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15 This invention relates to -electrophotographic development and, more

particularly, relates to a toner cartridge having a barrier wall at the hopper and a

declining exit surface.

BACKGROUND OF THE INVENTION

20 The assignee of this invention has manufactured and sold commercially toner
cartridges of two different general designs. For its larger laser printers the cartridge
has contained a pump to meter toner of the kind disclosed in U.S. Patents Nos.
5,012,289 to Aldrich et al. and 5,101,237 to Molloy, while the external structure of
the cartridge is as disclosed in U.S. Patent No. 5,136,333 to Craft et al. Details of

25 other clements in the cartridge have varied.

For a smaller, light emitting diode printer, the cartridge is as disclosed in U.S.
Patent No. 5,337,032 to Baker et al., which has a toner hbpper extending well below
a level having the toner adder roller and which has independent driven systems for
the photoconductor roller and for the developer roller system as disclosed in U.S.

30 Patent No. 5,331,378 to Baker et al.
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' disclosed or incorporated in the disclosure of this application Serial No. 08/602,648, |
filed February 16, 1996 now U.S. Patent No. 5,634,169, entitled “Multiple Function
5 Encoder Wheel for Cartridges Utilized in an Electrophotographic Output Device; five
utility applications filed the same day as this application entitled “Toner Cartridge
with External Planar Installation Guides, Serial No. 08/770,327;” “Toner Cartridge
with Locating on Photoconductor Shaft, Serial No. 08/770,326;” “Toner Cartridge
with Housing and Pin Construction, Serial No. 08/770,330;” “Toner Cartridge with
10 Heat Shield Shutter, Serial No. 08/770,334;” and “Venting Plug in Toner Cartridge;
Serial No. 08/770,329;” and one ornamental design application filed the same day as
this application entitled “Toner Cartridge for Laser Printer, Serial No. 29/066,775.”



this application entitled "Toner Cartridge for Laser Printer, Serial No.
29/ 066, 775." TECHN CAL FI ELD 15 This invention relates to

el ectrophot ogr aphi ¢ devel opnent and, nore particularly, relates to a toner
cartridge having a barrier wall at the hopper and a declining exit surface.
BACKGROUND OF THE | NVENTI ON 20 The,assi gnee of this invention has
manuf actured and sold commercially toner Eartridges of two different
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DISCLOSURE OF THE INVENTION
This invention is a toner cartridge having a cylindrical toner hopper with
output opening well above the lower part of the hopper. A paddle is rotated in the
hopper, as is conventional. The exit surface past the opening declines downward to
10 form a chamber having a developer roller. As is known, this configuration is
desirable in that it discourages toner from returning to the hopper after it has been
electri_célly charged in the area of the developer roller.
To facilitate movement of the toner past the opening an agitator member
extends across the cartridge near the exit surface. It is pivoted at both ends to permit
15 upward rotation and it has a portion extending past the barrier into the path of the
paddle. As the paddle rotates it moves the agitator upward until the curved paths of
the two members reach separation, at which point the agitator member drops under
the action of gravity. By so dropping, the agitator member jars toner loose and
eliminates jams of toner which can destroy operation.
20 Preferably, the agitator is a bar having an extended flat surface which faces
the exit surface. The extended flat surface tends, when it has been moved fully up,
to partially block the exit opening, which is also desirable for metering of the toner.

BRIEF DESCRIPTION OF THE DRAWINGS

25 | The details of this invention will be described in conn_ectidn with the
accompanying drawing, in which Fig. 1 is a perspective view of the toner cartridge
from above and left rear, where left is determined facing the printer from its front
side where cartridge insertion is made; Fig. 2 is a perspective view from above and
left front of the cartridge sectioned near the top; Fig. 3 is a top right front view of

30 the cartridge with further cover elements removed; Fig. 4 is a top right rear view of
the cartridge with cover elements removed; Fig. 5 is a top left rear view of the

cartridge with cover elements removed; Fig. 6 is a top right rear view of the cartridge



Patent No. 5,337,032 to Baker et al., which has a toner hopper extending
wel | bel ow a |.evel having the toner adder roller and which has independent
driven systens for the photoconductor roller and for the devel oper roller
systemas disclosed in U S. 30 Patent No. 5,331,378 to Baker et al. 2
This cartridge has a hopper exit above a yertical barrier. The outside of
the barrier is a declining surface.- Such & configuration is believed to be
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the cartridge; Fig. 8 is a bottom right rear view of the cartridge; Fig. 9 is a front
right perspective view of the hopper-housing member; Fig. 10 is a left front view of
the inside of a printer in which cartridge 1 is installed; Fig. 11 is a partially sectioned

5 right side view showing more detail of parts shown in Fig. 10 with the cartridge - - -
installed; Fig. 12 is a perspective view showing the inside one end member.of the
hopper; Fig. 13.is a perspective view showing the inside of the other end member of -
the hopper; Fig. 14 is a perspective view of the gear plate; Fig. 15 is a perspective
view of a readily removable bushing; Fig. 16 is a perspective view showing the

10 removable bushing installed; Fig. 17 is a right rear view showing detail of a shutter;
Fig. 18 is a perspective view of an extended hub inserted in the photoconductor
drum; Fig. 19 is a right perspective view showing elements inside the cover of the
cartridge; Fig. 20 is a left bottom perspective view showing elements inside the cover
of the cartridge; Fig. 21 is é right perspeétive view showing parts of the cartridge

15 installed in a printer; and Fig. 22 shows the inside of the cover of the cartridge where
it receives an extension from the hopper; Fig. 23 shows elements of the hopper plug
prior to assembly; Fig. 24 shows the assembled hopper plug alone; and. Fig. 25 shows .

a staggered cross section of the hopper plug to illustrate air flow. :

20 BEST MODE FOR CARRYING OUT THE INVENTION |
The self-contained, removable printer cartridge 1 is shown in Fig. 1 in a
perspective view from above and left rear (the hand gﬁps 3a and 3b being considered
the front and the side having the pivoted upper shutter 5 being the upper side).
For purposes of illustration, Fig. 1 shows the upper shutter 5 pivoted
25 downward to its open position and lower shutter 7 pivoted rearward and upward to
ifs open position. In actual operation, these positions are reached by interaction with
the printer or other device in which cartridge 1 is installed as will be explained'
below. '
To facilitate and guide insertion of cartridge 1 into the printer, cartridge 1 has
30 a left guide wing 9a and a right guide wing 9b. Guide wings 9a and 9b are thin
planes formed as arcs of a relatively large circle, except near the front, where the

bottom 9aa is enlarged downward. Guide wings 9a and 9b are mirror images of each



DI:SCLOSURE OF THE I NVENTION This invention is a toner cartridge having a
eylindrical toner hopper with output opening well above the | ower part of
the hopper. A paddle is rotated in the hopper, as is conventional. The exit
surface past the opening declines downward to 10 form a chanber having a
devel oper roller. As is known, this configuration is desirable in that it
di scourages toner fromreturning to the hopper after it has been
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the agitator nenber drops under the action of gravity. By so dropping, the
~agitator rienber j dnshetembodimentdereimdescribed, bottom shutter 7 is pivoted from left rear. .

cover 31a on a left top actuator link arm 11a and from rear cover (not shown) on a -
right top actuator link arm 11b, located on opposite sides of shutter. 7. Each link arm.

11a, and 110b is integral with an actuator 13a, and 13b, respectively, each of which

has a rectangular actuator surface 13aa and 13bb, respectively, which extends over

10 the respective guide wings 9a, 9b.

- A pivoted lower shutter link 15a and a side of the lower shutter 17a, pivoted

to lower shutter link 15a and left top actuator link arm 11a complete a conventional

. four bar linkage to provide rotation of shutter 7 in response to rotation of actuator
13a. The rear end of coil spring 19a connects to a lower hook 11aa in link arm 11a

15 to bias shutter 7 closed when the cartridge is not inserted in a printer or other device.
The front end of coil spring 19a connects to an upper hole 31aa under actuator 13a.

A mirror image of these parts (see Fig.3) exists on the opposite side, the
corresponding part of which will be designated by the same number with “b” letters.

When cartridge 1 is installed in the printer, actuator surfaces 13aa and 13bb

20 are pushed downward by the mating surfaces of the printer to the positions above
wings 9a, 9b respectively, as shown in Fig. 1.

Cartridge 1 is inserted by a human operator grasping grips 3a, 3b through
holes 3aa, 3bb and moving cartridge 1 in the direction of shutter 5 and toward the
rear of the printer (291, Fig. 10) in which it is being installed. A series of upwardly

25 extending ribs 21 spaced along the width of cartridge 1 under grips 3a, 3b, except at
holes 3aa and 3bb, provide strength while holes 3aa and 3bb provide room for the
fingers of a person to grasp grips 3a, 3b. On the left side is a relatively wide,
upwardly extending tab 23. In a preferred combination of the embodiment of the
invention described herein and an exemplary printer the top of tab 23 interacts with

30 a physical sensing switch in the printer to detect that a chge 1 has been installed.



elimnates jans of toner which can destroy operation. 20 Preferably,
the agitator is a bar having an extended flat surface which faces the exit
surface. The extended flat surface tends, when it has been noved fully up,
to partially block the exit opening, which is also desirable for netering
of the toner. BRI EF DESCRI PTI ON OF THE W NGS 25 The details of
this invention will be described in connettion with the acconpanyi ng
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of cartridge 1 when cartridge 1 is. installed. Locator surfaces 29a and 29b, wings 9a

iQ

and 9b, as well as rear cover 31 under wing 9a, are formed integral with cleaner
housing 27. Also integral with these elements is front cover 25, having grips 3a, 3b
and an outer cover 33 on the left side and generally coextensive in length with the
10 length of front cover 25. Cover 33 has a U-shaped housing 35 at its top. Housing
35 traps spacer stud 37a as will be explained and an assembly hole 39a near the upper
front of cover 33 and a spring-holding hole 39b near the lower front of cover 33.

A coupler 41 receives a drive element from a printer which contains an

Oldham coupler to rotatably drive the developer roller 43 (not shown in Fig. 1) and
15 toner adder roller 45 (not shown in Fig. 1). To the rear of coupler 41 is the shaft 47
of photoconductor drum 49 (drum not shown in Fig. 1).

Fig. 2 is a perspective view from above and left front of cartridge 1 sectioned
near the top to show internal elements. At the immediate front is a large, cylindrical
toner hopper 61, having a paddle 63, wﬁich, during operation, is-rotated clockwise

20 as seen in Fig. 2. Paddle 63 has an outer toner moving bar 63a, which extends
across the width of hopper 61 except for a far left section 63aa which is inset as will
be explained. The rear wall 61a of hopper 61 when cartridge 1 is installed for
operation in a printer terminates at about qne-third of the total height of hopper 61
as a flat surface 61aa (specifically, flopper 61 has a 106 mm diameter and the distance

25 vertically from the lowest point of hopper 61 to the horizontal plane coinciding with
the highest point surface 61aa of rear wall 61a is 35.3. mm). The upper surface 61aa
of rear wall 61a is thin and flat with a slight doanud angle from hopper 61 to
facilitate removal of the molded part from its mold. An extension 65a from an
agitator bar 65 has a depending tab 65b (see Fig. 9) which rests on upper wall 61aa

30 thereby positioning agitator bar 65 slightly above upper wall 61aa. Extension 65a
extends past upper wall 61aa to a location at which bar 63a of paddle 63 encounters
extension 65a as it rotates. The surface 6laaa opposite surface 6laa from which



3 sectioned simlarly to the sectioning of Fig. 2; Fig. 7 is a bottomleft
front view of the cartridge; Fig. 8 is a bottomright rear view of the
cartridge; Fig. 9 is a front right perspective view of the hopper housing
menber; Fig. 10 is a left front view of the inside of a printer in which
cartrldge 1is installed; Fig. 11 is a pagtially sectioned 5 right side
vi ew show ng nore detail of parts shown in Fig. 10 with the cartridge
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for top wall 69 formed about one-third down from the top of hopper 61. The toner
5 moving bar 63a of paddle 63 is closely adjacent to the sides of hopper 61 except
where the top of rear wall 61a and the start of top wall 69 form an opening for toner
to be delivered rearward from hopper 61 to the toning mechanisms of cartridge 1.
This is best shown in Fig. 9.
In Fig. 2, a small part of developér roller 43 to which coupler 41 is directly

10 attached, is seen past ribs 67. Developer roller 43 is parallel to and in contact with
photoconductor drum 49. Cleaner chamber 27 has spaced, vertical internal baffles
71, which are strengthening members, as well as members which limit unbalanced
accumulation of toner in chamber 27. Toner which is not transferred during
development is scraped from photoconductor drum 49 by cleaning blade 73, which

15 is mounted to a vertical panel 73a, having a horizontal gusset 73aa to increase
strength. As best seen in Fig. 3, panel 73a is mounted to supporting member 75,
which has vertical columns 75a (Fig. 2), 75b on opposite sides. Panel 73a is
mounted to the vertical columns 75a, 75b by a screw 77a to column 75a and a screw

“77b to.column 75b. '

20 Fig. 3 is a top right side view with further cover elements removed and part
of the cleaner removed to illustrate the internal configuration of cartridge 1. A solid,
steel-bar doctor blade 91 extends parallel with and in pressure contact with developer
roller 43. Blade 91 contacts roller 43 at about 20 degrees from the vertical toward
toner adder roller 45. Also shown in Flg 3 are metal electrical contact 93 to doctor

25 blade 91, metal electrical contact 95 to toner adder roller 45 and metal electrical
-contact 97 to developer roller 43. The outer ends 93a, 95a, 97a of the contacts bear
against metal contacts in the printer when cartridge 1 is installed and thereby make
electrical contact to receive electrical potentials from the printer.

