cradle 310 until toner cartridge 100 1s fully
seated as shown 1n FIG. 11. As toner cartridge 100 lowers
into position i cradle 310, slots 140 and 150 of toner
cartridge 100 receive the corresponding positioning ribs of
cradle 310 and rib 155 engages the corresponding slot of
cradle 310 1n order to precisely align toner cartridge in the
side-to-side and front-to-rear directions.

Once toner cartridge 100 1s fully seated i cradle 310 as
shown 1 FIG. 11, a user 1s able to pivot cradle 310 having
toner cartridge 100 therein forward from the loading posi-
tion to the operating position with minimal force on rear wall
316 of cradle 310 or rear 108 or top 105 of toner cartridge
100. For example, a user may contact depression 190 with
his or her fingertip and apply a minimal forward push to
overcome the bias applied by spring 321 to move cradle 310
having the toner cartridge 100 from the loading position to
the operating position shown i FIG. 12. As cradle 310
pivots forward from the loading position to the operating
position with toner cartridge 100 installed therein, the inter-
tace features of toner cartridge 100 mate with their corre-
sponding interface features. Specifically, as cradle 310 piv-
ots forward, outlet port 118 lowers onto and mates with inlet
port 208 of developer unit 200 (as shown 1n FIG. 2) so that
toner may transfer from reservoir 102 of toner cartridge to
reservoir 202 of developer unit 200. As cradle 310 pivots
torward, drive gear 132 lowers onto and meshes with gear
402 (as shown 1n FIG. 2) 1n order to receive torque from gear
402. As cradle 310 pivots forward, electrical connector 136
lowers onto electrical connector 328 such that the electrical
contacts of each connector 136, 328 mate 1n order to
establish a communications link between the processing
circuitry of electrical connector 136 and the controller of
image forming device 20.

With reference to FIGS. 13-15, as cradle 310 pivots
forward, portion 176a of the front edge 176 of opening 139
into cavity 138 on the bottom 106 of toner cartridge 100
contacts the top of chamiered lead-in 348 of latch 342
causing latch 342 to pivot about pivot axis P2 from the
latched position to the unlatched position (counterclockwise
as viewed 1 FIG. 14). As cradle 310 pivots forward further
(and toner cartridge 100 lowers further as a result), head 344
of latch 342 reaches latch catch 170 and the bias on latch 342
returns latch 342 to the latched position with latching
surface 346 engaged with shelf 174 as shown in FIG. 14.
FIGS. 13 and 14 show toner cradle 310 1n the operating
position fully pivoted forward with toner cartridge 100 1n its
final position 1n 1mage forming device 20. In this position,
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the engagement between latch 342 and latch catch 170
prevents spring 321 from returning cradle 310 to the loading
position. In this manner, the engagement between latch 342
and latch catch 170 controls the vertical position of toner
cartridge 100. More specifically, spring 321 pushes shelf 174
of latch catch 170 (by way of the force applied by spring 321
to cradle 310) into contact with latching surface 346 of latch
342. By precisely aligning toner cartridge 100 vertically
with developer umt 200, latch catch 170 controls the dis-
tance between outlet port 118 and inlet port 208 thereby
allowing the height of any foam or sealing materials around
outlet port 118 and/or inlet port 208 to be reduced. The
reduction in height of the foam or sealing materials reduces
the 1nside surface area of such seals and thereby reduces the
risk of toner leakage at the interface between outlet port 118
and inlet port 208. The return of latch 342 to the latched
position when latch 342 engages latch catch 170 produces a
clicking sound that provides audible feedback to the user to
let the user know that toner cartridge 100 1s fully seated.

In 1ts final, seated position, plunger 126 of toner cartridge
100 1s positioned to recerve the actuation member coupled to
the access door of 1mage forming device 20. Specifically,
when the user closes the access door, the actuation member
engages rear end 126a of plunger 126 and pushes plunger
126 forward. This causes front end 126b of plunger 126 to
contact and push shutter 120 from the closed position to the
open position in order to permit toner flow from toner
cartridge 100 to developer unit 200. In this manner, toner
cartridge 100 1s seated and latched before shutter 120 1is
opened 1n order to reduce the risk of leaking toner from
outlet port 118. When the user opens the access door, the
actuation member coupled to the access door disengages
from plunger 126 causing plunger 126 to retract as a result
of the bias applied by spring 130. The retraction of plunger
126 1n turn causes shutter 120 to move from the open
position to the closed position as a result of the bias applied
by spring 124.

