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DESCRIPTION

CROSS-REFERENCE TO RELATED APPLICATIONS |
The following United States patent applications are directed to subject matter
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
10 Encoder Wheel for Cartridges Utilized in an Electrophotographic Output Device; five
utility applications filed the same day _es this application entitled “Toner Cartridge
with External Planar Installation Guides, Serial No. 08/770,327;” “Toner Cartridge
with Hopper Exit Agitator, Serial No. 08/770,328;” “Toner Cartridge with Housing
and Pin Construction, Serial No. 08/770,330;” “Toner Cartridge with Heat Shield
15 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.”

TECHNICAL FIELD

20 This invention relates to electrophotographtc development and, more
particularly, relates to a toner. cartndge having no toner pump and associated
structure.

BACKGROUND OF THE INVENTION
25 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. Patent Nos.
5,012,289 to Aldrich et al. and 5,101,237 to Molloj, while the external structure of
the cartridge is as disclosed in U.S. Patent No. 5,136,333 to Craft et al. Details of
30 other elements 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 hopper extending well below
a level having the toner adder roller and which has mdependent driven systems for
the photoconductor roller and for the developer roller system as disclosed in U.S.



filed February 16, 1996, now U.S. Patent No. 5,634,169 entitled "Miltiple
. Functi on 10 Encoder Wheel for Cartridges Utilized in an

El ect rophot ogr aphi ¢ Qut put Device; five utility applications filed the
sane day as this application entitled "Toner Cartridge wi t h External
Planar Installation Guides, Serial No-208/770,327;" "Toner Cartridge

w th Hopper Exit Agitator, Serial No..-08/770,328;" "Toner Cartridge with

Housi ng and Pin Construction, Serial No. 08/770,330;" "Toner Cartridge
with Heat Shipgledt No. 381378 toBdkedlet Mo. 08/ 770, 334" and "Venting Plug in
Toner Cartridge, Serial : 08/ 770, 329" and one ornanental design
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5 resting on a roller member in the printer. Prior cartridges have had at least three

wheels riding on tracks connecting the hopper assembly to the housing and

photoconductor assembly. These wheels define a plane in which the two assemblies

move to adjust the contact force between the developer roller in the hopper assembly

and the photoconductor roller in the housing assembly. Having all of those wheels

10 in the cartridge is detrimental in that they add to the positional variations of the
developer unit with respect to the paper path. Also, during rough handling, the

forward wheels in the cartridge tend to break off under the weight of the toner.

DISCLOSURE OF THE INVENTION
15 This invention is a toner cartfidge containing a photosensitive roller, the
central shaft of which extends unobstructed to be contacted by the printer as a vertical
and front to rear locator. A hopper an& heveloper roller assembly is attached to the
cover assembly through a spring force. The cover assembly has elongated surfaces
in its center area to receive a downward pressing member..from the printer. The
20 hopper and developer roller assembly has flat ledges to ride on rollers in the printer
thereby permitting adjustment of the contact between the photosensitive roller and the
developer roller. A cover assembly integral with the photoconductive roller has a
locating surface near the hopper which rests on the frame of the printer positively
locating the photoconductive roller. - '
25 The two front support wheelé whlch define the plane of lateral movement
between the two assemblies and are in the printer, with a flat surface on hopper to
receive these rollers. Since the under éifle of the developer unit is part of the media
path, referencing the hopper assembly to the printer improves location accuracy of
the media path. The cartridge is resistant to rough .handling while the corresponding
30 front wheels in the former cartridges';tcnded to break. A minor advantage is that the
cost of the wheels and their installation is eliminated from the cartridge.



25 The assignee of this invention has manufactured and sold
commercially toner cartridges of two different general designs. For its
| arger l‘aser printers the cartridge has contained a punp to neter toner
of the kind disclosed in U S. Patent Nos.: 5,012,289 to Aldrich et al.
and 5,101,237 to Mdlloy, while the extegnal structure of the cartridge
Is as disclosed in U S. Patent No. 5,136,333 to Craft et al. Details of 30
other elenents in the cartridge have varied. For a smaller

light emtti NBRIEPPESCRIPEION!OF THE!DRAYING as disclosed in U.S.
Patent No. 5,337,032 to Baker et al., which has a toner hopper extending

wel | bel ow a | The|detailsi ofy thin cinvention sl cbe desaribed aind comnegtiom awith the
dependent ok Ria) ABuhgTin wh Hig [ BRI EVidPb B ) LBkl
from above and left rear, where left is determined facing the printer from its front
5 side where cartridge insertion 1s 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
the cartridge with further cover elements removed; Fig. 4 is a top right reér 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

10 sectioned similarly to the sectioning of Fig. 2; Fig. 7 is a bottom left front view of
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
right side view showing more detail of parts shown in Fig. 10 with the cartridge

15 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
removable bushing installed; Fig. 17 is a right rear view showing detail of a shutter;

20 Fig. 18 is a perspective view of an exténded hub inserted in the photdconductor
drum; Fig. 19 is a right perspective view sh;awing 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 a right perspective view showing parts of the cartridge
installed in a printer; and Fig. 22 shows the inside of the cover of the cartridge where

25 it receives an extension from the hopper; Fig. 23 shows elements of the hopper plug
prior to assembly; Fig. 24 shows the a}ssembled hopper plug alone; and Fig. 25 shows
a staggered cross section of the hopl;ef plug to illustrate air flow.

BEST MODE FOR CARRYING OUT THE INVENTION



-2- - Patent No. 5,331,378 to Baker et al. Cartridges are
typlcally | ocated by el ements on their cover or frame, not directly
based o the | ocation of phot oconductor. This invention enploys the shaft
of the photoconductor drumas the primary | ocator and a flat |edge opposite
for 5 resting on a roller nmenber in thg-printer. Prior cartridges have had
at least three wheel s riding on tracks connecting the hopper assenbly
to the housing and phot oconduct or assenbly. These wheel s define a plane
in which the two apReEéIf-Efitained, Femivable n%l‘ihtékséariﬂit&ecl)% %ﬁéwﬁ%qngqtifﬁfn
the devel oper roller in the hopper asse and t he phot oconduct or
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handling, the For purposes of illustration, Fig. 1 shows the upper shutter 5 pivoted

5 downward to its open position and lower shutter 7 pivoted rearward and upward to" .
its open position. In actual operation, thése positions are reached by interaction with
the printer or other device in which cartridge 1 is installed as will be explained
below. o

To facilitate and guide insertion of cartridge 1 into the printer, cartridge 1 has

10 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
other except that, in this particular embodiment described, the left guide wing 9a is
wider (extends further laterally) than the right guide wing 9b simply to accommodate

15 the width provided by a particular pnnter in which the exemplar cartridge 1 is to be
installed. _

In the embodiment herein Elescril;ed, 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

20 1la, and 11b is integral with an actuator 13a, and 13b, respectively, each of which
has a rectangular actuator surface 13aa and 13bb, respectively, which extends over
the respective guide wings 9a, 9b.