The developing system of cartridge 1 is essentially very similar to that of the

30 Optra brand family of printers sold by the assignee of this invention. As in that
family of printers, toner adder roller 45 is a conductive sponge material attached to

a steel shaft and developer roller 43 is semiconductive material attached to a steel



10 renovable bushing installed; Fig. 17 is a right rear view show ng
detail of a shutter; Fig. 18 is a perspective view of an extended hub
inserted in the photoconductor drum Fig. 19 is a right perspective view
showi ng el enments inside the cover of the cartridge; Fig. 20 is a left

bott om per spective view showi ng el enments Lnside the cover of the cartridge;
Fig. 21 is a right perspective view show ng parts of the cartridge 15
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shutter 5 beiélg .B‘gﬁatgxp 8§ rhas? ia‘l%)n‘ portion 65aa to become parallel to extension 99a where
it is pivoted to extension 99a on pin 103a. As paddle 63 rotates, bar 63a contacts
extension 65a, thereby rotating agitator 65 around pin 103a upward. Agitator 65 then
returns to near rear wall 61a under the force of gravity to dislodge toner, which
10 otherwise tends to accumulate on exit surface 61aaa (see Fig. 9).
Fig. 4 is a top right rear view with cover elements removed showing more
-fully the end members 99 and 101 of hopper 61 and their extensions 99a and 101a.
Integral with end member 101 is spacer stud 37b. Under and to the front of stud 37b
is spring mounting post 131b, which mounts one end of spring 132b, the other end
15 of which is mounted on hole 242 (best seen in Fig. 20). '
Also integral with end member 101 is perpendicular shield wall 133, which
extends downward and rearward to present a barrier to physically protect encoder
. wheel 135. The bottom portion of wall 133 forms a flat contact surface 133a fo
receive a locating roller from the printer when cartridge 1 is.installed.- Encoder -
20 wheel 135 is linked to paddle 63 through a paddle gear assembly 163 having a
torsional yield member (Fig. 5) so as to provide information as to the amount of toner
in hopper 61 to the printer on which cartridge 1 is installed by the sensing of the
location of windows 135a. Additionally, other windows 135b provide other
information, while wider window 135c provides a home location reference. Light
25 blocking selected labels 136 are located between windows 135b and 135¢ and block
windows of a series of windows 135b to thereby customize information onto wheel
135. The details and operation of encoder wheel 135 are described in U.S. Patent
Application Serial No. 08/602,648, filed February 16, 1996, now U.S. Patent No.
5,634,169, entitled “Multiple Function Encoder Wheel for Cartridges Utilized in an
30 Electrophotographic Output Device” and form no contribution to the invention of this
specification.



For purposes of illustration, Fig. 1 shows the upper shutter 5 pivoted 25
downward to its open position and |ower shutter 7 pivoted rearward and
upward to its open position. In actual operation, these positions are
reached by interaction with the printer or other device in which cartridge
1is installed as will be explained below To facilitate and guide

I nsertion of cartridge 1 into the printer, cartridge 1 has 30 a left guide
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| mages of €3Gy extend from floor 137 between contacts 93, 95 and 97 to strengthen the floor
137.

5 Mounting roller 141a is journaled to hopper extension 99a and symmetrical
mounting roller 141b is mounted to hopper extension 101a. Rollers 141a and 141b
contact inside surfaces of the cover of cartridge 1, as will be described. Surfaces
133a and 161a (Fig. 5) of hopper 61 rests on rollers in the printer as will be further
described.

10 Hopper end member 101 has an opening receiving a closely-fitting, resilient,
cylindrical plug 143. Prior to installing plug 143, toner is loaded into hopper 61
through the open hole, then plug 143 seals the hole.

Photoconductor roller 49 has at its right end a transfer roller drive gear 145,
which drives a roller in the printer when cartridge 1 is installed in the printer.

15 Fig. 5 is a top left rear view with cover elements removed showing more fully
the outside of members 99 and 99a of hopper 61. Integral with end member 99 is
spacer stud 37a. Under and to the front of stud 37a is spring mounting post 131a,
which mounts one end of spring 132a, the other.end of which is mounted in a hole
in member 431; (Fig. 19), which is an inner extension of cover 33 (Fig. 2).. |

20 Also integral with end member 99 is perpendicular shield wall 161, which
extends downward and rearward to a barrier to physically protéct torsional paddle
gear assembly 163. The bottom portion of wall 161 forms a flat contact surface 161a
to receive a locating roller from the printer when cartridge 1 is installed. The details

“of paddle gear assembly 163 are not part of this invention and are more fully

25 disclosed in the above-mentioned Patent Application Serial No. 08/602,648 now U.S.
Patent No. 5,634,169.

Gear 49a, integral with the end of photoconductor drum 49, receives power
from a meshing gear in the printer when cartridge 1 is installed in the printer.
Coupler 41 is integral with developer roller 43 and drives idler gear 165, which

30 drives toner adder roller 45 (Fig. 3) by being meshed with gear 167, which is integral

with toner adder roller 45. Coupler 41 receives power from a driver in the printer



ot her except that, in this particular enbodi nent described, the left guide
wing 9a is wder (extends further laterally) than the right guide wing 9b
sinply to acconmpdate the width provided by a particular printer in which
the exenplar cartridge 1 is to be installed. 5 I'n the enbodi nent
herei n descri bed, bottom shutter 7 is pi vgt ed fromleft rear cover 3la on a
| eft top actuator |ink arm l1lla and fromrear cover (not shown) on a right
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in respons®e tAogeartplate di3 pmountingsgears 165 and 169, is mounted on hopper extension 99a - -
by mounting screw 175. '
Fig. 5 shows the end of agitator 65 opposite that shown in Fig. 3. That end
has a bent portion 65bb to become parallel to extension 101a of end member 101
when it is pivoted to extension 101a on a pin 103b.

10 Continuing the detailed description of the cartridge incorporating a preferred
embodiment of the present invention, Fig. 6 is a top right rear view sectioned near
the top similar to the sectioning of Fig. 2. Fig. 6 illustrates more clearly the
mounting of doctor blade 91 mounted to press on developer roller 43 under the bias
of leaf spring 191. Blade 91 is located on the left rear by tab 361 (best seen in Fig.

15 14), and on the rear by extension 196a (Fig. 12) of hopper end member 99 which
form front and back barriers for holding the left side of doctor blade 91. Similarly,
on the right side, two surfaces extending. from extension 101a, including a rear
extension 365 (best seen in Fig. 13) and a front extension 366 (Fig. 13) form front .
and back holding the right side of doctor blade 91, symmetric.to the cage holding the . .

20 left side of doctor blade 91. The top of blade 91 is held by spring 191. An adhesive
tape 192 across the top of the doctor blade 91 bridges over the adjoining horizontal
edge of wall 69 (Fig. 2) for sealing, as is conventional.

Spring 191 has blunt ends 191a and 191b, spaced from the center, which
contact blade 91 to bias it downward on to developer roller 43. A central ledge 197,

25 integral with ribs 67, forms a cavity receiving the center of spring 191. Horizontal
ledges 199a and 199b, opposite central parts of spring 191, formed integral with ribs
67, are horizontal barriers to prevent spring 191 from moving toward the front.
Preferably, so as to permit rough handling of cartridge 1 which might.occur during
shipment, solid upper stop members (not shown) are attached by double sided

30 adhesive on each side between ledges 199a and 199b and the sides 99a and 101a,
respectively. These are spaced 0.18 mm a;bove the top of blade 91 and, therefore,
contact blade 91 only during rough handling.



13a. The rear end of coil spring 19a connects to a |ower hook 1laa in |ink
armlla 15 to bias shutter 7 closed when the cartridge is not inserted in
a printer or other device. The front end of coil spring 19a connects to an
upper hol e 3laa under actuator 13a. A mrror inmage of these parts (see
Fig.3) exists on the opposite side, the respondi ng part of which wll be
desi gnated by the sane nunber with "b" Ietters. Wen cartridge 1 is
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operator graspipng grips 3a, . 3b_through holes 3aa, 3bb and noving cartridge
1 in the di reI@IIBOFF%B?Ct’é’ﬁUtQFé%- Y-and toward the rear of the printer (291,
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surface for thumbs when fingers graép the cartridge through opening 3aa and 3bb.
A series of relatively long vertical ribs 223 integral with the bottom of hopper 61
serve as paper and other media guides, while a series of shorter ribs 225, located
rearward of the start of ribs 223 and between ribs 223, prevent media snags as media
10  encounter photoconductor drum 49, located immediately after ribs 223 and 225. Past
drum 49, media encounter further media guide ribs 227 located on the bottom of

shutter 7. Fig. 7 also affords a clear view of idler gear 165 and gear 167.
Fig. 8isa bottom right rear depiction of cartridge 1 viewed externally. This
shows the full right guide wing 9b with enlarged front part 9bb. Fig. 8 shows the
15 right cover elements which were deleted in Fig. 6. A front lower cover section 241
is over much of the encoder wheel 135 and has an access hole 243 for ease of
assembly and has an access opening 244 (best seen in Fig. 20). Cover section 241
is stepped outward a small amouI;t to provide room for spring 132b (Fig. 20) to
extend between-post. 131b (Fig. 4) and hole 242 (best seen in Fig. 20). Generally,
20 above and forward of and integral with cover section 241 is cover section 245, which
is over the remaining upper front of cartridge 1. Section 245 has a U-shaped housing
247 at its top which traps spacer stud 37b. In the rearward part of section 245
opposite the area above photoconductor drum 49, are located rectangular channels 249
with the second rectangular channel 249}11 and the last rectangular channel 249b being
25 open to pass air for cooling photoconductor drum 49 during operation of cartridge 1.
' The far rear portion 251 of this particular embodiment of the invention herein
described mounts links 11b and 17b to shutter 7. A bottom section 253 of the cover
located under and forward of passages 249a and 249b mounts the shaft 47 of
photoconductor drum 49 and has two upper symmetrical vent holes 255a and 255b

30 to pass air for cooling drum 49.

Fig. 9 is a front right perspective view of the molded plastic member housing
271 which forms the central portion and central extension of hopper 61 with end



fingers of a person to grasp grips 3a, 3b. On the left side is a relatively
wi de, upwardly extending tab 23. In a preferred conbination of the

enbodi ment of the invention described herein and an exenplary printer the
top of tab 23 interacts with 30 a physical sensing switch in the printer to
detect that a cartridge 1 has been instal].ed Front cover 25, on which
grips 3a, 3b, ribs 21 and tab 23 are int@&rally formed, is above a

separated tong Iy T C f [ '
chanber 27 |s rearwar \#HH g%&eﬁg lh%g@ﬁ él ;I‘Ell%glé’e e?&\/’ﬁéﬂ@ g&@ﬁgﬁ% are
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by a printer to firmy position the toni ng nechani sng of cartridge 1 when

cartridge 1 i& thehqtion gar of boppeppl ﬁ{f’r"#‘?fééﬁa"?éﬁr ellgrsinthe pripge, 45 best seen

in Fig. 2, paddle bar 63a has an inset far left section 63aa to clear inset 273.

5 Member 271 has a slot 275 around its right side. A directly similar slot is
around the left side. End member 101 has a mating ridge 321 (Fig. 13). During
manufacture slot 275 is mated with ridge 321 in end member 101 and the two are
welded together with ultrasonically created heat. Member 99 is welded to the left
side of member 271 in the same manner with ridge 322 (Fig. 12) inserted in a

10 mating slot (not shown) on the left side of member 271.
A notch 277 above agitator extension 65a allows for sufficient rotation of
agitator 65 to allow paddlé arm 63a to pass beyond extension 65a while preventing
a full turn-over of agitator 65.

15 Developer Assembly
The housing 271 and its attached end members 99 and 101, form toner hopper

61. Extension 101a journals toner adder roller 45 and. developer roller 43. Gear
plate 173, which is attached to extensiori 99a by screw 175, journals the opposite ends
of toner adder;roller 45 and developer roller:43. Accordingly;-a single unitary
20 assembly is formed of the hopper 61 rearward to and including developer roller 43.

Photoconductor and Cover Assembly
Front cover 25 grips 3a, 3b, left outer cover 33, rear wall 31, (Fig. 1) right

cover sections 241, 245, and 251, (Fig. 8) wings 9a, 9b and cleaning chamber 27 are
25 a single molded part. 'Photoconductor 49 is journaled in this part with its shaft 47
extending past the covers on opposite sides. Shutter 7 is movably supported to left
cover 31 and right rear cover 251. Acéordingly, a single unitary assembly is formed

of the cover members, the photoconductor drum 49 and the shutter 7.
In use, springs 132a and 132b pull the developer roller 43 against the
30 photoconductor drum 49 at a predetermined tension. When cartridge 1 is picked up,

the developer assembly and the photoconductor and cover assembly rotate under



and 9b, as well as rear cover 31 under wing 9a, are fornmed integral with

cl eaners housing 27. Also integral with these elements is front cover 25,
havi ng grips 3a, 3b and an outer cover 33 on the left side and generally
coextensive in length with the 10 length of front cover 25. Cover 33 has a
U-shaped housing 35 at its top. Housing 3ﬁ traps spacer stud 37a as will be
expl ai ned and an assenbly hole 39a near t % upper front of cover 33 and a

i ng- hol di . Of I ug\ er .4
bteives a dreagty, Gndfdudcs (P07 baacty Altkird 28 AUF sud A7 ARER) Baidts (o
rotatably drihomsinge247¢ deretneholding|the twi® adsemblieogether) Fig. 1) and 15 toner

adder roller 45 (not shown in Fig. 1). To the rear of coupler 41 is the
shaft 47 of photoconductor drum 49 (drum not shown in Fig. 1). Fig. 2 is a
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s rotated cl c%%x&ﬁe-The material of shutter 7 is polycarbonate, a material which deflects heat
from the fixing operation which occurs after paper is moved rearward from contact
with the photoconductive drum 49. The material of the body of the photoconductor
and cover assembly, the hopper 61, end members 99 and 101, and shutter 5 are

10 polystyrene which is lower in cost than polycarbonate would be. The added cost of

shutter 7 being polycarbonate is justified by shutter 7 providing heat protection to the
cleaner 27 which allows that member to be polystyrene.