With reference to FIGS. 14 and 15, with the access door
open, a user may remove a particular toner cartridge 100 by
pressing the button-like area 354 of the latch assembly 340
associated with the cradle 310 holding the cartridge 100.
When button-like area 354 1s pressed and the bias applied to
linkage 352 by spring 356 1s overcome, linkage 352 trans-
lates forward (to the rnight as viewed 1 FIGS. 14 and 15).
The forward translation of linkage 352 pushes leg 350 of
latch 342 forward causing latch 342 to pivot from the latched
position to the unlatched position (counterclockwise as
viewed 1 FIGS. 14 and 15) with head 344 of latch 342
moving away from latch catch 170 as shown in FIG. 15.
When head 344 disengages from latch catch 170, cradle 310
1s no longer held down by latch 342 allowing the bias
applied to cradle 310 by spring 321 to rotate cradle 310 from
the operating position to the loading position (counterclock-
wise as viewed 1n FIGS. 14 and 15). As toner cartridge 100
and cradle 310 pivot from the operating position to the
loading position, drive gear 132 separates from gear 402,
outlet port 118 separates from 1nlet port 208 and electrical
connector 136 separates from electrical connector 328. As
shown 1n FIG. 11, when cradle 310 1s 1n the loading position,
cradle 310 and toner cartridge 100 are angled rearward
presenting toner cartridge 100 to the user for removal. In
order to remove toner cartridge 100 from cradle 310, the
user simply grasps toner cartridge 100 on 1ts sides 109, 110
and pulls toner cartridge 100 upward sliding cartridge 100
out of cradle 310 with mimimal force.

The position of latch catch 170 on toner cartridge 100
reduces the risk of toner leaking between outlet port 118 of
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toner cartridge and 1nlet port 208 of developer umit 200 and
the risk of drive gear 132 from losing gear mesh with gear
402. Specifically, latch catch 170 1s spaced forward from
pivot axis P1 of toner cartridge 100 installed in cradle 310
below the interface between outlet port 118 and inlet port
208 and below the mesh between drive gear 132 and gear
402. Latch catch 170 1s also laterally positioned (side-to-side
direction) between outlet port 118 and the center of drive
gear 132. The engagement between latch 342 and latch catch
170 at this position prevents front-to-rear torque and side-
to-side torque on toner cartridge 100. This prevents drive
gear 132 from separating from gear 402 and outlet port 118
from separating from inlet port 208 thereby reducing the
risks of drive failure and toner leakage.

FIGS. 16A-D are sequential views illustrating toner car-
tridge 100 in cradle 310 pivoting from the loading position
to the operating position according to one embodiment with
cradle 310 removed for clarity. In this embodiment, toner
cartridge 100 1s held down 1n the direction of floor 320 of
cradle 310 by the engagement between hold-down stop 180
on toner cartridge and hold-down feature 360 on carriage
assembly 308 as toner cartridge 100 and cradle 310 pivot
forward in order to ensure that toner cartridge 100 seats
properly with 1ts interface features fully engaged. In FIG.
16 A, toner cartridge 100 1s shown seated 1n cradle 310 1n the
loading position (also shown 1 FIG. 11). In this position,
hold-down stop 180 1s spaced behind and clear of hold-down
teature 360. As toner cartridge 100 and cradle 310 are
rotated forward toward the operating position as shown in
FIGS. 16B and 16C, hold-down stop 180 passes under hook
364. Hook 364 holds toner cartridge 100 down as cradle 310
rotates forward by contacting top surface 182 of hold-down
stop 180. Without hold-down feature 360, toner cartridge
100 could tend to creep upward due to the forces applied to
bottom 106 of toner cartridge 100 by latch 342 and electrical
connector 328. With hold-down feature 360 and hold-down
stop 180 engaged, the user does not need to apply a
downward force on toner cartridge 100 1n order to ensure
that cartridge 100 remains fully seated in cradle 310 as
cradle 310 rotates forward making 1t easier for the user to
install toner cartridge 100. As shown 1 FIG. 16D, when
cradle 310 1s rotated fully to the operating position (also
shown 1n FIG. 12), hold-down feature 360 prevents toner
cartridge 100 from lifting out of cradle 310. This prevents
toner cartridge 100 from separating from cradle 310 i1f image
forming device 20 1s dropped or turned upside down (e.g.,
during shipping) with toner cartridge 100 installed therein
thereby reducing the risk of toner leakage. Hook 364 pre-
vents toner cartridge 100 from being inserted 1nto cradle 310
unless cradle 310 1s fully pivoted to the loading position
ensuring that toner cartridge 100 cannot be partially inserted
which may result 1n a connection error between electrical
connector 136 and electrical connector 328. In one embodi-
ment, hold-down feature 360 1s positioned directly above
pivot point P1 of cradles 310. In this embodiment, hold-
down stop 180 1s positioned above and slightly behind the
pivot point of toner cartridge 100 as cradle 310 holding toner
cartridge 100 pivots from the loading position to the oper-
ating position. As a result, hold-down stop 180 1s positioned
to travel from a position clear of hold-down feature 360
when cradle 310 1s 1n the loading position to position
underneath hold-down feature 360 when cradle 310 1s 1n the
operating position 1n order to prevent toner cartridge 100
from lifting out of cradle 310.