A pivoted lower shutter link 15a and a side of the lower shutter 17a, pivoted
to lower link 15a and upper actuator link 11a complete a conventional four bar

25 linkage to provide rotation of shutter 7 in response to rotation of actuétor 13a. The
rear end of coil spring 19a connects to a lower hook 11aa in link arm 11a to bias
shutter 7 closed when the cartridge is not inserted in a printer or other device. The
front end of coil spfing 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 corfesponding

30 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

-



forward wheels in the cartridge tend to break off under the weight of the
tsoner. DI SCLOSURE OF THE | NVENTI ON 15 This invention is a
“toner cartridge containing a photosensitive roller, the central shaft
of which extends unobstructed to be contacted by the printer as a vertical
and front to rear locator. A hopper and devel oper roller assenbly is
attached to the cover assenbly through a spring force. The cover
assenbly has el ongated surfaces in it.s center area to receive a
downwar d pr esare msheidewnwardnbyt the mating surfacéhef e plinepes tivnposiiors! dbove
roller assenbly has fl at Iedg?s toride gn rollers in the printer

t hereby per ni Vings§2a8b sespaetitelibrasshewrdn &gt l.bet ween the phot osensiti ve

roller and the E . i nt.e | a3 e
phot oconducti ve ro??gl?a#agqg indefied ﬁ’&%ﬁ“ﬁ‘g@hﬁ‘?@z%@é‘?g f”lvggg’p%témrtﬁ%quh
rests on the Holes'aa)f3bblrandanovihg canridgd L \inlte directionafashunter § lagd toward the

phot oconductive roller, 25 front, sypport wheels which define

— he tw | .
the plane &f 168X the printes (231, Fig. ldgt}gt‘V%\gh]lttlﬁhem ledyyid) series of gpwardly
the printer, &g fib&s1 %Hcgéﬁﬁmg hd AR of ttridge 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
10 invention described herein and an exemplary printer the top of tab 23 interacts with
a physical sensing switch in the printer to detect that a cartridge 1 has been installed.
- Front cover 25, on which grips 3a, 3b, ribs 21 and tab 23 are integrally
formed, is above a separated toner hopper, as will be described. The top cover of
cleaner chamber 27 is rearward of shutter 5.

15 Immediately inside wings 9a and 9b are raised, elongated locator surfaces 29a,
29b to which pressure is applied by a printer to firmly position the toning mechanisms
6f cartridge 1.when cartridge 1 is installed. Locator surfaces 29a and 29b, wings 9a
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, havmg grips 3a, 3b- -

20 and an outer cover 33 on the left side and generally coextensive in length with the
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

25 Oldham coupler to rotatably drive the developer roller 43 (not shown in Fig. 1) and
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

30 toner hopper 61, having a paddle 63, which, during operation, is rotated clockwise

as seen in Fig. 2. Paddle 63 has an outer toner moving bar 63a, which extends



receive these rollers. Since the under side of the devel oper unit is part

of the nedia path, referencing the hopper assenbly to the printer

i nproves | ocation accuracy of the nedia path. The cartridge is
resistant to rough handling while the corresponding 30 front wheels in the
former cartridges. tended to break. A m@er advantage is that the cost

of the wheels and their installation is elimnated fromthe cartridge.
-3- _
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 one-third of the total height of hopper 61
as a flat surface 61aa (specifically, hopper 61 has a 106 mm diameter and the distance
5 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 downward 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

10 thereby positioning 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 61aaa opposite surface 61aa from which toner exits is
flat and at approximately 50 degrees from vertical (best seen in Fig. 9) when
car&idge 1 is installed for operation ina printer.

15 Vertical ribs 67 located immedi;.tely rearward of rear wall 61a are stiffeners
for top wall 69 formed about one-third down from the top of hopper 61. The toner
moving bar 63a of paddle 63 is closel-yt adjacent to the sides of hopper 61 except
where the top of rear wall 61a and the start of top wall 69 form an openiﬁg for toner
to be delivered rearward from hoppér 61 to the toning mechanisms of cartridge 1.

20 This is best shown in Fig. 9.

In Fig. 2, a small part of developer roller 43 to which coupler 41 is directly
attached, is seen past ribs 67. Developer roller 43 is parallel to and in contact with
photoconductor drum 49. Cleaner chainber 27 has spaced, vertical internal baffles
71, which are strengthening members, as well as members which Iimit unbalanced

25 accumulation of tomer in chamber 27. Toner which is not transferred during
development is scraped from photoconductor drum 49 by cleaning blade 73, which
is mounted to a vertical panel 73a, havmg 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

30 mounted to the vertical columns 75a, 75b by a screw 77a to column 75a anda screw
77b to column 75b.



BRI EF DESCRI PTI ON OF THE DRAW NG The details of this invention
w || be described in connection with the acconpanyi ng drawing, in
which Filg. 1 is a perspective view of the toner cartridge ~from above
and left rear, where left is determned facing the printer fromits front
5 side where cartridge insertion is mafle; Fig. 2 is a perspective view
from above and |l eft front of the cartridge sectioned near the top;
Fig. 3is atop right front view of .the cartridge with further cover

el ements renoved; Figd3 i¢ al tbp dig t)mdé i With A urtHércoved elementstrémotéd hhd pare
wi th cover elenents renoved, ]g is a top left rear view of the

cartridge wi tof thegleaner remenedstorillnsttateitheintgmabconfiguratiop oficatiridgebr Assalid, of

the cartridge I

o a bot t om 1 8- teF SEtb0 Pl 3 Bl ity i 4 1h RS Bhuald iy Bevelopte
right. rear vigherdB. tBledeot t:bntd@ErolErgB & abdur2d ﬂ@%‘r&es from the SefticaPtowaedt i ve
vi ew of the hopper_ housing _nenber; Fig._10 is a left front view of t he

i nsi de of & pionek adder poligridSh Alse 15‘@%61 Kig; 3 are smetal jelegtrical gontact o aoctor’
party a1y ScbREE ST w4 Tl 1 SR e RO U Bl DAL
showi ng the i étﬁitzﬂ:@%ﬂ@dé%loﬁ&ﬁ‘b@ér 43, TheEouter endS OBREYSa, 97§ of it ¢ontadts bear -
per spective view showi ng the inside of the other end, nenber. of
against metal contacts in the printer when cartridge 1 is installed and thereby make
electrical contact to receive electrical potentials from the printer.
10 The developing system of cartridge 1 is essentially very similar to that of the
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
shaft. When cartridge 1 is installed for operation in a pi‘inter, cartridge 1 is oriented
15 generally as shown in Fig. 3 and the horizontal plane containing the lowest surface
of toner adder roller 45 is 22.6 mm above the lowest point of hopper 61.
Toner adder roller 45 and developer roller 43' are journaled in the rearward
extensions 992 and 101a (Fig. 4) of the-end members 99 and 101 (Fig. 4) of hopper
61. Agitator 65 has a bent portion 65aa to become parallel to extension 99a where
20 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
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
25 fully the end members 99 and 101 of hopper 61 and their extensions 992 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
of which is mounted on hole 242 (best seen in Fig. 20).
Also integral with end member 101 is perpendicular shield wall 133, which
30 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 to



t he hopper; Fig. 14 i's a perspective view of the gear plate; Fig. 15 is a

perspective view of a readily renovable bushing; Fig. 16 is a
perspective view show ng the renovabl e bushing installed; Fig. 17 is a
right rear view showing detail of a shutter; 20 Fig. 18 is a perspective
view of an extended hub inserted in the photdconduct or drum Fig. 19