Agitator Bar System
15 The toner of cartridge 1 is monocomponent, which can become stagnant and

cohesive when left undisturbed for a time. This stagnation and settling of toner may
be aggravated by the slight vibrations. generated by the printer motor and gear train

in a laser printer. '
- Failure-to deliver toner from wall 61a via sloped exit surface 6'1aaa is -the
20 consequence of the settling, stagnation, and cohesive nature of the monocomponent
toner in hopper 61. The angle of repose of the settled toner (i.e., the ahgle of tilt of
a surface on which the settled toner rests before it “falls” under its own weight) can
reach or exceed 90 degrees. The exiting surface 6laaa is tilted upward at
approximately 50 degrees from vertical during operation (angle A, Fig. 9), allowing
25 the toner to stagnate into a pile that does not reach the toner adder roller 45. This
leads to premature failure to print, termed “starvation,” as would result using an
empty cartridge. Experimentally, as much as 230 grams of the 465 gram capacity of
hopper 61 of toner have been found in the hopper 61 of a cartridge 1 when starvation
has occurred due to existence of a stagnant pile of toner preventing toner delivery to

30 toner adder roller 45.

Agitator bar 65 overcomes toner stagnation and failure to deliver toner to

toner adder roller 45. The primary function of agitator bar 65 is to prevent toner



20 as seen in Fig. 2. Paddle 63 has an outer toner noving bar 63a, which
extends across the width of hopper 61 except for a far left section 63aa
which is inset as will be explained. The rear wall 6la of hopper 61 when
cartridge 1 is installed for operation in a printer term nates at about
one-third of the total height of hopper L as a flat surface 6laa
(specifically, hopper 61 has a 106 mm di arreter and t he di stance 25

vertically fr DE |
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carrying toner from the entry of the developer chamber to the toner adder roller.
(Although not useful on the disclosed embodiment, an alternative is a pad on
extension 65a or on upper wall 61aa which will cushion the fall. Such a pad would
10 also serve as a spacer to control the position of the agitator in the down position and
eliminate tab 65b).

At the top of its travel the agitator bar 65 is out of the way of the main sump
paddle 63 and approaches a notch 277 in the hopper housing 271 (Fig. 9). Notch 277
provides space for the agitator bar 65 to clear the end of hopper paddle 63, and

1S prevents overtravel of the agitator arm 65, which could cause locking into an up
position when the cartridge is shipped, stored, or handled outside of the machine.

In the up position, the agitatoril')ar 65 forms a nearly vertical wall over hopper
wall 61a. The initial opening above wall 61a is about 26.7 mm, while the height of
bar 65 facing that opening is 7 mm. This allows room for toner from the main sump '

20 to flow between the agitator 65 and sloped wall 61aaa. It also serves as a temporary
barrier to prevent the delivery of excessive amounts of toner from the hopper 61 to
the toner adder roller 45. As the agitator bar 65 falls to its resting position, both
newly delivered toner and any stagnant tdner resting on wall 61aaa are pushed toward
the toner adder roll 45. The motion of the agitator 65 also stirs toner in the area

25 above and toward developer roll to doctor blade nip 91, helping to prevent packing
and étagnation of toner in this volume.

The agitator 65, preferably can be implemented by stamping (or laser cutting)
and can be formed from sheet metal with spring characteristics that maintain agitator
shape during assembly and operation. The entire part comprising bar 65, extension

30 65a and bent portions 65aa and 65bb preferably can be made by stamping out all
features in one operation. As envisioned for the preferred embodiment, illustrated

herein, bar 65 may have a length approximately equal to the toner adder roller length,



6 toner exits is flat and at approxi mately 50 degrees fromvertical (best
seen in Fig. 9) when cartridge 1 is installed for operation in a printer.
Vertical ribs 67 located immediately rearward of rear wall 6la are
stiffeners for top wall 69 forned about one-third down fromthe top of
hopper 61. The toner 5 noving bar 63a of, ,paddle 63 is closely adjacent to
the sides of hopper 61 except where the top of rear wall 6la and the start

hopper 61 1 o WHAPEAY B, Re R, 270 i 3ha bl ABtplEY Betehet ABFmART
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stamped of, for example, approximately 20 grams. Since agitator bar 65 is driven

by gravity, the mass is chosen to provide a driving force sufficient to push stagnant

5 toner along wall 61laaa to toner adding roll 45, but the mass is limited so as not to
affect the torque sensing function of the hopper paddle 63.

Hinge segments 65aa and 65bb and the associated distance from pins 103a and
103b to agitator bar 65 determine the arc swept by bar 65 as it falls from the up
position to the down position. In the present preferred embodiment, pivot distance

10 of 13.5 mm, for example, allows the paddle to sweep from an up position which
leaves a gap of 3 mm between the bottom of the bar 65 and the wall 61aa, to a down
position 3 mm above the toner adder roller 45. With this design, the weight of the
paddle is effectively applied fo move toner over the distance swept by the arc. A
shorter pivot distance would result in insufficient travel to capture and deliver toner;

15 and would require a heavier paddle to exert the same force on the toner over the
distance swept through the arc. Pins 103a and 103b are smaller in diameter (1 mm,
for example) than their holes in which they fit in portions 65aa and 65bb to prevent
binding due to.toner buildup.

Extension 65a is long enough to engage the active segment of paddle 63.

20 Additionally, the length of extension 65a is long enough to overlap the active segment
of paddle 63 when extension 65a first engages the paddle 63 to prevent scraping of
the paddle surface. A small radius (0.5 mm, for example) is placed on the bottom

tip of extension 65a to prevent scraping of paddle 63 as it releases extension 65a.

The overall length and elasticity of the agltator 65 allows assembly over pins

25 103a and 103b by simply deflecting the part.

Accordingly, this agitator design functions to overcome toner stagnation and
to deliver toner from the entry of the hopper 61 to the toner adder roller 45 active
area. The agitator 65 and its extensions 652, 65aa and 65bb are a single part.
Agitator bar 65 .is driven internally, with no external gearing, cams, or seals as would

30 be required by an externally driven agitator. Thus gear cost and complexity, seals,

friction, and toner leaks are eliminated as problem areas. Agitator 65 is activated

frequently enough to move toner and prevent stagnation without adding excessive



10 - attached, is seen past ribs 67. Developer roller 43 is parallel to and
bn contact wth photoconductor drum 49. d eaner chanber 27 has spaced,
vertical internal baffles 71, which are strengthening nenbers, as well as
menbers which |imt unbal anced accunul ati on of toner in chanber 27. Toner
which is not transferred during devel op I's scraped from phot oconduct or
drum 49 by cl eaning blade 73, which 15 i nounted to a vertical panel 73a,

havi hor i g t i ; ' ig.
5 banel 73a SEbr @TARI0 fifGnte THEUEARECAbAGA et in Bl SRl eopBE Gl .
75a (Fig. 2),frothihoppercinoshe smalledafea donandning & tofieridderirotlet 45 by preventing al

colums 75a, 75b by a screw 77a to columm 75a and a screw 77b to col um
75b. 20 excessiye toner delivery in thegraised pasition and diseayraging retyrndonerframdhent s

e, S A o R BERTR bt =122 L1 el
parallel wsth and in pressure contact with devel oper _
Dimensions
With the cartridge installed for operation, the location of the nip of toner
adder roller 45 with developer roller 43 is at 105 degrees from vertical. The nip
angle of the photoconductor drum 49 to the developer roller 43 is 95 degrees from
10 vertical. As previously stated, the doctor blade nip is at 20 degrees from the vertical.
The length from the bottom of hopper 61 to the horizontal plane coinciding
with the edge of top surface 69 near hopper 61 is 61.96 mm, creating an initial
opening of about 26.7 mm (as indicated previously, bottom surface 6laa is at 35.3
mm). Top surface 69 has a slight upward angle to a tallest point of 64.34 mm.
15 The diameter of toner adder roller 45 is 14 mm and it is located with its
circumference 1 mm above the bottom of hopper body 271 immediately below it.
The diameter.of developer roller 43 is 20.11 mm and it .is located with .its
‘circumference -2:mm above the bottom of hopper body 271 immediately below it.
The length from the bottom of hopper .61 to the horizontal plane coinciding with the
20 bottom of developer roller 43 is 23.7 mm, and the corresponding length to the bottom
of the toner adder roller 45 is 22.6 mm. The diameter of photoconductor drum 49
is 30 mm.
The bottom of body 271 under rollers 43 and 45 is at a 6 degree upward angle
to provide sufficient room for guide ribs 225 on the outside of body 271.
25 .
Installing the Cartridge
Fig. 10 is a left front view of the inside of a printer with which the inventive
cartridge herein described by way of an exemplary preferred embodiment may be
used. The cartridge 1 is installed in a printer 291 (Fig. 10) from the front to a final
30 posiﬁon well within the printer 291. To achieve this, guide wings 9a and 9b are
initially guided by a lower track 293 over a curved track, which guides cartridge 1.
under the laser printhead (not shown) and over paper feed elements 295.



roller 43. Blade 91 contacts roller 43 at about 20 degrees fromthe
vertical toward toner adder roller 45. Also shown in Fig. 3 are netal

el ectrical contact 93 to doctor 25 blade 91, netal electrical contact 95
to toner adder roller 45 and netal electrical contact 97 to devel oper
roller 43. The outer ends 93a, 95a, 97a qf. the contacts bear agai nst netal
contacts in the printer when cartridge 17s installed and thereby make

el ectrical contactypg.o i t Lhegl ent.i ) At The
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As in that fam|l f i nters, toner, adder .roJler 45 is a conductive sponge
material at t 8988 of guideA3cen theenpositriside wE psIET 393) thas thessame curvature as

sem conduct i \anFRHLT 9ko fHat ffe\ihgt 92295 L&fFollow guide 293 and its opposite guide.
5 Upper guide 297 is parallel to guide 293. Guide 297 extends further into the
printer than guide 293. A guide (not shown), which is a mirror image of guide 297,

is on the opposite side of printer 291. Guide 297 encounters actuator surface 13bb
early during the insertion of cartridge 1. As cartridge 1 is moved rearward, actuator
surface 13bb is rotated to open shutfer 7 (as is surface 13aa rotated by encountering
10 a mirror image of guide 297 on the left side of the printer). This early movement of
shutter 7 is very advantageous in that it eliminates the need for space and mechanism
which would be requii'ed if actuation occurred at the end of insertion of cartridge 1.
Also shown in Fig. 10 is the right reference position roller 299 on which
contact surface 133a rests when the cartridge is inserted. Contact surface 161a will
15 rest on an identical roller (not shown) on the opposite side of printer 291. Rearward
of roller 299 is V-block 301, shown more clearly in Fig. 11, and an associated
electrical contact 302. Further rearward is an upstanding Ilug 303, which will contact
- shutter 7 to hold it open as will be described.-
As cartridge 1is inserted, wings 9a, 9b are guided by guides 293 and 297 and
20 the mirror image guide (not shown) on the opposite side of printer 291. As insertion
continues, the wings 9a, 9b fall off the lower guide 293 (and its mirror image guide)
and the shaft 47 of photoconductor drum 49 .drops into V-block 301 and a mirror
image V-block (not shown) on the opposite side of printer 291. A depending thin
metal sheet 302 (Fig. 11, shown in side view) is contacted and bent somewhat by
25 shaft 47 as it is guided by V-block 301. This creates a connection for operating
potential to shaft 47. When cartridge 1 falls into V-block 301, lug 303 contacts
shutter 7 to hold shutter 7 open. Prior to that the longer length of upper guide 297
was sufficient to hold shutter 7 open. |
In this final position cartridge 1 is more precisely located with respect to
30 functional elements. Cartridge 1 is held in printer 291 as described below under the
heading “Reference Surfaces.”



7 shaft. Wien cartridge 1 is installed for operation in a printer

cartridge 1 is oriented generally as shown in Fig. 3 and the horizontal

pl ane containing the | owest surface of toner adder roller 45 is 22.6 mm
above the | owest point of hopper 61. Toner adder roller 45 and devel oper
roller 43 are journaled in the rearward %__extensions 99a and 101a (Fig. 4)
of the end nenbers 99 and 101 (Fig. 4) of'%opper 61. Agitator 65 has a bent

portion 65aa to b I@nglget Sd ¥ et

extensi on 99a on gﬁﬁ%@g&r ﬁ{,&s pa F’eﬁ6§ Eoﬁaﬁ?@?gﬁgfg&gsggﬁt@y}ég Sie;%pyr)lsi on
65a, ther eby upwand and)fargiardit Wing9mami tdagaimerntSbetweemguides 293t aid @976 and hen
returns to near rear wall 61alygn er the force of gravity to dislodge toner,
which 10 ot B¢ fRetEdge cAncbe pu 1l ate on exit surface 6laaa (see Fig. 9).
Fig. 4is atopright rear viewwth cover elenents renoved show ng nore
fully the end nmenbers 99 and 101 of hopper 61 and their extensions 99a and
101a. 5 , Manufacture of Cartridge .

All molded parts follow the technical dictate (to avoid distortion on cooling) -

of keeping adjoining surfaces the same thickness. Accordingly, molded studs seen

from the rear (shown, for example, in Fig. 13) appear as holes in the part. Circles

in the drawings with bowed lines crossing indicate the gate where molten resin was
10 received into the mold (shown, for example, also in Fig. 13).

Assembly of cartridge 1 begins with the joining of hopper body 271 to its end
members 99 and 101 with paddle 63 installed. The inside of end member 99 is
shown in Fig. 12 and the inside of member 101 is shown in Fig. 13. Both are
molded parts of polystyrene resin. Each of the members 99 and 101 is mated to its

15 corresponding side of body 271 (Fig. 9); Ridge 321 of member 101 enters slot 275

on the right edge of member 271. Ridge 322 of member 99 enters slot (not shown)

on the left edge of member 271 mating ridge 322. Those parts are held tightly in a

fixture and ultrasonically welded, with paddle 63 inserted before the last of the two

end members isiwelded. Then a bushing (not shown) is press fit into the central hole

20 325 of member 101 around the shaft of paddle 63 and a second bushing (not shown)
is similarly press fit around the shaft of paddle 63 in central hole 329.

Agitator bar 65 (Fig. 9) is then flexed and installed by mounting end portion
65aa on pin 103a and end portion 65bb on pin 103b. _

Toner adder roller 45 with low friction washers on each end is then installed

25 by angling its shaft through hole 333 (Fig. 12) in member 99, straightening, and then
moving roller 45 laterally to bring its shaft through a press fit bushing (not shown)
in socket 335 1n member 101.
Prior to installing toner adder roller 45 and gear plate 173, a sickle-shaped
seal member having a semicircular central body (not shown) is installed on each side
30 of the location of developer roller 43. Such a seal is illustrated in IBM Technical
Disclosure Bulletin, Vol. 33, No. 3B, Aug. 1990, pp. 29-30, entitled “Toner Seal for
Printer.” The location of this seal on the right side is labeled surface 383 in Fig. 13.