The foregoing description illustrates various aspects of
the present disclosure. It 1s not intended to be exhaustive.
Rather, 1t 1s chosen to 1llustrate the principles of the present
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disclosure and its practical application to enable one of
ordinary skill in the art to utilize the present disclosure,
including 1ts various modifications that naturally follow. All
modifications and variations are contemplated within the
scope of the present disclosure as determined by the
appended claims. Relatively apparent modifications include
combining one or more features of various embodiments
with features of other embodiments.

The mvention claimed 1s:

1. A toner cartridge for use 1n an 1mage forming device,
comprising;

a housing having a front, a rear opposite the front, a first
side, a second side opposite the first side, a top and a
bottom opposite the top, the housing having a reservoir
for holding toner;

an outlet port on the front of the housing [proximate]
positioned closer to the first side than the second side
for transierring toner out of the reservoir;

a drive gear on the front of the housing having a center
[proximate] positioned closer to the second side than
the outlet port is to the second side lor receiving
rotational power when the toner cartridge 1s installed in
the 1mage forming device;

a cavity formed 1n the bottom of the housing; and

a latch catch 1n the cavity on an nner side of the front of
the housing for receiving a latch for securing the toner
cartridge 1n the 1image forming device, the latch catch
being positioned closer to the bottom of the housing
than the outlet port and the drive gear are to the bottom
of the housing, the latch catch being positioned
between the center of the drive gear and the outlet port
in a side-to-side direction from the first side to the
second side of the housing.

2. The toner cartridge of claim 1, further comprising a
generally vertical positioning slot on the front of the housing
positioned closer to the bottom of the housing than the outlet
port and the drive gear are to the bottom of the housing, the
generally vertical positioning slot being formed between
first and second side walls and having an open bottom end.,
the first side wall being [proximate] positioned closer to the
first side of the housing than the second side wall is to the

first side of the housing and the second side wall being

[proximate] positioned closer to the second side of the
housing than the first side wall is to the second side of the
housing, wherein the latch catch 1s positioned directly below
the first side wall of the generally vertical positioning slot.

3. The toner cartridge of claim 2, wherein the first side
wall 1s formed by a nb projecting from the front of the
housing and the latch catch 1s positioned directly below the
rib.

4. The toner cartridge of claim 1, wherein a portion of a
front edge of an opening into the cavity on the bottom of the
housing below the latch catch extends further forward than
an adjacent portion of the front edge of the opening into the
cavity on the bottom of the housing closer to the first side of
the housing.

5. The toner cartridge of claim 1, further comprising a pair
of guide rails on the rear of the housing, one of the pair of
guide rails being positioned at each of the first side and the
second side, the guide rails being indentations in the first
side and the second side, respectively, at the rear of the
housing, the indentations each having an open bottom end,
the indentations running ifrom the open bottom ends verti-
cally upward toward the top of the housing.

6. The toner cartridge of claim 1, further comprising a
hold-down stop extending from a rearmost portion of the
second side of the housing closer to the bottom of the
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housing than the outlet port and the drive gear are to the
bottom of the housing, a top of the hold-down stop being
unobstructed to engage a corresponding hold-down feature
in the image forming device during insertion of the toner
cartridge into the 1mage forming device.

7. The toner cartridge of claim 1, wherein the latch catch
includes a generally horizontal shelf positioned to contact
the latch when the toner cartridge 1s installed 1n the 1image
forming device.

8. The toner cartridge of claim 7, wherein the latch catch
includes one of a hole through the front of the housing and
a recess formed on the nner side of the front of the housing.

9. A toner cartridge for use 1n an 1mage forming device,
comprising;

a housing having a front, a rear opposite the front, a first
side, a second side opposite the first side, a top and a
bottom opposite the top, the housing having a reservoir
for holding toner;

an outlet port on the front of the housing proximate the
first side for transferring toner out of the reservoir;

a drive gear on the front of the housing having a center
proximate the second side for receiving rotational
power when the toner cartridge 1s 1nstalled 1n the image
forming device;

a cavity formed in the bottom of the housing;

an electrical connector positioned 1n the cavity for estab-
lishing a communications link when the toner cartridge
1s 1nstalled 1in the 1mage forming device; and

a latch catch on the front of the housing unobstructed to
receive a latch from within the cavity on an mner side
of the front of the housing for securing the toner
cartridge 1n the 1image forming device, the latch catch
being positioned closer to the bottom of the housing
than the outlet port and the drive gear, the latch catch
being positioned between the center of the dnive gear
and the outlet port 1n a side-to-side direction from the
first side to the second side of the housing.