S a ri ght perspective view showi ng el ements inside the cover of the
cartridge; Fig. 20 is a left bottom perspective view showi ng el enents

i nside the cqugdive a locating! Rfflef &Fon itk Prinfer Ovhelcdrfridge 1 ¢ inspdied peBhdoder vi ew
showi ng parts of the cartridge installed in a printer; and Fig., 22
shows the i nswhiel d85tisdinkeddp paddiend3 hough @gpaddie geargssemblye 163 \having 2
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5 location of windows 135a. Additionally, other windows 135b provide other’
information, while wider window 135c provides a home location reference. Light
blocking selected labels 136 are located between windows 135b and 135c 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
10 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
Electrophotographic Output Device” and form no contributioﬁ to the invention of this
specification.
Fig. 4 also shows electrical contacts 93, 95 and 97 as they are supported by
15 floor 137 which extends perpgndicularly from hopper extension 101a. Vertical ribs
139 extend from floor 137 between contacts 93, 95 and 97 to strengthen the floor
137. - -
Mounting roller 141a is journaled to hopper extension 99a and symmetrical
mounting roller 141b is mounted to hopper extension 101a. Rollers 141a and 141b
20 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. !
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
25 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.
Fig. 5 is a top left rear view with cover elements removed showing more fully
the outside of members 99 and 99a of hopber 61. Integral with end member 99 is
30 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



BEST MODE FOR CARRYI NG OUT THE | NVENTI ON .

4 - The sel f-contained, renovable printer cartridge 1 is
shown ih Fig. 1in a perspective view from above and | eft rear (the
hand grips 3a and 3b bei ng consi dered the front and the side having
t he pivoted upper shutter 5 being the-Upper side). For
purposes of illustration, Fig. 1 shows the upper shutter 5 pivoted

in member 431 (Fig. 19), which is an inner extension of cover 33 (Fig. 2).

Also integral with end member 99 is perpendicular shield wall 161, which
extends downward and rearward to a barrier to physically protect torsional paddle
gear assembly 163. The bottom portion of wall 161 forms a flat contact surface 161a

5 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 - -
disclosed in the above-mentioned Patent Application Serial No. 08/602,048, now U.S.
Patent No. 5,634,169. . _

Gear 49a, integral with the end of photoconductor drum 49, receives power

10 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

drives toner adder roller 45 (Fig. 3) by being meshed with gear 167, which is integral
with toner adder roller 45. Couplef 41 receives power from a driver in the printer
which is separate from the drive to drum 49, although preferably from a single motor

15 in the printer.

Gear 167 drives the large gear of compound gear 169. Gear 169 drives the
large gear of compound gear 171, and gear 171 drives paddle gear assembly 163.
A gear plate' 173, mounting gears 165 and 169, is mounted on hopper extension 99a
by mounting screw 175. .

20 Fig. 5 shows the end of agitator 65 opposite that shown in Fig. 3. That end
has a bent portion 65bb to become para_.liel to extension 1012 of end member 101
when it is pivoted to extension 101a on a pin 103b.

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

25 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.
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,

30 on the right side, two surfaces from 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



5 downward to its open position and | ower shutter 7 pivoted rearward and

upwar d tro . its 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 expl ained bel ow. To

facilitate and guide insertion of cartriDdge 1 into the printer, cartridge 1
has 10 a left guide wing 9a and a right guide wing 9b. Guide w ngs 9a and

9b are thin planes formed as arcs of a relatively large circle, except
near the frongde Bh@ctor blade 91, syauhéteie1t0dke tapedividing Gt Btvwidestidoctas bladev ngs
9a and 9b are mrror inmages of each . other except that, in this
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respectively, infagdl with ¥ibs 6%, 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.

10 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
adhesive on each side between ledges__1_9§a and 199b and the sides 99a and 10la,
respectively. These are spaced 0.18 nim above the top of blade 91 and, therefore,
contact blade 91 only during rough handling. -

15 Fig. 6 also illustrates posts 141aa and 141bb, which are molded as extensions
of members 99a and 101a, respectively, and supporting mounting rollers 141a and
141b, respectively (Fig. 35). _

Fig. 7 is a bottom left front depiction of cartridge 1 viewed externally. A
series of horizontal depressions 221 along the back of hopper 61 prévide a roughened

20 surface for thumbs when fingers grasp 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 guideg, while a series of shorter ribs 225, located
rearward of the start of ribs 223 and between ribs 223, prevent media snags as media
encounter photoconductor drum 49, locafed immediately after ribs 223 and 225. Past

25 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. 8 is a bottom right rear deﬁiction of cartridge 1 viewed externally. This

shows the full right guide wing 9b with enlarged front part 9bb. Fig. 8 shows the

right cover elements which were deleted in Fig. 6. A front lower cover section 241

30 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



has a rectangul ar actuator surface | 3aa and | 3bb, respectively, which
extends over the respective guide w ngs 9a, 9b. A pivoted
| ower shutter link 15a and a side of the |ower shutter 17a, pivoted to
lower |ink 15a and upper actuator link 1la conplete a conventional four bar
25 linkage to provide rotation of shutlkr 7 in response to rotation of
actuator 13a. The rear end of coil spring 19a connects to a | ower hook
llaa in link arm 1lla to bias shutter 7 closed when the cartridge is

not inserted ;i Gefpdd bitwakd @' snilh &hodieVioCsroviieeroom forf speing 320 (Hig.c20 to
spring 19a conneggs to an upper hole 31a§ under act uatorg13a (Eg ) rror

i mge of t he:eutepdrbcme(eaamSFl b @ig.c4i andshale 242 dbesh prexy indFig; 2@). gqgerally,
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actuat or sur fiages thelfetnaimiflg bppet front of cartridge 1. Section 245 has a U-shaped housing
5 247 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 249a and the last rectangular channel 249b being
open to pass air for cooling photoconduétor drum 49 during operation of cartridge 1.
The far rear portion 251 of this particular embodiment of the invention herein

10 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 2552 and 255b
to pass air for cooling drum 49. _

Fig. 9 is a front right perspective view of the molded plastic member housing

15 271 which forms the central portion and central extension of hopper 61 with end
member 99 attached and agitator 65 installed. It is seen to form a cylindrical
chamber with an exit opening formed between wall 69 and wall 61a. An inset 273
at the bottom rear of hopper 61 provideé':"space for rollers in the printer. As best seen
in Fig. 2, paddle bar 63a has an inset far left section 63aa to clear inset 273.