Integral wth end nmenber 101 is spacer stud 37b. Under and to the front of
stud 37b is spring nounting post 131b, which nounts one end of spring 132b,
the other end 15 of which is nmounted on hole 242 (best seen in Fig. 20).
Also integral with end nmenber 101 is perpendicular shield wall 133, which
ext ends downward and rearward to present barrier to physically protect
encoder wheel 135. The bottonlportron of 133 forns a flat contact

surface 133a tL@#@h‘ dge 1
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provide information as to the anount of toner in hopper 61 to the printer
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upward behind ridge 365 (Fig. 13) on the right. In the completed cartridge 1 blade
91 is held on the bottom by contact with developer roller 43. Developer roller 43
with low friction washers on each end is installed by positioning the left end of its
shaft paét end member 99 (Fig. 12) and threading the right end of its shaft through
10 the central hole of the bushing 375, shown in Fig. 15.

Gear plate 173 is shown alone in Fig. 14. It has a hole 351 to receive the
shaft of toner adder roller 45 and hole 359 for shaft of developer roller 43. A central
hole 353 is to receive screw 175 but hole 353 is significantly larger than the shaft of
screw 175. Gear plate 173 has a shaft 355, a shaft 357, and a rightwardly extending

15 tab 361.

Gear plate 173 is brought toward member 99 while the shafts of toner adder

roller 45 and developer roller 43 are positioned through holes 351 and hole 359

.respectively. :Gear plate 173 is rotated -until tab 361 abuts the edge of doctor blade .

91. This serves as a locator for gear plate 173 and doctor blade 91. Screw 175 is.
20 then tightened in hole 353 to fix plate 173 in that position.

Gears 169, 165 and 171 are pressed on shafts 355, 357 and 363 (Fig. 5, on
member 99). (As is shown in Fig. 14, such shafts have an enlarged head with a gap
50 as to be yieldable when receiving a press-on force.) A gear 167 is also pressed
on the shaft of toner adder roller 45. Paddle gear assembly 163 is pressed onto the

25 shaft of paddle 63. These gears and drive coupler 41 are keyed to their shafts by the
two having matching “D” cross sections.

Bushing 375 has a flat outside segment 377 which permits bushing 375 to
enter opening 379 (Fig. 13) in member 101 since opening 379 is circular with an
open less-than-one-half circle segment in which bushing 375 can fit at one orientation.

30 Bushing 375 is then rotated in a direction to rotate lower tab 381 downward, which
removes the orientation at which bushin'g. 375 can fit through the incomplete segment
of 379 and locks bushing 375 into place. Bushing 375 installed is shown in Fig. 16.
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wheel

135. The details and operation of encoder wheel
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No. 5,634,169, entitled "Miltiple Function Encoder \Weel for

change of developer roller 43 in the event that a member requires replacement during

subsequent tests.

135 are described in

now

fication. 8 Fig. 4 also shows

Drive coupler 41 is then press fit on the left end of the shaft of developer. -

roller 43 using a locating shim to space coupler 41 slightly from cover 31.
Mounting rollers 141a and 141b are previously applied by press fit during completion
of the hopper 61. An adhesive tape is applied across the top of doctor blade 91.
Spring 191 is then flexed into place to bias doctor blade 91 downward. After toner
is installed and leak tested, the previously mentioned upper stop members on each
side of ledges 199a and 199b are applied individually and remain in place, held by
their back adhesive layer. Also encoder wheel 135 is installed by press fit.

With rollers 43 and 45 and doctor blade 91 in place, metal contact 93 is
inserted between ribs 139. Contact 93 has arrowhead sides to bind into ribs 139, and
extends upward and over two posts 385 (Fig. 4) in member 101a and extends to a
bent end which presses against doctor blade 91. Contacts 95 and 97 similarly have

. arrowhead sides which dig into ribs 139 and terminate in short bent ends 387, 389,
respectively, which press against the shafts of roller 45 and 43, respectively. Contact -
-grease is added.to contacts and shafts.

The foregoing all are part of the developer assembly. The photoconductor and
cover assembly is separately assembled. The cleaner blade panel 73a (see Fig. 3) is
installed using screws 77a and 77b. Link arms 11a, 11b, 17a, 17b and 15a, 15b are
assembled in a known manner by studs having extensions which enter matching holes
in adjoining arms. The arms then are rotated to operating positions in which the
extensions find no opening and therefore lock the members together while leaving
them free to rotate. Links 13a to 11a and 13b to 11b are held by a pin 401 with
latch, as shown in Fig. 17. |

Pin 401 has a circular flexible arm 403 and arms 11a and 11b have a matching

ledge 405b (the ledge in the opposite side not shown). Pin 401 is inserted through
the holes of member 13a and 11a and another pin 401 is inserted through the holes
of members 13b and 11b. The pins 401 are then rotated until their arms 403 flex
around ledge 405b and the ledge on the opposite side, respectively, and then recover



137. 5 Mounting roller 14l1a is journal ed to hopper extension 99a and
symmetrical nounting roller 141b is nounted to hopper extension 1l01la.
Rol | ers 141a and 141b contact inside surfaces of the cover of cartridge 1,
as wll be described. Surfaces 133a and 16la (Fig. 5) of hopper 61 rests on
rollers in the printer as will be further_described. 10 Hopper end
menber 101 has an opening receiving a cldg%ly-fitting, resilient,

cylindrical ' Rr ' L L1 I 43, . ' d, i.nt
hopper 61t hig (A irkter el 40P ah el o e $ 9ot side Rnfsly i nirdl ©
Phot oconduct ot fdulr ®ar fiflk4p@s iplaté.s Piri 401 hRnOshaft407BEskt sedrPin! Fig. 4Y,iwidcyear
145, which drives a roller in the printer when cartridge 1 is Installed in

the printer. extends into a grogve ¢nqt shewn)en each side of cleprer 24 for added: stabilignofit s
renmoved shovvieggh +Sbak § t he .outsi de of nenbers 99 and 99a of hopper 61.
Integral wth énd menpéer I's

5 Shutter 7 is installed by flexing shutter 7 and locating pins 431b and a pin on.
the opposite side (not shown) on oppdsite sides and inserting pin 431b and the pin on-
" the opposite side in holes in the sides of locator surface 29a, 29b, respectively. Pin
431D has a coil compression spring 433 wrapped around it which is tensioned to bias
cover 7 upward. '

10 As best seen in Fig. 19, one end of spring 132a is attached through a hole of
connector tab 431 of cover 33 on one side and the opposite end of spring 132a is
temporarily attached to hole 39a of cover 33. As seen in Fig. 20, spring 132b is
attached through a hole of connector tab 242 of cover 241 on one side and the
opposite end of spring 132b is temporarily attached to hole 243 of cover 241.

15 The photoconductor drum 49 is installed into the cleaner housing assembly by
placing the drum and the two gears 49a and 145 (see Figs. 4 and 5) in position with
a thin washer, (not shown) on the left side and inserting shaft 47 through that
assembly and:the housings 31 (Fig. 2) and 253 (Fig. 8). Standard E-clips are
installed on each end of shaft 47 to hold the drum and shaft from lateral movement.

20 Asshown in Fig. 18, an extending hub 145a of gear 145, has an internal copper sheet
421 with three sharp points 421a. Copper sheet 421 also has an elongated member
421b extending to over the central hole. Hub 145a is inserted inside drum 49. Points
421a dig into the aluminum cylinder which forms the inside of drum 49, creating both
physical and electrical connection. Shaft 47 is then threaded through gear 145, drum

25 49 and then through gear 49a. This bends elongated member 421b so that it presses
against shaft 47 and makes electrical contact.

The developer assembly is then placed before the photoconductor and cover
assembly and the two are moved together. Covers 33 and 241, 245 flex outward and
then close into the final position. Springs 132a and 132b are removed from holes 39a

30 and 243 and manually attached to studs 131a and 131b respectively. This completes
the cartridge 1.



spaéer stud 37a. Under and to the front of stud 37a is spring nounting post
131a, which mounts one end of spring 132a, the other end of which is
mounted in a hole in nenber 431 (Fig. 19), which is an inner extension of

cover 33 (Fig. 2). 20 Also integral with end nenber 99 is
perpendi cul ar shield wall 161, which extgpds downward and rearward to a
barrier to physically protect torsional dl e gear assenbly 163. The

bott om portion of . . rfac 6la.t.0 receiyve a
| ocat i ng roller f r%‘?ﬁé%ﬁ‘ﬁ{@egﬁﬁ@rﬁ%{;%@g&é @%ﬁté %rﬁg#a%?néﬂpedrﬁlé‘sﬁ%? ails
of paddl e gearaledsdminiedialély inside the begririgs offtorieh ipaddle 68 ahd ehed Adde 1E11E04 5

fully 25 disclosed in the above-nentioned Patent Application Serial No.
08/ 602, 648 ncvathetic rybber gnd sgals are dorateds Jig b3 shoygaa sqckets33Shaving uppenandnd

o oot e MGheE s AP SESHUPT 0 e PR TS, AB5h] il
integral vt Hindhe edbsrerprevent estatiéh af thekehl € The @ndy ofl R chhfifber WP clelner 27
have foam walls with outer adhesive to secure their positioning. As is previously

known, other extended joints have a plastic (polyethylene terephthalate) tape with one

side carrying pressure sensitive adhesive applied along them by .the adhesive. As is

also previously known, developer roller 43 is sealed with a tape which is cantilevered

10 up from the bottom of body 271 to be located in front of the roller 43. A second

adhesive strip seals the far rear edge of body 271. Such sealing is basically standard

and forms no part of this invention.

Toner

15 In a preferred embodiment cartridge 1 employs monocomponent
electrophotographic toner which may be basically conventional. The amount of toner
. in hopper 61 .is limited by pressure impairing print quality and sensing of toner level
by toner resistance. on paddle 63. When cartridge 1 is in the installed position, a
typical top level:of toner will be .10 mm above the upper barrier wall 61aa. The.
20 presence Z)f toner at that typical highest level is indicated in Fig. 9 by surface lines
of toner 425, but the toner is shown otherwise as transparent for clarity. The actual
toner is, of course, an opaque, dry powder. During use, the toner is depleted to
lower levels and it is moved by paddle 63. As is conventional, developer roller 43
applies toner 425 to photoconductor drum 49 to deveiop electrostatic images on

25 photoconductor drum 49.

Reference Surfaces
Fig. 19 shows just the roller 141a of the hopper assembly as finally installed
and, therefore, located on a flat surface 441 which is an extension of the cover 33.
30 Similarly, Fig 20 shows just the roller 141b of the hopper assembly as finally
installed and therefore located on a flat surface 443 which is an extension of cover

241. Such positioning of an assembly with the photoconductor roller and an assembly



30 drives toner adder roller 45 (Fig. 3) by being neshed wth gear 167,
which is integral with toner adder roller 45. Coupler 41 receives power
froma driver in the printer 9 which is separate fromthe drive to drum
49, although preferably froma single notor in the printer. Gear 167 drives
the | arge gear of conpound gear 169. GCear, 169 drives the | arge gear of
conpound gear 171, and gear 171 drives p | e gear assenbly 163. 5 A gear

By rount i ng oo iRdaseRps: i 30 ot o B tOE o By B ORGSR S6Y Basnt
shown in Fig. miimo“flmttndgﬁk
However, in the described embodiment of the present cartridge, cartridge 1
has flat surfaces 133a and 161a and the printer 291 has the second set of rollers
§ (roller 299, Fig. 10 and its mirror image), on which flat surfaces 133a and 161a, .
respectively, rest. In the prior cartfidges a second set of rollers was part of the
cartridge. As in the prior cartridges the two sets of rollers 141a, 141b, 299, and the

mirror roller image of 299, define a plane of movement to guide the developer roller

43 into the intended contact with photoconductor drum 49.

10 Fig. 19 shows tab 23, which is an extension of cover 33 and, when the
cartridge 1 is installed in a printer as shown in Fig. 19, is generally above a flat
surface 445 of the frame of the printer. Similarly, as shown in Fig. 20, a top flat
ledge 447 is an extension of cover 241 and, when cartridge 1 is installed in a printer,
is above a flat surface (448 of Fig. 10) of the frame of the printer.