10. The toner cartridge of claim 9, further comprising a
generally vertical positioning slot on the front of the housing
positioned closer to the bottom of the housing than the outlet
port and the drive gear, the generally vertical positioning slot
being formed between first and second side walls and having
an open bottom end, the first side wall being proximate the
first side of the housing and the second side wall being
proximate the second side of the housing, wherein the latch
catch 1s positioned directly below the first side wall of the
generally vertical positioning slot.

11. The toner cartridge of claim 9, wherein a portion of a
front edge of an opening into the cavity on the bottom of the
housing below the latch catch extends further forward than
an adjacent portion of the front edge of the opening into the
cavity on the bottom of the housing closer to the first side of
the housing.

12. The toner cartridge of claim 9, further comprising a
pair of guide rails on the rear of the housing, one of the pair
ol guide rails being positioned at each of the first side and
the second side, the guide rails being indentations 1n the first
side and the second side, respectively, at the rear of the
housing, the indentations each having an open bottom end,
the indentations running from the open bottom ends verti-
cally upward toward the top of the housing.

13. The toner cartridge of claim 9, further comprising a
hold-down stop extending from a rearmost portion of the
second side of the housing closer to the bottom of the
housing than the outlet port and the drive gear, a top of the
hold-down stop being unobstructed to engage a correspond-
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ing hold-down feature during insertion of the toner cartridge
into the 1image forming device.

14. The toner cartridge of claim 9, wherein the latch catch
includes a generally horizontal shelfl positioned to contact
the latch when the toner cartridge 1s installed in the image
forming device.

15. The toner cartridge of claim 14, wherein the latch
catch includes one of a hole through the front of the housing
and a recess formed on the inner side of the front of the
housing.

16. A toner cartridge for use 1n an 1image forming device,
comprising;

a housing having a front, a rear opposite the front, a first
side, a second side opposite the first side, a top and a
bottom opposite the top, the housing having a reservoir
for holding toner;

an outlet port on the front of the housing [proximate]
positioned closer to the first side than the second side
for transierring toner out of the reservoir;

a drive gear on the front of the housing having a center
[proximate] positioned closer to the second side tharn
the outlet port is to the second side lor receiving
rotational power when the toner cartridge 1s installed 1in
the 1mage forming device;

a cavity formed 1n the bottom of the housing;

an electrical connector positioned in the cavity for estab-
lishing a communications link when the toner cartridge
1s 1nstalled 1n the 1mage forming device; and

a latch receiving shelf 1in the cavity on an inner side of the
front of the housing unobstructed to receive a latch for
securing the toner cartridge in the image forming
device, the latch receiving shell defimng the vertical
position of the toner cartridge when the toner cartridge
1s 1nstalled 1 the image forming device, the latch
receiving shell being positioned closer to the bottom of
the housing than the outlet port and the drive gear are
to the bottom of the housing, the latch receirving shelf
being spaced above the bottom of the housing, the latch
receiving shell being positioned between the center of
the drive gear and the outlet port in a side-to-side
direction from the first side to the second side of the
housing.

17. The toner cartridge of claim 16, further comprising a
generally vertical positioning slot on the front of the housing
positioned closer to the bottom of the housing than the outlet
port and the drive gear are to the bottom of the housing, the
generally vertical positioning slot being formed between
first and second side walls and having an open bottom end,
the first side wall being [proximate] positioned closer to the
first side of the housing than the second side wall is to the

first side of the housing and the second side wall being

[proximate] positioned closer to the second side of the
housing than the first side wall is to the second side of the
housing, wherein the latch receiving shell 1s positioned
directly below the first side wall of the generally vertical
positioning slot.

18. The toner cartridge of claim 16, wherein a portion of
a front edge of an opening into the cavity on the bottom of
the housing below the latch receiving shelf extends further
forward than an adjacent portion of the front edge of the
opening 1nto the cavity on the bottom of the housing closer
to the first side of the housing.

19. The toner cartridge of claim 16, further comprising a
pair of guide rails on the rear of the housing, one of the pair
of guide rails being positioned at each of the first side and
the second side, the guide rails being indentations 1n the first
side and the second side, respectively, at the rear of the
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housing, the indentations each having an open bottom end,
the indentations running from the open bottom ends verti-
cally upward toward the top of the housing.

20. The toner cartridge of claim 16, further comprising a
hold-down stop extending from a rearmost portion of the
second side of the housing closer to the bottom of the
housing than the outlet port and the drive gear are to the
bottom of the housing, a top of the hold-down stop being
unobstructed to engage a corresponding hold-down feature
during insertion of the toner cartridge nto the 1image form-
ing device.

21. The toner cartridge of claim 16, further comprising
one of (1) a hole through the front of the housing, a bottom
surface of the hole forming the latch receiving shelf; and (2)
a recess formed on the 1nner side of the front of the housing,
a bottom surface of the recess forming the latch receiving

shelf.
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