20 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 ultrasonicélly Ereated_ heat. Member 99 is welded to the left
side of member 271 in the same manner with ridge 322 (Fig. 12) inserted in a

25 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 paddle arm 63a to p_ziss beyond extension 65a while preventing
a full turn-over of agitator 65.

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



-5- are pushed downward by the nating surfaces of the printer to the
posi tions above W ngs 9a, 9b respectively, as shown in Fig. 1.
Cartridge 1 is inserted by a human operator grasping grips 3a, 3b through
hol es 3aa, 3bb and noving cartridge 1 in the direction of shutter 5 and
toward the 5 rear of the printer (29132Fig. 10) in which it is being
installed. A series of upwardly extending ribs 21 spaced along the

wi dth of cartridge 1 under grips 3a, 3b, except at hol es 3aa and 3bb,
provide strenqt Npyaidion h@hf@o&aﬁs a&fér?ahbelpmr ds arnacuevérabext Poller 43, Gemger s
of a person to grasp grip left side is arelatively w de,
upwar dly ext ehate §73,tvwlhick & attached tpmﬂeasxon&%byrknmtﬂémoumaﬂsﬂ;e oppasite epds  of

the 10 inventio d bed
23 interacts tpaer adder Iroﬁer 2? a%ldnde%g%per ro archgrdurl]gtler al sqr?glteo tglf'y tab
assembly is formed of the hopper 61 reamud to and including developer roller 43.
5 .

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
a single molded part. Photoconductor 49 is journaled in this part with its shaft 47
10 extending past the covers on opposite sides. Shutter 7 is movably supported to left
cover 31 and right rear cover 251. Accordingly, a single unitary assembly is formed
of the cover members, the photocoﬁdu‘ctor drum 49 and the shutter 7.
In use, springs 132a and 132b pull the developer roller 43 against the
photoconductor drum 49 at a predetermined tension. When cartridge 1 iS picked up,
15 the developer assembly and the photoéonductor and cover assembly rotate under
gravity until stud 37a (Fig. 1) contacts housing 35 and stud 37b (Fig. 8) contacts
housing 247, thereby holding the two assemblies together..

- 5 Lower Shutter as Heat Barrier ,

20 Lower shutter 7, when open, covers all of the lower surface of the cleaner
chamber. 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. Th___e__material of the body of the photoconductor
and cover assembly, the hopper 61, end members 99 and 101, and shutter 5 are

25 polystyrene which is lower in cost than polycarbonate would be. The added cost of
shutter 7 being polycarbonafe is justified by shutter 7 providing heat protection to the

* cleaner 27 which allows that member to be polystyrene.

Agitator Bar System
30 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



a physical sensing switch in the printer to detect that a cartridge 1 has
been install ed. Front cover 25, on which grips 3a, 3b, ribs 21
and tab”23 are integrally formed, is above a separated toner hopper,
as wll be described. The top cover of _ cl eaner chanber 27 is rearward
of shutter 5. 15 | medi ately i ndBde wi ngs 9a and 9b are raised,

el ongated | ocator surfaces 29a, 29b to which pressure is applied by a
printer to firmy position the toning nechanisns of cartridge 1 when

cartridge 1 ipe dgBfdvatelesy: theqlightovibftibhagarra@hba i pifitter wiotgsardagear trairand
9b, as well as rear cover 31 under wing 9a, are fornmed integral with
cl eaner inadasem@rmier. Al so integral with these elenents is front cover

25, having grips 3b r 3 I S}

general |y coext eanaa\%mT ﬁozﬁ%@%? ﬁ%&rﬁ&ﬁh\gﬁ?\éﬂ V?‘e%‘%ﬁ%& gﬁt £ {rf{)f%‘ie g%@%%%
Cover 33 has anséqabriecst the wertlig, 3tagaition] and ophestveuniturg of the mdhotomymentpacer
stud 37a as will ‘be explained and an assenbly hol e 39a near the up

front of cHvdenaindepper &pr Thgyangls of mgomfefhsgﬁﬂf@mnef fec-) Brgeangler ﬁﬁtr of
ChVeh San o et gn PR BHgAJphBEY B SIS sl OB
43 (not showteidh forJexcédd 00 degrees.t OThe - exdtdsy surfatec6lddn (s ailtedhopwardnat-i g.
1). To the rear of coupler 41 Is the shaft 47

approximately 50 degrees from vertical during operation (angle A, Fig. 9), allowing

the toner to stagnate into a pile that does not reach the toner adder roller 45. This

10 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
toner adder roller 45.

15 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
stagnation and to deliver toner from the entrance of the developer sump to the toner

. adder roller thus preventing prematufe failure to print.
~ As the hopper paddle 63 rotates counter-clockwise (Fig. 3),. it reaches a point

20 in its rotation where it begins to contact extension 65a and lift agitator bar 65.
Paddle 63 continues to lift agitator bar 65 until it loses engagement with extension
65a. At this point, the agitator bar 65 falls back via gravity to the resting position,
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

25 extension 65a or on upper wall 61aa which will cushion the fall. Such a pad would
also serve as a épacer to control the position of the agitator in the dowxi position and

* eliminate tab 65b). o
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

30 prdvides space for the agitator bar 65 to clear the end of hopper paddle 63, and

prevents overtravel of the agitator arm 65, which éould cause locking into an up



of photoconductor drum 49 (drumnot shown in Fig. 1). Fig. 2is
- perspective view from above and left front of cartridge 1 sectioned

near thé top to show internal elenents. At the inmediate front is a large,
cylindrical 30 toner hopper 61, having a paddl e 63, which, during

operation, is rotated clockw se ag4seen in Fig. 2. Paddle 63 has an
outer toner noving bar 63a, which extends
-6-

position when the cartridge is shipped, stored, or handled outside of the machine.
In the up position, the agitator bar 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
5 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 toner resting on wall 61aaa are pushed toward
the toner adder roll 45. The motion of the agitator 65 also stirs toner in the area
10 above and toward developer roll to doctor blade nip 91, helping to prevent packing
and stagnation 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
15 65a and bent portions 65aa and 65bb 'bteferably 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 approxiﬁlately equal to-the toner adder roller length,
which may be,:for example, 220 mm; and hav_e an exemplary height of approximately
7 mm; a thickness of 1.3 mm, chosen to give an agitator mass of the entire part
20 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
toner along wall 61aaa to toner adding roll 45, but the mass is limited so as not to
affect the torque sensing function of théﬁhopper paddle 63.
_ Hinge ségments 65aa and 65bb and the associated distance from pins 1032 and
25 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
of 13.5 mm, for example, allows the .ﬁéddle 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 rollef 45. With this design, the weight of the
30 paddle is effectively applied to move toner over the distance swept by the arc. A

shorter pivot distance would result in insufficient travel to capture and deliver toner;



across the width of hopper 61 except for a far left section 63aa which is

isnset as wll 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 61 as a flat surface