15 A flat bottom surface 449 (Fig. 19) is under tab 23 of cover 33, and a flat
bottom surface 451 (Fig. 20) of cover 245 is under ledge 447. Bottom surfaces 449
and 451 are locator surfaces which rest on frame surfaces 445 and 448, respectively. -

'Fig. 21 shows. the right side of cartridge 1 installed in a printer with emphasis
on cantilevered- roller 461 pressing down on locator surface  29b. A second

20 cantilevered roller (not shown), which is a mirror image of roller 461 exists and
presses down on locator surface 29a. Roller 461 and its mirror image roller are
attached to the frame of the printer. They are firmly biased downward by a coil
spring 463 for roller 461 and a mirror image coil spring for the mirror image roller.
As the cartridge 1 is inserted in the printer by movement of wing 9a in guides 293,

25 297 and wing 9b in corresponding mirror image guides, locator surface 29b
encounters cantilevered roller 461 and locator surface 29a encounters a corresponding
mirror image cantilevered roller; and the locator surfaces 29a, 29b rotate those rollers
upward as the cartridge 1 continues to move. _

When wing 9a falls off of guidé 293 and is finally positioned by shaft 47

30 settling in V-block 301, cantilevered roller 461 fully contacts surface 29b, as shown
in Fig. 21. When the top cover of the printer is closed, a downwardly positioned leaf
spring on the printer cover contacts tab 23 on the left front of cover 33 and a second



has a bent portion 65bb to become parallel to extension 10la of end nenber
101 when it is pivoted to extension 10la on a pin 103b. 10

Continuing the detailed description of the cartridge incorporating a
preferred enbodi nent of the present invention, Fig. 6 is a top right rear
vi ew sectioned near the top simlar to tgg sectioning of Fig. 2. Fig. 6
Il1lustrates nore clearly the nounting of “doctor blade 91 nounted to press

on devel oper ' i ' . i

| ocat ed on th{e)%lgg{d lfé%r %}%’dﬁé@ﬁ@)@fﬁ%@?ﬂé@t@&#@%&'@%& a&%ge %ﬁ‘ﬂfﬂ@#&%ﬂ t he
rear by extengiorSuthGmefaction oﬁa)caﬁfidge)m&ra pritter tidtie peitPaltyh corivenionnl f 4sont
and back barriers for holding the |left side_of doctor blade 91. Simlarly,

on the right idystratedibyoUsiRasens Naod,36%B kY te Bakarek@bnsi on 101a, including a
t [ 36 . ' Lg. . E% ' R g.
T o CEE on So8 LESkeiea LA AR LR AT S

symet ri ¢ § o ahd thenagatiesddo agve dowatrard & dpenistiettsat5 biopushingdit d6@nWard ddde t:0p

of blade 91 is_held by spring, 191. An ,adhesive
to bring a charge roller in contact with photoconductor drum 49. - A laser.beam for

discharging drum 49 is also directed through the opening left after shutter 5 is pivoted .
down, as is shown on U.S. Patent No. 5,526,097 to Ream.
In summary, the photoconductor and cover assembly is located downwardly
10 by front surfaces 449 and 451, is located downwardly by shaft 47 in V-block 301 and
~ in the mirror image V-block and is held in the downward location by cantilevered
roller 461 on surface 29b and the mirror image cantilevered roller on surface 29a.
The developer assembly is located laterally by springs 132a and 132b moving the
assembly so that developer roller 43 contacts the photoconductor drum 49, and is
15 located doanardly by ledge 133a resting on roller 299 and ledge 161a resting on the
mirror image roller to roller 299. The developer assembly réquires no upward
locator. as it has sufficient weight not to displace upward.
Ledges.:133a and 161a resting on roller 299 and a mirror image .roller
respectively permit the developer assembly to adjust laterally. In prior cartridges,
20 both sets of rollers were in tracks in the cartridge. This required difficult tolerances
to locate the bottom of the cartridge within the printer. In the subject cartridge,
ledges 133a and 161a have no linked parts to the media guide ribs 223 and 225,
which are in the same molded part as I__edges 133a and 161a.
Fig. 22 shows an extension of side member 99 held in a slot 471 in the bottom
25 of the cover 25. This provides lateral location between the hopper assembly and the
cover 25. Generally similar lateral location structure is provided in previous
cartridges. If desirable, the upper parts of end members 99 and 101 may have an
upward ridge or bump, which will strike cover 25 during rough handling and thereby
limit relative upward movement of the hopper assembly with respect to cover 25.
30 When installed in the printer, frame members contact left cover 31 and right

cover 241 to assure they do not contact the hopper assembly and interfere with its



tape 192 across the top of the doctor blade 91 bridges over the adjoining
Rori zontal edge of wall 69 (Fig. 2) for sealing, as is conventional. Spring
191 has blunt ends 191a and 191b, spaced fromthe center, which contact

bl ade 91 to bias it downward on to devel oper roller 43. ‘A central |edge
197, 25 integral with ribs 67, forns a g%%ity recei ving the center of
spring 191. Horizontal |edges 199a and 1 , opposite central parts of
spring 191, f ' ' [ LT s ' t al ﬁggri

orevent spri raveRe pRLRISL rillc 20 o3 i miftr SmaBé KR ot 1334 3nd g1a
permt rough tespedtively. of cartridge 1 which might occur during shipnent,
solid upper stop nenbers (not shown) are attached by doubl e sided 30
adhesi ve on each side between | edges 199a and 199b and the sides 99a and

10l1a, respectively. These are spacedzg_n#o%@%gve the top of blade 91 and,
t herefore, contact blade 91 only duri ndl i ng.
5 Plug 143 (Fig. 24) in a preferred form is a venting element which allows air

to escape cartridge 1 while blocking toner. Cartridge 1 in the embodiment disclosed

is designed to operate at high speed to print from 8 to 24 or more standard pages per

minute. This operation generates a potentially detrimental internal pressure level

during operation, which contributes to leaks of toner from cartridge 1. To relieve
10 such pressure, plug 143 is a labyrinth design ending in a felt filter.

The leaks often, but not exclusively, occur immediately after the cartridge
becomes inactive. Internal pressuré in hopper 61 is created by ingesting air with
toner 425 carried by the developer roller 43 past a seal (not shown) under the
developer roller 43. The toner adder roller 45 pulls this air/toner mixture away from

15 the developer roller which creates a pressure increase in hopper 61 until an
equilibrium pressure is reached. As shown in Fig. 23, plug 143 is formed from a
single molded part 481 having a circular base member 483 and a circular cap member
485 separated by; a thin connecting arm 487, which has a central notch 489 to permit
bending as a solid hinge. .

20 Base 483 has a series of equally separated external holes 491 around the entire

" bottom circumference of base 483. Extending from the bottom of base 483 and
located inward is a circular wall 493 having spaced rectangular openings 495 at the
outer end of wall 493 equally spaced around the entire circumference of wall 493.

Similarly, cap 485 has a circular wall 497 extending from the top of cap 485

25 Thaving spaced rectangular openings 499 at the outer end of wall 497 equally spaced
around the entire circumference of wall 497. A disk 501 of standard F3 felt is
pressed into the center of cap 485 where it contacts the inside of holes 503 (Fig. 24)
in the center of cap 485. . -

To complete plug 143 as shown in Fig. 24, cap 485 and base 483 are

30 intermeshed by folding arm 487 at hinge point 489. In this position no part of
openings 499 is opposite external holes 491 and no part of openings 495 is opposite
holes 499. Fig. 25 is a staggered cross section view of Fig. 24 which shows all of



10 Fig. 6 also illustrates posts 14laa and 141bb, which are nol ded as
extensi ons of nenbers 99a and 10l1a, respectively, and supporting nounting
rollers 141a and 141b, respectively (Fig. 5). Fig. 7 is a bottomleft front
depiction of cartridge 1 viewed externally. A5 series of horizontal
depressions 221 along the back of hopper_61 provide a roughened surface for
t hunbs when fingers grasp the cartridge ¢ rough opening 3aa and 3bb. A

hopper 61 solobnedinks B8%nicidd §R1 inblcalhs B shBASE] Baun 8y e BIAISA R
ribs 225, | o06esth dictdstiohGrow 508 start of ribs 223 and between ribs 223,

prevent nmedia snags as nedia 10_ encounter Iphot oconductor drum 49, |ocated
i medi atel y af t er Asi shownoia Bigd 25pthe plygtis held together by a press fit in which the

bottom circumference of base 483 is slightly smaller than the circumference of cap
5 485. In operation, when pressure increases in cartridge:1, air, potentially containing
toner particles, enters holes 491 which are inside of hopper 61. That air enters
circular chamber 507, as illustrated by arrow 505, and is blocked by wall 497
immediately opposite hole 491 and, therefore, must move right or left, as illustrated
by bent arrow 505a, to reach openings 499. The air then enters chamber 509. That
10 air is blocked by wall 493 and also must move right or left, as illustrated by bent
arrow 505b, to reach openings 495, which are on the opposite end of chamber 509.
Upon passing through openings 495, as shown by arrow 505, the air enters central
chamber 511 and passes through felt filter 501 and then out of cartridge 1 through
holes 503. (Fig. 23 shows four central ﬂanges 513a-513d, which divide chamber 511
15 into four equal parts. However, flanges 513a-5 13d are for structural support of felt
disk 501 and, functionally, chamber 511 can be a single chamber.)

The labyrinth configuration of this construction. of plug 143 results in
continuing operation as an air vent with only minor accumulation of toner inside of
the plug 143.. .The internal chambers 507, 509 and 511 are concentric circles.

20



" drum 49, nedi a encounter further nedia guide ribs 227 | ocated on the bottom

of shutter 7—+rg—+-=also affords a clear view of idler gear 165 and gear

167. Fi g ri ght rear depiction of cartridge 1 viewed
external | B’"ﬁ"@ﬂ wT fuII right guide wing 9b with enl arged front
part 9bb. ri ght cov 6eI enments which were deleted in
Fig. 6. Afront |ower cover section 241 i over much of the encoder wheel
135 and has an access hole 243 for eg_ﬁ‘: Lm?gnbly and has an access
openi ng 244 (best seen in Fig. 20). er section 241 is stepped outward a
smal | amount to provide roomfor spring 132b (Fig. 20) to extend between
post 131b (Fig. 4), and hol e 242 (best seen in Fig. 20). Generally, 20

above and forlaar d Af Wdcﬂfﬁ'i@ﬁr%ﬂmﬂﬁlw @owdindgieal; hoppep having %Ib\%?mg&c,fpr on
245, whi ch
nas U shapdsiéing et S8POLRY MR naytoH |obler 3L Exifing frodt B BhoR

rearward par tofcsmdslmpper)to Qicﬁ:aﬁoxpsﬂ)smualhﬁ aboveathe bowtemifGaidchoppes,t or dr Um

49, are |ocated rectangul ar, channel s 249
g %dle rotatable m said hopper to stir toner such that some toner will

5 move gently toward said opening,
an exit surface on the side of said lower wall opposite said hopper, said
exit surface extending downward during normal operation of said cartridge,
an agitator member extending across said exit surface having a first
pivot member on one side of said exit surface and a second pivot member on an
10 opposite side of said exit surface and normally located proximate said exit surface
except when moved by said paddle around said first pivot member and said second
pivot member,
and an extension on said agitator extending past said lower wall into
the path of said paddle when said paddle is rotated.
15
2. - Thecartridge as in qlaim 1 in which said extension has a depending part which
contacts said lower wall to space said agitator from said exit surface when said

agitator is in said proximate location.

3. The cartridge as in claim 2 in which said agitator is a bar having an extended
flat surface which normally faces said exit surface until said agitator is moved by said
paddle.

5 4. The cartridge as in claim 1 in which said agitator is a bar having an
extended flat surface which normally faces said exit surface until said agitator is
moved by said paddle.

5. The cartridge as in claim 4 in which said opening is about four times the size
10 of said flat surface and said flat surface covers said opening when moved by said
paddle.



with the second-rectangul ar channel 249a and the |ast rectangul ar channel

249b bei ng, t 0 ass air for cooling photoconductor drum 49 during
operation ﬂ EL” the far rear portion 251 of this particul ar

enbodi nent herei n descri bed nounts |links 11b and 17b to
shutter 7. A botton1sect|on 253 of the cg¥pr | ocat ed under and forward of
passages 249a and 249b nounts the shaft of photoconductor drum 49 and

has two upperg sy r agtﬁ|d é@?’ﬁh
cooling drum 49 ¢ §¥§§1 %?l%ﬁtﬁ%ggr&gdp \égv I ew oP‘SPﬂigg tﬂelosrdze
pl astic menbef sbmluﬂalrmrﬁ&é andlusaid flarr swefaten eoversn isaid| openingi whernmadved by rsaid

extension of h rElper 61 with end menber 99 attached and agitator 65
instal l ed. |P3%€seen to forma cylindrical

15
7. The cartridge as in claim 6 in which said exit surface is substantially flat and
located at an upward angle of 50 degrees from vertical of said cartridge during

normal operation of said cartridge.

20 8. The cartridge as in claim 1 in which said exit surface is substantially flat and
located at an upward angle of 50 degrees from vertical of said cartridge during

normal operation of said cartridge.

9. The cartridge as in claim 2 in which said exit surface is substantially flat and
25 located at an upward angle of 50 degrees from vertical of said cartridge during
normal operation of said cartridge.

10. The cartridge as in claim 3 in which said exit surface is substantially flat and
.located at an-upward angle of 50 degrees from vertical of said cartndge during

30 normal operation of said cartridge.

11.  The cartridge as in claim 4 in which said exit surface is substantially flat and
located at an upward angle of 50 degrees from vertical of said cartridge during
normal operation of said cartridge.

35
12.  The cartridge as in claim 5 in which said exit surface is substantially flat and
located at an upward angle of 50 degrees from vertical of said cartridge during
normal operation of said cartridge. '

40 13. The toner cartridge as in claim 12 in which said hopper contains
electrophotographic toner for developing electrostatic images.



chanmber with mr med between wall 69 and wall 6la. An inset’
273 at the b [Flm, per 61 provides space for rollers in the .
printer. As bestc Im 2, paddle bar 63a has an inset far left

section 63aa to clear inSet*273. 5 Menber 271 has a slot 275 around
its right side. Adirectly simlar slot ? around the left side. End nmember
101 has a mati ng ridge 321 (Fig. 13) %g manuf acture slot 275 is mated

with ridge 32j4 téﬁﬁl”@ﬁ'fn er with
ul trasoni cal | y cr eate eat %gﬁ) ﬁs%@é&é@%ﬁg‘ %‘gﬁ%}’gi de of nmenber
271 in the séaelectrophotegraphichtonérdfpe dB\?e’lolﬁiﬁ'g @lectrastatioimigessd in a 10 nmating

slot (not ,shown) on the left side of nmenber 271. A notch 277 above agitator
ext ensi on4§5a allows for sufficient rotation of agi tator 65 to al |l ow paddl e

arm 632 10 pags Doy Yinex&2eRiyEhs SRS i DREYSR ol it 1T OVer O

agitator 65. 15
electrophotographic toner for developing electrostatic i nnages

16. - The toner cartridge as in claim 3 in which said hopper contains
electrophotographic toner for developing electrostatic images.

50
17.  The toner cartridge as in claim 4 in which said hopper contains
electrophotographic toner for developing electrostatic images.

'18.  The toner cartridge as in claim 5 in which said hopper contains
55 electrophotographic toner for developing electrostatic images.

19.  The toner cartridge as in claim 6 in which said hopper contains
electrophotographic toner for develoﬁixig' electrostatic images.

60 20. The toner cartridge as in claim 7 in which said hopper contains
electrophotographic toner for developing electrostatic .images.

21.  The toner cartridge as in claim 8 in which said hopper contains
electrophotographic toner for developing electrostatic images.