6laa (specifically, hopper 61 has a 1Qgsun di aneter and the distance 5
vertically fromthe | owest point of hopper 61 to the horizontal plane

coinciding with t he hi ghest. point sqrface 6laa of rear wall 6la is 35.3
m) . The upp%mswaﬁlaqegﬁiu@a heavieP'paddie'to ikt the Rarhé fbrtk 'orPile thhél ovidrtthe @
slight downward angle from hopper 61 to facilitate renoval of the

mol ded part fdigangetsvepbthrouginthearenPinsnl03sand 163k are smalleadn diamster{dmm®ds has

a depending tab 65b e Fi ieh.rests. on upper 1l 6 10 thereby
posi ti oni ng b@F eé%“%‘f’fgﬁfﬂ‘b&ﬁ!}gi‘ié%&g‘éﬁh @5’( ?‘lt gig%f% %9%‘%5%&@@40@{?%s
past upper meﬁﬁmiﬁéaaett@t@e}gﬁmﬁpgn at which bar 63a of paddle 63 encounters
ext ensi on 65a"as it rotates. The surface 6laaa opposite surface 6laa

from whi chSt oner dhixtersion; 652 is {ong engughAo engpge thensativeysegmentegf paddlé 63m

vertical (bes N.4.N FiQ. . ridge 1. is i.nstalled for
oper at i on(i n ‘éd%ﬁg?ﬁl r.‘h"l‘g"g‘g)"f@’k‘}g&@ﬁaﬁ?‘;’ﬁ%‘gﬁ 0 QyelpR fre; 4% X peamant
rearward of refogaddiel 63 When ex@nsibh 652 fiestengages fthe padille 68ltd phdvehos Bput

one-third down fromthe top of hopper 61. e toner .
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.
10 The overall length and elasticity of the agitator 65 allows assembly over pins
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 65a, 65aa and 65bb are a single part.
15 Agitator bar 65 is driven internally, with no external gearing, cams, or seals as would
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
stirring or damage to the toner. This design enhances first-in, first-out toner delivery
20 from hopper 61 to the smaller area containing the toner adder roller 45 by preventing
excessive toner delivery in the raised posi'tioxi'and discouraging return toner from the
area of the toner adder roller 45 to the hopper 61.
| Dimensions
With the cartridge installed for opération, the location of the nip of toner
25 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
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
30 opening of about 26.7 mm (as indicated previously, bottom surface 61aa is at 35.3
mm). Top surface 69 has a slight upward angle to a tallest point of 64.34 mm.



nmovi ng 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 of top wall 69 form
an opening for toner to be delivered rearward from hopper 61 to the
toni ng mechani sms of cartridge 1. 20 This is best shown in Fig. 9.

In-Fig. 2, a small part of devel oper rdbl-er 43 to which coupler 41 is
directly attached, is seen past ribs 67. Devel oper roller 43 is

parallel to and in contact with phot oconduct or drum 49. C eaner chanber

27 has spaced, VertHeC@iamettr &ifntoherbaddet @6ller 45 sl 14 whincimdaiteis slbtramdgwmmtmg
nenbers, as well as nenbers which |imt ‘unbal anced 25  accunul

toner in chammnmen@ohmqm the; beféem tof hoppes bedy 4Tk i“HEle late?lﬂb@@Wo}Snent
s scraped fr hOt Ogﬁucfekl%g&r géi\\/e494§)ylsci@i‘{"ﬁiﬁ1a%&dﬁ 11310%\‘3&0@1& jts | S

nmounted to a ng” a -horizontal gusset
I ncrease hﬁﬂéi’eﬁce Asniestiove @hé bottorhi of . hopperpbody 278 imimediately beldwt it.

supporting member 75, whi ch h t I I 7
opposi te s$ deBhe lengtbifror she bottun ﬁgaiaé/& é%gﬂfgﬁwgpps QﬁmEé’P ﬁ'ﬂ*ﬁ’é“&y&ZS‘g@Sb by
a screw 77a 4o 2ol WlkviRBeilef4s EAY mm, and B LdirdsPbiiifl 1enbth 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
10 to provide sufficient room for guide ribs 225 on the outside of body 271.

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
15 used. The cartridge 1 is installed ina firiﬁter_ 291 (Fig. 10) from the front to a final
position 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.
‘The path is downward, which utilizes gravity while msertxng cartridge 1,
20 thereby easing insertion. The guide 293 (and a guide not shown, which is a mirror
image of guide 293 on the opposite side of printer 291) has the same curvature as
wings 9a, 9b so that the wings 9a, 9b can follow guide 293 and its opposite guide.
Upper guide 297 is parallel to gﬁide 293. Guide 297 extends further into the
printer than guide 293. A guide (not shown), which is a mirror image of guide 297,
25 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 opeﬁ shutter 7 (as is surface 13aa rotated by encountering
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
30 which would be required 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



-7 - Fig. 3is atop right side viewwth further cover

el ement s_' renmoved and part of the cleaner renoved to illustrate the
i nternal configuration of cartridge 1. A solid, st eel - bar doctor bl ade
91 extends parallel with and in pressure contact w th devel oper roller

43. Bl ade 91 contacts roller 43 at abowy -20 degrees fromthe verti cal
toward 5 toner adder roller 45. Also shown in Fig. 3 are netal electrical
contact 93 to doctor bl ade 91, netal electrical contact 95 to toner

adder roller cdaeiéhrfié aAB3£ Rkt wheirthe cartridge is inserted. Contact surface 161a will
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 lug 303, which will contact
5 shutter 7 to hold it open as will be described.

As cartridge 1 is inserted, wings 9a, 9b are guided by guides 293 and 297 and .
the mirror image guide (not shown) 6n 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 dram 49 drops into V-block 301 and a mirror

10 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
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

15 was sufficient to hold shutter 7 open.

In this final position cartridge 1 is more precisely located with respect to
functional elements. Cartridge 1 is held in printer 291 as described below under the
heading “Reference Surfaces.” -

To remgve the cartridge, it is grasped by grips 3a, 3b aﬁd pulled sharply

20 upward and forward. Wings 9a and 9b again enter between guides 293 and 297, and
the cartridge can be pulled free.

Manufa_ctu're 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

25 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
received into the mold (shown, for exainple, 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 iﬁstalled. The inside of end member 99 is

30 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



contact 97 to devel oper roller 43. The outer ends 93a, 95a, 97a of the
contacts bear agai nst netal contacts in the printer when cartridge 1
is instdlled and thereby nmake el ectrical contact to receive electrical
potentials fromthe printer. 10 The devel opi ng system of cartridge 1
Is essentially very simlar to that of. iighe Optra brand fam |y of
printers sold by the assignee of this invention. As in that famly of
printers, toner adder roller 45 is a conductive sponge naterial attached to

a steel shaf tcgulpéigiidy BEr body 211 (g! 9). SRIgE N WishatfiodtoL0n dufdrs Bfof 295

to a steel When cartri dge 1 |s installed for operation in a
printer, cartem d@erlghtledg@of membdr 2'51 g&nig&oBZZyofanemW entersi sipt (Botshdwin) e

hori zontal plan opt |n| surfa oner roll er
45 1o 55 6 it iisvgtteRes b hetbep o7} g g 472 fThose part e neld Gy e,
roller 45 a”dﬁﬁﬁi@iﬂoﬂﬁaéd}ﬁ&aﬂ& \ﬁ'éidé}‘f kalPHidEﬁé 69 insertbd Before Hetast of the two

ext ensi ons 99a and 10la (Fig. he end nenbers 99 and 101 (Fig. 4) of

hopper 5 6and mglnba'sos welde&aa‘han b@nshlpg)(nqt ehpwmaapms Bit: insorhepcentral kole t o

ext ensi on 99 99a 03a.. As
paddli e 63 r of%zg] g{ e%i:sd(} p&ﬁpgﬁat‘t ?Pﬁ‘i‘ﬁ% 53 a6s§g "ﬁiln?‘bsthgmg
agitator 65 ajzQiifaty $fifareRna sk sHAG éﬁ%aﬁﬂleﬁé’u in\@ftral hole2DuUrns to near
rear wall 6la under the force of gravity to dislodge toner, which
Agltator bar 65 (Fig. g) is then flexed and installed by mountmg end portion
65aa on pin 103a and end portion 65bb on pin 103b.
10 Toner adder roller 45 with low friction washers on each end is then installed
by angling its shaft through hole 333 (Flg 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 in member 101.

(h,’U
-

_ Prior to installing toner adder roller 45 and gear plate 173, a sickle-shaped
15 seal member having a semicircular ééﬁtrél body (not shown) is installed on each side
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.
This is esseﬁtially standard as putty is first applied on each end of the location for the
20 seal and the ends of the compliant elongated seal are pressed into the putty. The seal
has ridges directed slightly toward the center. A seal system such as this is
essentially the same as previous cartridges.

Doctor blade 91 (best seen in ngi 6) is then installed by bringing it vertically
upward behind ridge 365 (Fig. .13) on the right. In the completed cartridge 1 blade
25 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 past end member 99 (Fig. 12). aﬁd~fg11reading the right end of its shaft through

the central hole of the bushing 375, shown in Fig. 15.
Gear plate 173 is shown alone in Fig. 14. Ithas a hole 351 to receive the
30 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



ot herw se tends to accunul ate on exit surface 6laaa (see Fig. 9).

Fig. 4 1is atop right rear view wth cover el enents renoved show ng nore 25
fully the end menbers 99 and 101 of hopper 61 and their extensions 99a and
101a. Integral with end nenber 101 is spacer stud 37b. Under -and to
the front of stud 37b IS spring moiting post 131b, which nmounts one
end of spring 132b, the other end of which is nounted on hole 242
(best seen in Fig. 20). Al'so integral with end nenber 101 is

per pendi cul ar scxbivell78. W@dak plale 173'hascd shaék 355!, QRHEt ISTuMArOrightthafdy eX@hding O

present a barrier to physically protect encoder wheel 135." The boftom
portion of watab3633 forns a flat contact surface 133a to

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 |
5 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
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
10 so 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
sﬁaft of paddle 63. These gears and drive couplér 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
15 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.
Bushing 375 is then rotated in a direction to rotate lower tab 381 downward, which-
removes the orientation at which bushing 375 can fit through the incomplete segment
of 379 and locks bushing 375 into place. ﬁushing 375 installed is 'shown in Fig. 16.
20 In operation, developer roller 43 rotates in a direction to rotate tab 381 downward.
The é.dvantage of bushing 375 is that it pro(rides for relatively easy installation and
change of developer roller 43 in the évehf that a member requires replacement during
subsequent tests. _ _
Drive coupler 41 is then press fit on the left end of the shaft of developer
25 roller 43 using a locating shim to space coupler 41 slightly from cover 31.
Mounting rollers 141a and 141b are préi/iously applied by press fit during completion
of the hopper 61. An adhesive tape 1s applied across the top of doctor blade 91.
Spring 191 is then flexed into place to blas doctor blade 91 downward. After toner
is installed and leak tested, the previously. mentioned upper stop members on each
30 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. '



-8 - receive a locating roller fromthe printer when cartridge 1 is

installed. Encoder - Wwheel 135 is linked to paddle 63 through a paddle
gear asSenbly 163 having a torsional yield nmenber (Fig. 5) so as to
provide information as to the amount of toner in hopper 61 to the

printer on which cartridge 1 is instalR0d by the sensing of the 5 |ocation
of w ndows 135a. Additionally, other w ndows 135b provide other
i nformation, while wider w ndow 135c provi des a hone |ocation reference.

Li ght bl ocki NOWRR @ﬂ&ﬁcud ahel45 dndodedter braa@tmdl bghd@emem pelfue 9BE and
135c¢ and bl ock ows of a series of windows 135b to thereby custom ze

i nf or mati on ansemted,fbeMeen ribs 139. Croimtacti83 had mwhtadp@eatq bind dntogibs d38; angheel

Fi1'ed Febr uareepgs upuast andhy<s, two posfiefts e &in Boiler Mo 8 SEI10-e

B e gl o Gebhes el 4t 7oty e

i nvention Hf artowehead sides which dig into ribs 139 and terminate in short bent ends 387, 389,
respectlvely, 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 |

10 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 opefating 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

15 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 on the opposite siée 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 tﬁek-arms 403 flex

20 around ledge 405b and the ledge on the opposite side, respectively, and then recover
to latch under ledge 405b and the ledge on the opposite side, respectively. This holds
both four bar linkages in place. Pin 40i"has a shaft 407 (best seen in Fig. 4), which
extends into a groove (not shown) on each side of cleaner 27 for added stability of
each four bar linkage.

25 Shutter 7 is installed by flexing shutter 7 and locating pins 431b (Fig. 1) and
a pin on the opposite side (not shown) at_xd inserting pin 431b and the pin on the
opposite side in holes in the sides of loéator surface 29a, 29b, respectively. Pin431b
has a coil compression spring 433 wrappeh around it which is tensioned to bias cover

7 upward. '

30 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



speci fication. Fig. 4 also shows electrical contacts 93, 95 and
97 as they are supported by 15 floor 137 which extends perpendicularly from
hopper éxtension |0la. Vertical ribs 139 extend fromfloor 137 between
contacts 93, 95 and 97 to strengthen the fl oor 137.