65 '
22.  The toner cartridge as in claim 9 in which said hopper contains
electrophotographic toner for developing electrostatic images.

23. © The toner cartridge as in claim 10 in which said hopper contains
70  electrophotographic toner for developing electrostatic images.

24.  The toner cartridge as in claim 11 in which said hopper contains

electrophotographic toner for developing electrostatic images.



The housing 271 and its attached end nenbers 99 and 101, form toner hopper
61. Extension 10la journals toner adder roller 45 and devel oper roller 43.
Gear plate 173, which is attached to extension 99a by screw 175, journals
the opposite ends of toner adder roller 45 and devel oper roller 43.
Accordingly, a single unitary 20 assebi@ I's formed of the hopper 61
rearward to and including devel oper roll ér 43. Phot oconductor and Cover

Assenbl y ont cover M'@&R‘B{D wal | 31,
(Fig. 1) ‘fﬁlght coverTsectlons @49‘?&13@2?1“?@@ r\l/‘\nAﬁgstQa, 9b and
cl eani ng chanber 27 are 25 &Siwrﬂ RaL A:’%Qg&conductor 49 is
journaled in this part with e Sims the covers on
opposite sides. Shutter 7 is novably supported to left cover 31 and right
rear cover 251. Accordingly, a single unitary assenbly is fornmed of the

Coven T, AREAF T 5 FLol B s B il i i)

defining an output opening well above the lower part of the hopper. A paddle (63)

-

is rotated in the hopper. The exit surface (61aaa) declines downward to form a
chamber for the toner adder roller (45) and developer roller (43). This configuration

5 discourages toner from returning to the hopper after it has been electrically charged.
To improve movement of toner past the opening an agitator bar (65) extends

across the cartridge near the exit surface. The bar is pivoted at both ends and has a
portion (65a) which extends into the path of the paddle. As the paddle rotates, it
moves the agitator upward until the curved paths of the two members reach

10 separation, at which time the bar drops by gravity. The bar jars toner loose and
eliminates jams of toner. The flat surface of the bar, when it has been moved up,

partially blocks the exit opening, which desirably limits toner flow.

15
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30 " phot oconductor drum 49 at a predeterm ned tension. \Wen cartridge 1 is

.preked—up,—thedevetoper assenbly and the photoconductor and cover assenbly
ek 2edyravity until stud 37a (Fig. 1) contacts housing 35 and
stu

to;j?

opemn!

%%e?R contacts housing 247, thereby holding the two assenblies
“ ﬁﬂﬂ wutter as Heat Barrier 5 Lower shutter 7, when
f the |l ower surface of the cl eaner chanber. The materi al
of shutter 7 is polycarbonate, a material which deflects heat fromthe
fixing operation which occurs after paper is noved rearward from contact
with the photoconductive drum 49. The nmaterial of the body of the "y
phot oconduct or ) c -y
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amd—cover—assenbly, the hopper 61, end nenbers 99 and 101, and shutter 5
| ystyrene which is lower in cost than pol ycarbonate woul d be. The

-airRy 9 |
adds Qeet s Hee gced 7 being pol ycarbonate is justified by shutter 7
[ tection to the cleaner 27 which allows that nenber to be

pro ;
pol iif§pt or Bar System 15 The toner of cartridge 1 is
nonoconponent, whi ch,can becone stagnant and cohesive when | eft undi sturbed
for a tine. This stagnation and settling of toner nay be aggravated by the

slight vibrations generated by the printg notor and gear train in a | aser
printer. Failure to deliver toner fro | 6la via sloped exit surface

6laaa is the 20 congsequence of the sgttling, stagnation, and cohei?Ve
i n/hopper 61lg9The angl e of reposgyof the

nature of the nnnocquonent t Oy
A\he an%,é!g\\J t of as r$acq“pn which the settl ed

settled toner (i.e., AN
toner rests befege it "Nl | £/ PO S own yei ght )&can
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redch—or—exceed 90 degrees. The exiting surface 6laaa is tilted upward at
,app&ﬂégﬂaﬁgggség,ﬁ&ﬂkgesubron1vertical during operatjon (angle A Fig. 9),
al | owm er to stagnate into a pile that does not reach the
t oner E“ﬁﬂ"“}lﬂ[““lﬂS This leads to premature failure to print, termed
"starv , |d result using an enpty cartridge. Experinentally, as
much as 230 grans of the 465 gram capacity of hopper 61 of toner have been

found in the hopper 61 of a cartridge 1 when’__,.mh_;;;>has occurred due to
exi stence of a stagnant pile of toner preverslio ey very to 30 toner

adder roller &5. Agitator bar 65 over conggs o

deliver toner™ o toner adder roller 458The
bar 65 is to prewpt toner /////
l
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t he ho
inits e it begins to contact extension 65a and |lift agitator

bar 65. 5 Paddle 63 continues to |ift agitator bar 65 until it |oses
engagenent with extension 65a. At this point, the agitator bar 65 falls
back via gravity to the resting position, carrying toner fromthe entry of
t he devel oper chanber to the toner adder roller. (Al though not useful on
t he disclosed enbodi ment, an alternative is a pad on extension 65a or on
upper maIL‘61aa whi ch Qﬁlllgpshtpn the fall. Such a pad would 10 | so
serve as asspacer &p caafr ok thehposition of the agitator in the d
position e el i ni WX Feb S AL the top of its travel the agi t for bar
65 is out of Yhe wgdsh m- U ] &
/F/{\*\\,b\\\ S
2 \¢

\i

13 ‘stagnation and to deliver toner fromthe entrance of the devel oper sunp
to t'RE S Replageder t hus preventing premature failure to print. As
rotates counter-clockwise (Fig. 3), it reaches a point
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paddl e 63 and approaches a notch 277 in the hopper housing 271 (Fig. 9).
Notch 277 provides space~for the agitator bar 65 to ¢l ear the end of hopper
paddl e 63, and 15 prevents overtravel of the agitator arm 65, which could

caﬁ%ié;ﬁmkiaﬂfeénﬁepmedup position when the cartridge is shipped, stored, or
wa #ug

handl the machine. In the up position, the agitator bar 65
for I cal wwal I" over hopper wall 6la. The initial opening

above 1a 1's "about 26.7 mm while the hei ghjes
opening is 7 mm This allaws roomfor toner f r glu)

between the agitator 65 and sl oped wall 61a;)7/ \so serves as a "z
tenmporary barrier to prevent the deliver s gxcgd \\e anounts of toner gq
. . ";‘.‘-\\\. agitator bar 65 g,

,v‘;\‘b
RN
\ L\

of bar 65 facing that
\¢e nain sunp 20 to flow

fromthe hopper 61 to the toner adder ;;a :
falls to its resting position, bot iﬁé"” bner and any stagnant
‘ adder roll 45. The

toner resting on wall 6laaa are ;;? .
; 25 . above and toward
NePe? packi ng -

nmoti on of the agitator 65 als;;;?
devel oper roll to doctor bjgbe

s
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a RAt BALhL Répidceder in this volune. The agitator 65, preferably can be
,iﬁ%ﬁ E&Q{Q pnping--(-or | aser cutting) and can Re formed from sheet
net a \ & lu&u characteristics that maintain agitator shape during

asse ion. The entire part conprising bar 65, extension 30

65a and bent portions 65aa and 65bb preferably can be made by stanping out
al'l features in one operation. As envisioned for the preferred enbodi nent, -
illustrated herein, bar 65 may have a | ength _approximately equal to the

toner adder roller |ength, 14 ch nma or exanmple, 220 and
% ‘ Y -/7 a thi crkrﬁess of 1. 3‘m

have an exenpl ary Eei g of apprgximately 7

" chosen to give an i t@t or nass AP
g S Bt A
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stMe, approximately 20 grans. Since agitator bar 65 is -

drﬁh)éq;fp,egty ravity, the nass is chosen to provide a driving force sufficient
to p €placedoner al ong wall 6laaa to toner adding roll 45, but the
maszﬂ, I as not to affect the torque sensing function of the

hop H ngexsegnents 65aa and 65bb and t he associ ated di stance
frompins 103a and 103b to agitator bar 65 determ ne the arc swept by bar
65 as it falls fromthe upg positi gewto the down position. In the present
preferred enbodi nent, pivo{ disigyicq 10 of 13.5 nm for exanple, a ows.

the paddle to sweep from a& i ich leaves a gap of 3 nm®et ween

the bottom of the barnb5 a ha, to a down position 3 mmambove
the toner adder rol | e 45. Wkt 4} gn, the weight of the paddle is
effectively applied tg \ Re di stance swept by the arc. A

deliver toner; 15 and
force on the toner Sver

€T

w
2
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di stance swept through the arc. Pins 103a and 103b are snaller in dianeter
{1 mm for exanple) than their holes in which they fit iThisSbeetiHasBe laged
65bb to prevent binding due to toner buil dup. Extension 65 Emgh
to engage the.active segnent of paddle 63. 20 Addif7ionall of
extension 65a is |long enough to overlap the active segnent of paddle 63
when extension 65a first engages the paddle 63 to prevent scraping of the
paddl e surface. A small radius (0.5 nm for exanple) is placed on the
bottomtip of extension 65a to prevent scraping of paddle 63 as it rel eases
extension 65a. The overall |length anf el asti oty of the itator #p allows

assenbly over pins 25 103a and 103b "y si npl ywdefl ectin he par gg’
Accordingly, this agitator design funcions tOQuerconeftoner stdgnation

and to deliver toner fromthewentry of tofthe ®®dner adder
roller 45 active area. The agi | ohs 6589 65aa and
65bb are a single part
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.seals as would 30 be required by an externally driven agitat

cost and conplexity, seals, friction, and toner |eaks are eli

probl em areas. Agitator 65 is activated frequently enough to nove toner and
prevent stagnation w thout addi ng excessive 15 stirring or damage to the
toner. This design enhances first-in, peimimilaaa@llt t ONEr delivery from hopper
61 to the snmaller area containigsg = | er 45 by preventing
excessive to&&r delivery in NSCOUragi ng rsturn

toner fromtMt area of the r 610.'3-5
' o

Agitator bar 65 is driven internally, with no external geaThimileetdmsBeaﬂrReplaced'
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Di mrensions Wth the cartridge installed for operation, tﬁ@ssme&tia@aeewReplwed'
.ni p of toner adder roller~45 with devel oper roller 43 is at

fromvertical. The nip angle of the photoconductor drum 49

roller 43 is 95 degrees from 10 vertical. As previously state

bl ade nip is at 20 degrees fromthe vertical. The length fromthe bottom of
hopper 61 to the horizontal plane coinciding with the edge of top surface

69 near hopper 61 is 61.96 nm creatj openi ng of about 26.7 mm
(as indicated previously, botto rface 6laa is at 5.3 M. Top surface
69 6a 34 mm 15 o'a The
di a e der r r 45 is 14 nm an tlslocatedvmthlt,s.
cir e aRove @ bot t om of hopp& [bo 271 i medi ately b®™ ow
it. e \i f v&fiqper roller 43 is 20 and it is located with
Itsigirc rEficd 2 alpgve the bottom of h body,271 i mredi ately
bel it. S
‘ W
S
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o
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The | ength fromthe bottom of hopper 61 to the horlzontal pl ane coi nci di ng
Mth the 20 bottom of devel oper roller 43 is 23.7 Thds $teet Has Been Replaced
corresponding length to the bottom of the toner adder roII umm“‘m
The diameter of photoconductor drum49 is 30 nm The botto

under rollers 43 and 45 is at a 6 degree upward angle to provide sufficient
room for guide ribs 225 on the outside of body 271.. 25 Installing the
Cartridge Fig. 10 is a left front view of the inside of a printer with

whi ch the inventive cartridge herein described by way of an exenplary ™
preferred enbodi nent pay be ed. The cartridge I 1S in a pERnter
291 (Fig. 10) from\he front tp a final 30 pogsition ft htn t he pranter

291. To achieve this,Jguide wirgs 9a and 9b d&re initfial ]y puided by a ¥ower
track 293 over a curvnd track, i ch guides cagtrid 1
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under the laser printhead (not shown) and over paper fegsls ShatHas BestOeplaced

.16 The path is downward,-which utilizes gravity while ins e
1, thereby easing insertion. The guide 293 (and a gui de nga S
a mrror imge of guide 293 on the opposite side of print as the
same curvature as wings 9a, 9b so that the wings 9a, 9b can follow guide
293 and its opposite guide. 5 Upper guide 297 is parallel to guide
293. Cuide 297 extends furt ' printer than QUi%thQS' A gui de
(not shown), which is a N de 297, is on e opposi si de

1 rfor irrag
of printer 291. Qi de br surface | 3bly early duf ng the

noved rearward, actuat OIS

o

w

S N8 8
» ®»
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surface 13bb is rotated to open shutter 7 (as is surface 13aa rotate

.encountering 10 a mrror inmage of guide 297 on the left 'Hh engéd’Eéen Re laced
printer). This early novenent of shutter 7 is very advantag ("p
actuation occurred at the end of insertion of cartridge 1. Also

Fig. 10 is ‘the right reference position roller 299 on which cont act surface
133a rests when the cartridge is inserted. Contact surface 16la will 15

rest on an identical roller (not shown) on the opposite side of printer

291. Rearward of roller 9 is V-block 301, shown nore clearly in Fig. 11,

and an associ ated el ec al contact 302. Further rearward is an_"-_',dpstandi ng
| ug 303, which will ¢ ct shutter 7 to hold it opén as wll benﬂescrlbed
As cartridge 1 is_in d, wingse¢9a, Qb are gui ded by guides 298« and 297
and 20 the mrr i wde(n st@wn) on the opposite side & printer
291. As insertio ugs, the ng®9a, 9b fall off the | ower guide 293
(and its Wrror uifde) W w ;
. -] b= N
) 7
ok
=)
b
&
W
W
7]
n
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and;the shaft 47 of photoconductor drum 49 drops into V-block 301 and a
.m r.'rTBlSShﬁetms‘BebdR%JeaQL shown) on the opposite side of printer 291. A

depend sheet 302 (Fig. 11, shown in side view) is contacted
and b 25 shaft 47 as it is guided by V-block 301. TH¥k
Creates a conne

for operating potential to shaft 47. \Wen cartdﬁhge 1
falls into V-block 301, lug 303 contacts shutter 7 to hold shutter Zaopen.
Prior to that the | onger |ength of 3bper gui de 297 wassﬂﬁficient t obhol d
shutter 7 open. In this final posithdn cartridge 1 is nd®e precisely

| ocated with respect to 3Q functiongl elenments. Cartrid 1is held in
printer 291 as descri bed ~.'Io_\/\/unde t he ﬁgading "Refergnce Surfaces.”