Mounting roller 14l1a is journal ed to R@lper extension 99a and synmmetri cal
nmounting roller 141b is nounted to hopper extension 10la. Rollers 14la and

141b 20 contact inside surfaces of the cover of cartridge 1, as will be
described. Suginpeffily attachedIs Il 394 6 céVerB3. 5)\sQJee1h(ﬁ)ﬂ’?. 30, speingsI3eb is
rollers in the printer as will be further describ

Hopper end nesftaehed throwghs adhole 96 rongedter: taby242%; of, cavess241, oni anei side and the

<71 onded i ne PR B bt BlnalL A8 1 toncibisltint 0 i PR B ) O

hol e. - Phoplvstesoddader diugl 4is idalledSing the tRafdrdidusiaf dsseniblypbpf er
roller drive gear 145, which drives a roller |nthe£r|nter when
cartridge 3 iplacing the dram and hadwe geatséA9a and 145 (see Figs.4 gnd §) inspesiticawith ¢

rear view w ti] tﬁi?xv%ash%he_Eﬁ%@tsﬁo&ﬁmﬁeﬁeﬁgﬁm@ﬂg aHRriﬁerHﬁé Xhaft 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.
As shown in Fig. 18, an extending hub 145a of gear 145, has an internal copper sheet
10 421 with three sharp points 421a. Copper sheet 421 also has an elongated member
4210 extending to over the central hole. Hub 145a is inserted inside drum 49. Points
421a dig into the aluminum cylinder whlch forms the inside of drum 49, creating both
physical and electrical connection. Shaft 47 is then threaded through gear 145, drum
49 and then through gear 49a. This bends elongated member 421b so that it presses
15 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 fiﬁal position. Springs 132a and 132b are removed from holes 39a
and 243 and manually attached to studs 131a and 131b respectivel);. This completes

20 the cartridge 1. _

It will be readily understood -'that any joint where toner is contained must be
sealed. Immediately inside the bearmgs of toner paddle 63 and toner adder roller 45
synthetic rubber end seals are located. F1g 13 shows a socket 335 havmg upper and
lower tabs which receive such a seal, the seal having matching extensions which fit

25 in the tabs to prevent rotation of the seal. The ends of the chamber of cleaner 27
have foam walls with outer adhesive to secure their positioning. As is previously
known, other extended joints have a plziétic (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

30 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



t he .outsi de of nenbers 99 and 99a of hopper 61. Integral with end nenber

i-s 30 spacer stud 37a. Under and to the front of stud 37a is spring
nount i ng post 131a, whi ch nounts one end of spring 132a, the other end

of which is
_9_

(Fig. 2).
shield wall
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mounted in a hole

Al so integral with end nenber 99 is perpendicul ar
161, which

and forms no part of this invention. -

Toner

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
presence of 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 opaqlie, dry powder. During use, the toner is depleted to
lower levels and it is moved by pad&le 63. As is conventional, developer roller 43
applies toner 425 to photocenductor drum 49 to develop electrostatic images on
photoconductor drum 49.

Refeﬁhce 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 extensiox; of the cover 33.
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
with the developer roller for lateral adjuétment for rollers is essentially the same as
in prior cartridges. |

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 im_ja_ge), on which flat surfaces 133a and 161a,
respectively, rest. In the prior cartridges 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.

Fig. 19 shows tab 23, which is an extension of cover 33 and, when the

99

in menber 431 (Fig. 19), whizh-is an i nner extensi on of cover 33



ext ends downward and rearward to a barrier to physically protect torsional

paddl e gear assenbly 163. The bottom portion of wall 161 forns a flat
contact 'surface 16la 5 to receive a locating roller fromthe printer when
cartridge 1 is installed. The details of paddl e gear assenbly 163 are

not part of t
above- nenti on
Patent No. 5,
phot oconduct o
printer when

integral wth
drives toner

is integral

a driver int
al t hough pref
Gear 167 dbiv
| ar ge gear of
163. A ge

his invention and are norejully di sclosed in the
ed Patent Application Serial No. 08/602,048, now U.S.

634, 169. Cear 49a, integral with the end of
Earftidp® 795 insRERI VRS ad GhdwR i %gexsdm iaggeaaanyldsows flat
cartridge 1 is installed in.the prin Coupler 41 1s

sutface| 4P cof the|ftame af3thgptinger. vS,smlulye ras ghown 1% Fig.\3(), @htop flat

TG e % sy vilihcir e 240 apd” Wil FRBHGE 1 el poandy
Ixcatione iftt surface\A48 of IFig SEATh rbir@ BRI he pfifler. O drum 49,

erably froma single notor in the printer.

es t hA flat bpttoge suriase %n@“@gmw)gwndq 23c0f; covep 33; and e flat;
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ext ensi on 99aand 451 are locator surfaces which rest on frame surfaces 445 and 448, respectively.
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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
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,
297 and wing 9b in corresponding _mirrbr image guides, locator surface 29b
encounters cantilevered roller 461 and loéator surface 29a encounters a corresponding
mirror image q_antilevered roller; and the locator surfaces 29a, 29b rotate those rollers
upward as the cartridge 1 continues to move.

When wing 9a falls off of guide 293 and is finally positioned by shaft 47
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
downwardly positioned spring on the printer cover contacts surface 447 on right cover
241. Such interaction of a cartridge with a printer lid is generally conventional, as
illustrated by U.S. Patent No. 5,365, 315 to Baker et al.

As the printer lid is closed, acharge roller mechanism is moved to shutter 5
and then continues to move downward io open shutter 5 by pushing it downward and
to bring a charge roller in contact with photoconductor 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

i ch
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e
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by mounting screw 175. 20 Fig. 5-shows the end of agitator 65
ppposite that shown in Fig. 3. That end has a bent portion 65bb to
becone parallel to extension 10l1a of end nmenber 101 when it is pivoted
to extension 10la on a pin 103b. Conti nuing the detail ed
description of the cartridge incorporagigng a preferred enbodi nent of
the present invention, Fig. 6 is a top right rear view sectioned near 25
the top simlar to the sectioning of Fig. 2. Fig. 6 illustrates nore
clearly the by fo rﬁ%ﬁffﬁé&ﬂ%ﬁand%l Off 1&&@@%%%9 @hafo 4P e Vsblock 88 aidper
roller 43 undér br as l eaf spring 191. Blade 91 is |located on
the left r earmu;xe witros dhage ¥sblogkeand imheld gn the downward lgpatiosnby Rantileegredyy

t 196 12 d.
back barri er JoHtk 4GbpRistga ey BRY 1B iR mige Aphie roler o pitrige k. SO o
on the right ’ﬁied&eveidfﬁr %ks‘éﬁr%f)efs foestea 1dnlly ibycipitigd32a raﬁdr13ebtrﬁ@ﬁng>mhe365

(best seen front extension 366 (Fig. 13) formfront
and back h$l dlssugnhln so rthajrdeveloper roller 43 contacts the photoconductor 49, and is located

downwardly by ledge 133a restmg on roller 299 and ledge 161a resting on the mirror

image roller to roller 299. The developer assembly requires no upward locator as it
has sufficient weight not to displace upward.
‘Ledges 133a and 16l1a resting on roller 299 and a mirror image roller

16 respectively permit the developer asselﬁbly to adjué-t. laterally. In prior cartridges,
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 ledges 133a and 161a.

15 Fig. 22 shows an extension of side member 99 held in a slot 471 in the bottom
of the cover 25. This provides lateral location between the hopper assembly and the
cover 25. Generally similar lateral location structure is 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 thefeby limit relative

20 upward movement of the hopper assembly with respect to cover 25.