N
7
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17 :To renove the cartridge, it is grasped by grips 3a, 3b and pul | ed
sharlprh‘;sueéwragaa_&d rg . Wngs 9a and 9b agai n enter between gui des 293

and 297 ge can be pulled free. 5

Manuf ac Mmm dge. Al nolded parts follow the technical dictate (to
avoi d ool ing) of keeping adjoining surfaces the sane

t hi ckness. Accordi ngly, nolded studs seen fromthe rear (shown, for
exanple, in Fig. 13) appear as holes in the part. Grcles in the draw ngs
wi th bowed |lines crossing indicate the gate where nolten resin was 10 .
received into the nold (shown, for exanple, also in Fig. 13). Assenbly of
cartridge 1 begins with the joining of hopper body 271 to its end nenbers

99 and 101 with paddl e 63 installed. The inside of end nenber 99 '8 shown

in Fig. 12 and the inside of nmenber 101 is shown in Fig. 13. Both%&re

-y
7 /]

SLE

LLE
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mol de parts of pol ystyrene resin. Each of the nmenbers 99 and 101 is mated

‘10 irhi§ shéet HaoBe P _side of body 271 (Fig. 9).--Ridge 321 of nenber 101
enters he right edge of nenber 271. Ridge 322 of nenber 99
enter s\jmm‘“‘m‘ wn) on the |left edge of nenber 271 mating ridge 322.
Those s are held tightly in a fixture and ultrasonically wel ded,mi th
paddl e 63 inserted before the | ast of .t} 6 ehd nenbers is melded@?Then a
bushing (not shown) is press fit into. al hole 20 325 of neaber
101 around the shaft of paddle 63 and/; i bushing (not shown) i® -
simlarly press fit around the shaft/gf/pagdfq 63 in central hole 329.

Agi tat or bar 6%;(Fig. 9) is then flgf el /afd/i ngtall ed by nounting end
portion 65aa ompin 103a and end pOYtA '
roller 45 with Now friction washeff gafh endyis then installed 25 by
angling its shaft\ through hole ‘

THIS SHEET HAS BEEN
REPLACED




i n-socket 335 in meaber 101. Prior to installing toner adder roller 45 and
plate 173, a sickle-shaped seal nenber having a semcircular centra

‘gear . _

bo QS t Replagefst al | ed on each side 30 of the |ocation of devel oper

rolle lf eal is illustrated in IBM Technical Disclosure Bulletin,
1990, pp. 29-30, entitled "Toner Seal for Printer.”

Vol . - g.

Thé | ocation of thHis seal on the right side is | abeled surface 383 in Fig.

13. 18 This is essentially standard as putty is first applied on each

end of the location for the seal and the ends of the conpliant el ongated

seal are pressed into the putty.f The sedl has ,'@of;”direv ed| siAloht | 1

toward the center. A seal systeynsuch as)this /g"i H)
(¥ -
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essentiatt y the sane as previous cartridges. 5 Doctor bl ade 91 (best

‘seenmidy Eg_lasﬁﬁeehSReE@@gmMSt alled by bringing it vertically upward behind

ri dge . nthe right. In the conpleted cartridge 1 blade 91 is
hel d oi &ﬂmﬂu E contact with devel oper roller 43. Devel oper roller 43
with | [ hers on each end is installed by positioning the |eft
end of its shaft past end nenber 99 (Fig. 12) and threading the right end
of its shaft through 10 the central hole of the bushing 375, shown in Fig.
15. Cear plate 173 is shown alone in Fig. 14. It has a hole 351 to receive
the shgft of toner adder roller 45 and hole 359 for shaft of devel,ﬂper

rol lert43. A central @I e 353 is to receive screw 175 but hol e 353=i s
signifscantly | arger an the shaft of screw 175. Gear plate 173 s a
shaft 3p5, a shaft 357, and a rightwardly extending 15 tah 361. Gigr plate
173 is Brought toward ngnmber 99 while the shafts of toner§adder

“THIS SHEET HAS BEEN |
'REPLACED




roIIer‘ZB‘and—de¥eLngL_LglIer 43 are positioned through holes 351 and hole
‘359 reshigg &% X' Gear plate 173 is rotated until tab 361 abuts the edge of
doct or. bl B Reptepyes as a |ocator for gear plate 173 and doctor |

bl ade 91. i/l 20 then tightened in hole 353 to fix plate 173 in

t hat posi f 69, 165 and 171 are pressed on shafts 355, 357 and
363 (Fig. 5, on nenber 99). (As is shown in Fig. 14, such shafts have an
enl arged head with a gap so as to be yiel dabl e when receiving a press-on
force.) A gear 167 i's al so pressed on the shaft of toner adder roller 45,
Paddl e gear assenbly 163 is pressed onto the 25 shaft of paddl e 63. These
gears and drive cogpler 41 are keyed to their shafts by the two having

mat ching "D' cross\sections. Bushing 375 has a flat outside segnent 3%

whi ch pernits bushing 375 to enter opening 379 (Fig. 13) in nenber 14§
since openi @ 379 is\cirghl ar weih an open | ess-than-one-half circle .

segnent in Which bush ng =475 casgfit’at one orientation. o
2 w
®
2 =
—t =0
® W
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30 Bushlng'375 is then rotated in a direction to rotate | ower tab 381
wWn\aistEheed HasiBeea Repleeed-he ori entation at whi ch bushing 375 can fit

'do

t hr ough| segnent of 379 and | ocks bushing_375 into pl ace.
Bushi ng is showmn in Fig. 16. 19 In op 'THFS )

rol | er rota es In a'direction to rotate tab 381 do

of bushing 375 is that it provides for relatively eas ;nerﬁEié 531 and

change of developer rojler 43 in the event that a nenber requires

r fe-e bng subsequent tests. 5 Drive coupl er 41 is then
prigHs fift hg | eft end of the [shatl [oT] devet S5
| q¢Ht i ngl shfintP space coupler 44 slightl */On
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Mounting rollers 141a and 141b are previously applied by eSS, Li during
conpl etion of the hopper 61. An adhesive tape is applied acr Replaceq
doctor blade 91. Spring 191 is then flexed into place to bi agm

91 downward. After toner 10 is installed and |leak tested, t

ment i oned upper stop nenbers on each side of |edges 199a and 199b are

applied ind\vildal ly ang remain {n, place, held by their back adhesive

| ayer. Al so engoder wheW 135 is\iW\t al [ Wth rollers 43

and 45 and dqct\or\ bl ade\R1 i n pl ac&\\ nety \d i QL wsert#d bet ween
ribs 139. Corng agt \93 has\\ar r onhead Wi\des 9% and 15
ext ends upwaed and ox \O posts ‘\ '
to a bent ﬁ' w@‘.\. agai nsi Y
sinilarly bele\ary ophead des whi C
short bent ends\ 3§87\ 389, \

espect i vel
roller 45 and 4%, yMAspecti Wkl y. Conté
shafts. ‘

Sl
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20 The foregoing all are part of the devel oper a ,
‘phot oconduct or and cover—assenbly is separately assenbl ed. eEt Hak Been Replaces
bl ade panel 73a (see Fig. 3) is installed using screws 77a1 'Lﬂ B']qll l
arnms 1la, 11b, 17a, 17b and 15a, 15b are assenbled in a kn
studs havi ng extensions which enter nmatching holes in adjoining arns. The :
arns then are rotated to operating positions in which the 25 extensions
find no opening and therefore | ock the nenbers together while | eaving them
free to rotate. Links 13a to 1la and 13b to 11b are held by a pin 401 with

| atch, as shown in Fig. 17. Pin 401&as a circular flexible armgp3 and
arns 1 la and 1 I b have a mat chi ng dge 405b (the ledge in the posite

side not shown). Pin 401 is insertedthro hol es of nerer 13a and
11a and another pin 401 is-inserted tNiro the ho f menber §J13b and
11b. The pins 401 are then rotated unyi ey - 40 ex around | edge
405b and the | edge on the opposite sig#, regpecti , an hen recover

N

-
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20 to latch under | edge 405b and the | edge on the oppOS’iTe’sTrcTe’,/"_

respectively. This holds both four bar |inkages in pl afas Sitidh HéSRedncRepiacec
shaft 407 (best seen in Fig. 4), which extends into a gr ) on
each side of cleaner 27 for added stability of each fourc‘mmumf@t“ﬁ
Shutter 7 is installed by flexing shutter 7 and |l ocating and a
pin on the opposite side (not shown) on opposite sides and inserting pin
431b and the pin on the.opposite side in holes in the sides of |ocator
surface 29a, 29b, respectivaay. & n 431b has a coil conpression spri r;% 433

wrapped around it which is E}ensiﬂned to bias cover 7 upward. e
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10 As best seen in Fig. 19, one end of sﬁFThg 1%5;_75_5FF§EHEH“‘*~

_'through a hol e of connector tab 431 of cover 33 on one '8 cetrithsBaen Replaceq

! opposite end of spring 132a is tenporarily attached to ho r
33. As seen in Fig. 20, spring 132b is attached through ctor

tab 242 of cover 241 on one side and the opposite end of spring
241. 15 The phot oconduct or

tenporarily attached to hol e 243 of cover
drum49 is installed into the cl eaner housing assenbly by placing the drum
4 and 5) in position with a thin

and the two gears 49a and 145 (see Figs.
(not shown) on the left side and inserting shaft 47 throBjh that

washer,
assenmbly and the housings 31 (Fig. 2) and 253 (Fig. 8). Standar @E-clips

are installed on-each end of . shaft 47 to hold the drum and shaftsfrom
i g. 18, an extendi ng hub 145a9bf gear

| ateral nmovenent. 20 As shown i\
145, has an internal copper shedty421 with three sharp points 421a. Copper
sheet 421 al so has an el ongat ed [[TEfiber 421b extending to over the central
hol e. Hub 145a is inserted insid rum 49. Points .
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421a dig into the alum num cylinder which forns the i @l'ﬂﬁ@\.\.@&ﬂﬁgg— §
céreati ng both physical and el ectrical connection. Shaft' 47 71s'the hr eaded
t hrough gear 145, drum 25 49 and then through gear 49a. @rg hefys _

el ongat ed nenber 421b so that it presses agai nst shaft 47 and nmake

el ectrical contact. The devel oper assenbly is then pl aced befoh@()ﬁ

phot oconduct or and cover assenbly and the two are noved together. Covers 33
and 241, 245 flex outward and then close into the final position. Springs
132a and 132b are renoved from holes 39ag¥ and 243 and nanual ly attached
to studs 131a and 131b respectively. This conpletes the cartridge 1. 21

TONER CARTRIDGE WITH HOPPER EXIT AGITATOR

ABSTRACT OF THE DISCLOSURE

A toner cartridge (1) has a ;:ylindrical toner hopper (61) with_a rear wall (61a)
defining an output opening well above the lower part of the hopper. A paddle (63)
is rotated in the hopper. The exit surface (61aaa) declines downward to form a
chamber for the toner adder roller (45) an& developer roller (43). This configuration
discourages toner from returning to the hopper after it has been electrically charged.

To improve movement of toner past the opening an agitator bar (65) extends
across the cartridge near the exit surface. The bar is pivoted at both ends and has a
portion (65a) which extends into the path of the paddle. As the paddle rotates, it
moves the agitator upward until the curved paths of the two members reach
separation, at which time the bar drops by gravity. The bar jars toner loose and
eliminates jams of toner. The flat surface of the bar, when it has been moved up,
partially blocks the exit opening, which desirably limits toner flow.

Figure 9

Bag i,
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It Will be readily understood that any joint where toner is.contained mist
be sealed: nside the bearings of toner paddle gﬁﬂﬂg@ﬁﬂﬁgﬁq‘SHEET

addewwg@hgﬁghgﬁ synthetic rubber end seals are | ocated. Fi 4-3—Shonws—a

socket dand | ower tabs which receive such eal., I
Jmmﬂ sions which fit 5 jp_the tabs to prevent &&?ﬁ%?@&
= ' t en

QL

havi ng
t he se t he chanber of cleake—27. have foammwdlls with outen
, ot her

adhesive to secure their positioning. As is previously kno
.extended joints have a plastic (polyethyl ene terephthal ate)t
side carrying pressure sensitive adhesive applied along them by the
adhesive. As is also previously known, developer roller 43 is sealed with a
tape which is cantilevered 10 up fromthe bottom of body 271 to be | ocated
in front of the roller 43. A second adhesive Lp seals the far rear edge

of body 271. Such sealing is basically
I nvention. Toner

o)
(o}

21
17a 3la 15a
19a 29a 31
3laa

11a
11aa

13a

13aa
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15~ In a preferred enbodinent cartridge 1 enplqus—nnnoaconponent

gl ectrophot ogr aphi c toner whi ch may be basi cal | y conventi cMPLAE MENTDQ ET

of toner in hopper 61 is |imted by pressure inpairing prin

sensing of toner |level by toner resistance on paddle 63. \W¢n rLLLd 1
il 12 3cFEB R8s

is in the installed position, a typical top |eve of toner
above the upper barrier wall 6laa. The. 20__presence of to¢ner_at that

typi cal highest level is indicated in Fig. 9 by surface lines of toner 425,
but the toner is shown otherw se as transparent for clarilyr-$he—ae%uakm-—

"~ toner is, of course, an opaque, dry powder. During use, the toner is
depleted to lower levels and it is noved by paddle 63. As is conventional,
devel oper roller 43 applicg oner 425 to photoconductor drum 49 to devel op *
el ectrostatic inmages on ,1?!?» ------ tor drum 49. Reference Surfaces Fig.

| R TRe TORRET assgnbly as finally installed

i 4"‘/ N b..
‘ N\Y\ -
!
|
/
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63aa

73a 75

73



and) therefore, located on a flat surface 441 which is an ¢
cover 33. 30 Simlarly, Fig 20 shows just the roller 141b of

assenbly as finally installed and therefore | ocated on a fljat§ surface 443

which is an extension of cover 241. Such positioning of anjagsedi3 FES 192
rol ler

22 with the dgvegl oper

t he photoconductor roller and an assenbly ,
for lateral adjustnment for rollers is e§§é£LLally the sanejas Tn prtor

SHEET

cartridges. However, in the described enbodi nent of the présenl cartridge,

cartridge 1 has flat surfaces 133a and 16la and the printer 291 has the
second set of rollers 5 (roller 299, Fig. 10 and its mrror inmage), on
which flat surfaces 133a and 16la, a . o . o« < :
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part of the cartridge. p
141a, 141b, 299, and the mrror roller inmage of 299, define
movenent to guide the devel oper roller 43 into the intendedjcén t gﬂth

i £ HFEB 1938

I aAarrc™

resbectively, rest. In the prior cartridges a second set offggéLeLsmwa&______
As in the prior cartridges the two sq
ePACEWENT SHEET

phot oconduct or drum 49. 10 Fi g. 194shom5 tab 23, whiEhji
ext ensi on of cover 33 and, when the cartij’dge. 1 is installeg a.printer

as shown in Fig. 19, is generally above a flat surface 445 pf the frane of
the printer. Simlarly, as shown in Fig. 20, a top flat | edge—44f—s—aBmmm_l
extensi on of cover 241 and, when cartridge 1 is installed in a printer, is
above a flat surface (448 of Fig. 10) of the frane of the printer. 15

A flat bottomsurface 449 (Fig. 19) is under tab 23 of cover 33, and a fl at
bottom surface 451 (Fig. 20) of cover 245 is under |edge 447. Bottom '
surfaces 449 and 451 are |ocator surfaces which rest on franme surfaces 445
and 448, respectivelyw Fig. 21 shows the right side of cartridge 1

installed in a pr@gt&i -npha5|s/
_ S 4




on cantilevered roller 461 pressing down on |ocator surface 29b. A second
20 cantilevered roller (not shown), which is a mrror inaof’*j‘,yklcr 461
exists and presses down on {ocator surface 29a. Roller 461 [ LALERIENT QHEET
image roller are attached to the frame of the printer. The T

bi ased downward by a coil spring 463 for_goller 461 and a rfir i?E§P i |
spring for the mrror inmage roller. As the cartridge 1 is ijn d

printer by novenment of wing 9a in guides 293, 25 297 and Wi B—— .
corresponding mrror inmge guides, |ocator surface 29b encg

cantilevered roller 461 and | ocator surface 29a encounters a COTT EsSponUrnyg
mrror image cantilevered roller; and the | ocator surfaces 29a, 29b rotate
those rollers upward as the cartridge 1 continues to nove. Wen w ng 9a
falls off of guide 293 and is finally posigtioffied by sgaft_47 30 settling
in V-block 301, cantilevered roller 461 f& | y@dontact® sueface 29b, as
shown in Fig. 21. Wien the top cover of the pr{nter i¢$ _et0sed, a downwardly
positioned | eaf 7 '

- 163 161a

171 363

169

Fig. 5




spfing on the printer cover contacts tab 23 on the left front of cover 33
and a second 23 downwardly positioned spring on the printg—aQVer
contacts surface 447 on right cover 241. Such interaction of R *«vﬁ-,‘ssr

. : . . : . 15 "@m*i‘
with a printer lid is generally conventional, as illustrate =t ~=rade
charge_roller
mechanismis noved to shutter 55 and thﬁlcnntinues to noye |d =8
open shutter 5 by pushing it downward and to bring a chargefraller in
contact wi th photoconductor drum 49. A |aser beam for discharging drum 49
Is also directed through the opening left after shutter 5 i ' daun
as is shown on U S Patent No. 5,526,097 to Ream

No. 5,365,315 te Baker et al. As the printgr lid is closed, |a

191 192

199b

191b




In summary, the photoconductor and cover assenbly is |ocated downwardly 1
py front surfaces 449 and 451, is |ocated downwardly by sh??ﬁ@% ApRYCEme
301 and in the mirror inmage V-block and is held in the dowfV e Pasbe

cantilevered roller 461 on surface 29b and the mrror inagg
roller on surface 29a. The devel oper assgqnly Is located | §
springs 132a and 132b novi ng the assenbly so_that devel ope
contacts the photoconductor drum 49, and is 15 |ocated dow

resting on roller 299 and a niregr I mageer oJATR] spectively permt the
devel oper assenbly to adjust latejally. |h/Q v
of rollers were in tracks in the dartri dgg
tol erances to | ocate the bottem off the ¢
subj ect cartridge, ' :

el
¢ ,/ff;‘f§ /1

=
!

Fﬁg;7



Iedbes 133a and 161a have no linked parts to the nedia guide ri bs 223 and

225, which are in the sanme nol ded part as | edges 133a and
shows an extension of side nenber 99 held in a slot 471 inj,
of the cover 25. This provides lateral |ocation between th
and the cover 25. CGenerally simlar laterg |ocation structu
in previous cartridges. |If desirable, the_upper parts of end
101 may have an upward ridge or bunp, which will strike c
rough handling and thereby limt relative upward novenent jof the hopper
assenbly with respect to cover 25. 30 A I nstall ' pLlnter
frame nenmbers contact |eft cover 31 and ri ght &Y 241 to assure they do

not contact the hopper assenbly and inter ffg ™ S i

227
49

17b

223

45
255b

2552 47 \

245 253 249

Fig. 8
37b
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24 free novenent over roller-299 and its nirror image roller o J
and 16la respectively. Venting By Plug 5 Plug 143 (Fig. rRLE )WWQHEET
preferred formis a venting el ement which allows air to escapg garfridge 1
whil e blocking toner. Cartridge 1 in the enbodi ment disclosedfig d s’iégL i3
to operate at high speed to print from8 tge_24 or nore standard ipages per
m nute. This operation generates a potentially detrinmental i ntjernal
pressure | evel during operation, which contributes to | eaks oft+erer—itom
cartridge 1. To relieve 10 such pressure, plug 143 is a labyrinth design -
ending in a felt filter, The | eaks often, but not exclusively‘ pccur

I mredi ately after the cartridge becones inactive. Integgal prégssure in
hopper 61 is created by ingesting air with toner 425 cdgrieg i t he

devel oper roller 43 past a seal (not shown) undere{he

65 6la 635a




devel oper roller 43. The toner adder roller 45 pulls this air/toner m xture
away from 15 the devel oper roller which creates a pressure increase in
hopper 61 until an equilibriumpressure is reached. As shown in Fig. 23,
plug 143 is formed froma single nolded part 481 having a circul ar base
menber 483 and a circular cap nenmber 485 ggparated by a thin connecting arm
487, which has a central notch 489 to permt-bending as a solid hinge. 20
Base 483 has a series of equally separated external holes 491 around the
entire bottomcircunference of base 483. Extending fromthe bottom of base
483 and |l ocated inward is a circular wall 493 having .,-:\:‘ sct-angt-ary
openi ngs 495 at the outer end of wall 493 equal |y spaCed?s Qefent ijr e
circunference of wall 493, SimlarQy, ¥ap 485 h cul ar wal \“—"\@ :

extending fromthe top oﬁ cap 485 25\ av :gﬁ‘?ﬁs t angul ar JfeRi ngs
Qe enti /_A?
g : V

499 at the outer end of waN 497 equal >v"- ed \Q
‘ \
'%\69 \

circunference of wall 497.
==
e/

297
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pressed into the center of cap 485 where it contacts the inside of holes
503 (Fig. 24) in the center of cap 485. To conplete plug 143 as shown in
Fig. 24, cap 485 and base 483 are 30 interneshed by folding arm 487 at

hi nge point 489. In this position no part of openings 499 is opposite
external holes 491 and no part of openingg; 495 is opposite holes 499. Fig.
25 is a staggered cross section view of _Elg._24 which shows all of 25

t he openi ngs 495 and 499 and i ndicates the staggered path by the angles
505a and 505b in discussion arrow 505. As shown in Fig. 25, the plug is
hel d together by a press fit in which the ,

<

13bb
-k .
i”*
i

|
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. 1-.
v,

/1
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301
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bottom circunference of base 483 is slightly smaller than the circunference
of cap 5 485. In operation, when pressure increases in cartridge 1, air,
potentially containing toner particles, enters holes 491 which are inside
of hopper 61. That air enters circular chanber 507, as illustrated by arrow
505, and is blocked by wall -497 i medi ately opposite hole 491 and,
therefore, nust nove right or left, as idlustrated by bent arrow 505a, to
reach openings 499. The air then enters chanber 509. That 10 air is bl ocked
by wall 493 and al so nust nove right or left, as illustrated by bent arrow
505b, to reach openings 495, which are on the opposite end of chanber 509.
Upon passi ng through openi ngs 495, as shown by arrow 505, the air enters
central chanber 511 and passes through felt filter 501 and then out of
cartridge 1 through holes 503. (Fig. 23 shows four central flanges
513a-513d, which divide chamber 511 15 into four equal parts. However,
flanges 513a-513d are for strgictural sypport of felt disk 501 and,
functionally, chanber 511 ca§ he a sirg@he clmnber.)
vy

ate
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The labyrinth configuration of this construction of plug 143 results in
continuing operation as an air vent with only m nor accumul ati on of toner
i nside of the plug 143. The internal chanbers 507, 509 and 511 are

concentric circles. 20 THE CLAI M5 1. A toner cartridge conprising a
cylindrical hopper having an opening for_gfLivering toner out of said
hopper having a |lower wall extending fr bottom of said hopper to a

| ocation substantially above the bottom of said hopper, a paddle rotatable

in said hopper to stir toner such that sonme toner will 5 nove gently
toward sai d openi ng, :

REPLACEMENT SHEET
23 FEB 1998

Fig. 13




an exit surface on the side of said | ower wall opposite said hopper, said
exit surface extendi ng downward during normal operation of said cartridge,
an agitator nenber extending across said exit surface having a first pivot
menber on one side of said exit surface and a second pivot nenber on an 10
opposite side of said exit surface and nojgel |y | ocated proximate said exit
surface except when noved by said paddl-e—a+ednd said first pivot nenber and
sai d second pivot nenber, and an extension on said agitator extendi ng past
said ower wall into the path of said paddl e when said paddle is rotated.
15 2. The cartridge as in claim1 in which said extension has a
dependi ng part which contacts said |ower gvall to space said agitator from
said exit surface when said agitator is ¥h\sai'd proximate |ocation. :

23 FEB 1938

Fig. 14




3. The cartridge as in claim2 in which said agitator is a bar having an
extended flat surface which nornmally faces said exit surface until said

agitator is noved by said paddle. 5 4. The cartridge as in claim1l in
which said agitator is a bar having an extended flat surface which normally
faces said exit surface until said agitat is noved by said paddle. 5.

The cartridge as in claim4 in which sai ening i s about four tines the

size 10 of said flat surface and said flat surface covers said openi ng when
noved by said paddl e. 27 :

381

377

375
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6.  The cartridge as in claim3 in which said opening is about four tines
the size of said flat surface and said flat surface covers said opening
when noved by said paddle. 15 7. The cartridge as in claim6 in which
said exit surface is substantially flat and | ocated at an upward angl e of
50 degrees fromvertical of said cartridg 6pluring normal operation of said
cartridge. 20 8. The cartridge as i cllaim1 in which said exit surface
is substantially flat and | ocated at an upward angl e of 50 degrees from
vertical of said cartridge during nornal operation of said cartridge. 9.
The cartridge as in claim2 in which said exit surface is substantially
flat and 25 |ocated at an upward angle of 50 degrees fromvertical. of said -
cartridge during normal operation of said cartridge. ’

22N l
s 20

375
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10." The cartridge as in claim3
substantially flat and | ocated at
of said cartridge during

in which said exit surface is
an upward angle of 50 degrees from
30 normal operation of said cartridge.

verti cal
11. The cartridge as in claim4 in which said exit surface is
substantially flat and | ocated at an upmag angl e of 50 degrees from
vertical of said cartridge during nornal”_Opération of said cartridge. 35
12. The cartridge as in claim5 in which said exit surface is
substantially flat and | ocated at an upward angl e of 50 degrees from
vertical of said cartridge during normal operatio /of saiyd cargridge. 40
13. The toner cartridge as in claim1l2 in whic /Jﬁ 1 hgpper &t ai Nl
At lic i hages ‘

Fig. 17

~ e,

el ectrophot ographi c toner for devel opi ng el ect rostfs

19b
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28 14. The toner cartridge as in claim1l in which said hopper contains

el ect rophot ographi ¢ toner for devel oping el ectrostatic inmages.

toner cartridge as in claim2 in which said hopper contains

el ectrophot ographi c toner for devel oping el ectrostatic inages.

toner cartridge as in claim3 in which sai hopper cont ai ns

el ect r ophot ogr aphi ¢ toner for devel opi ng_&f ectrostatic inages.

toner cartridge as in claim4 in which said hopper contains

el ectrophot ographi c toner for devel oping electrostatic inages.

145
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18. The toner cartridge as in claim5 in which said hopper contains 55
el ectrophot ographi c toner for developing electrostatic inmges. 19. The
toner cartridge as in claim6 in which said hopper contains

el ectrophot ographic toner for devel oping electrostatic inmages. 60 20.

The toner cartridge as in claim7 in whichgsaid hopper contains -

el ectrophot ographi c toner for developing_gieclrostatic | mages. 21. The
toner cartridge as in claim8 in which said hopper contains

el ectrophot ographic toner for developing electrostatic inages. 65 22. The
toner cartridge as in claim9 in which said hopper contains
el ect rophot ographi ¢ toner for devel oping electrostatic inages. 23. The

toner cartridge as in claim10 in which said hopper'contains.70
el ectrophot ographic toner for devel oping el ectrostatic inages.

132a
431

Fig. 19
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24." The toner cartridge as in claim11 in which sai d hdPRER| &6 —
el ect rophot ographi c toner for devel oping electrostatic i ] WWI

‘ i
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Fig. 23
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