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
free movement over roller 299 and its mirror image roller on ledges 133a and 161a
respectively. | '

25 ;

Venting By Plug
Plug 143 (Fig. 24) ina preferre& form is a venting element which allows air
_ to escape cartridge 1 while blocking t(_)nef.' Cartridge 1 in the embodiment disclosed
is designed to operate at high speed to pfint from 8 to 24 or more standard pages per

30 minute. This operétion generates a I;Otentially detrimental intgmal pressure level
during operation, which contributes to leaks of toner from cartridge 1. To relieve



- 10- _ si de of doctor bl ade 91,'synnetric to the cage holding the left

si de of doctor bl ade 91. The top of blade 91 is held by spring 191. An
adhesi ve tape 192 across the top of the doctor blade 91 bridges over

t he adjoining horizontal edge of wall 69 (Fig. 2) for sealing, as is
conventional. 5 : Spring 191 has 28lunt ends 191a and 191b, spaced
fromthe center, which contact blade 91 to bias it downward on to
devel oper roller 43. A central |edge 197, integral with ribs 67, forns

a cavity receduéhipgessive, PR3 RI3 Bfa BByt dbSign ehlfink 3R AR filter. | €dges 199a and
199b, opposite central parts of spring 191, fornmed integral with ribs

The leaks often, but not exclusively, occur immediately after the cartridge
becomes inactive. Internal pressure in hopper 61 is created by ingesting air with
toner 425 carried by the developer roller 43 past a seal (not shown) under the

5 developer roller 43. The toner adder roller 45 pulls this air/toner mixture away from’
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

10 bending as a solid hinge.

Base 483 has a series of equally separated external holes 491 around the entire
bottom circumference of base 483. ﬁxtending 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 aréund the entire circumference of wall 493.

15 Similarly, cap 485 has a circular. wall 497 extending from the top of cap 485
having 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 (Flg 24)
in the center of cap 485. |

20 To complete plug 143 as shown in Fig. 24, cap 485 and base 483 are
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 viéw of Fig. 24 which shows all of
the holes 495 and 499 and indicates thé staggered path by the angles 505a and 505b

25 in discussion arrow 505. o

As shown in Fig. 25, the plug is held together by a press fit in which the
bottom circmhference of base 483 is siightly smaller than the circumference of cap
485. In operation, when pressure increases in cartridge 1, air, potentially containing
toner particles, enters openings 491 which are inside of hopper 61. That air enters

30 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



67, ‘are horizontal barriers to prevent spring 191 from noving toward the
front. 10 Preferably, so as to permt rough handling of cartridge 1 which

m ght occur during shi prrent, solid upper stop nenbers (not shown) are
attached by doubl e sided adhesi ve on each side between | edges 199a and
199b and the sides 99a and 101a, r-egpectively. These are spaced 0.18 mm
above the top of blade 91 and, therefore, contact blade 91 only during
rough handling. 15 Fig. 6 also illustrates posts 14laa and 141bb,
whi ch are nol gedearOW SOSH, @ $each og@éing@mr%&%ﬂ@éﬁ%n%&&@haﬁs&mz Py
and supporting nmounting rollers 14la and 141b, respectively (Fig. 5)

Fig. 7 is a bartinhlocksd by mealk 498 pnd: alsomust movetnightqs lefty as ilbistrated doynberity . A
series of horizont depressions. 2 al onqg the back of .hopper. 61 proyide a
oughencd b, e De BhisRG bingsiabs’ Rk, Ard n VR Sofosist 2BR BF chimberratshe
openi ng 3aa aggos phssing mmx}ghﬁ@fehﬁ@s gb5; & sHovMEDy atrORI505 thé &iflenfelrd Serdrad

ppe

integral with the bottomo 0 serve as paper and ot her nedia

r 61
QUi des. whB! cchamber 534 201l pamses thiough felt filter S0baad then out of cariridgs d thoughe
start of ribs_223 be n.ri 223 rev i naas .as ned a
encount er pho?ﬁﬁ%ﬂgﬂgfﬁ%5%%@%?%533F@@&Fé@mﬁﬁﬁgéﬁgﬁgﬁgwﬁFﬁngﬁ#9¥m§§§5éhd
225. Past into four equal parts. However, flanges 513a-513d 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

‘10  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.
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25 drum 49, nedia encounter further nedia guide ribs 227 |ocated on the .

bot t om of shutter 7. Fig. 7 also affords a clear view of idler gear
165 and ‘gear 167. Fig. 8 is a bottomright rear depiction of
cartridge 1 viewed externally. This shows the full right guide wing 9b
with enlarged front part 9bb. Fig. 8 silpws the ri ght cover elenents

which were deleted in Fig. 6. A front |ower cover section 241 30 is over
much of the encoder wheel 135 and has an access hole 243 for ease of
assenbly and has an access opening 244 (best seen in Fig. 20). Cover

section 241 :
. THE CLAIMS

1 A toner cartridge for an imaging apparatus comprising

a toner hopper and a rotatable developer roller which receives toner in’
controlled amounts from said toner hopper mounted together és a first unitary
assembly,

a rotatable photosensitive roller having a central shaft, a cleaner
chamber for cleaning untransfered toner from said photosensitive roller, and a cover
member extending around and above said hopper mounted together as a second
unitary assembly.

a resilient member connected between said first unitary assembly and
said second unitary assembly, to pull 'said developer roller and said photosensitive
roller into contact, '

loéaﬁng surfaces on opposite sides of said cartridge, said locating
surfaces each comprising,

said central shaft of said photosensitive roller extending so that said
central shaft is unobstructed for serving as a vertical and front to rear locator,

an elongated surface in the center of said cartridgé having an upper
surface unobstructed for receiving downward pressing members from said imaging
apparatus, and

a flat ledge on a side of said hopper unobstructed for resting on a roller
member in said imaging apparatus.

2. The toner cartridge as in claim 1 in which said locating surfaces also comprise
a flat bottom surface of said cover proximate to said hopper for resting on the frame
of said imaging apparatus.

3. The toner cartridge as m claim 2 in which said hopper contains
electrophotographic toner for developmg electrostatic images.

L) A R



is stepped outward a snmall anount to provide roomfor spring 132b (Fig. 20)
to extend between post 131b (Fig. 4) and hole 242 (best seen in Fig.
20). Cenerally, 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 shaped8housing 5 247 at its top which
traps spacer stud 37b. In the rearward part of section 245 opposite the
area above phot oconductor drum 49, are |ocated rectangul ar channel s.249
with the second regjeangitracafifidgy)eds df9elagfid 1t if whidh rsaid dmppear cantansel
249b bei ng open to pass air for cooling photoconductor drum 49 during
operation of ebatrophatggraphic toner for develogieg elgetrostatic ¥mneges-on 251 of this
particul ar enbodi ment of the invention herein 10 described nmounts |inks 1lb
and 17b to shutter 7. A bottom section 253 of the cover | ocat ed under
and forward of passages 249a and 249b nounts the shaft 47 of

phot oconductor drum 49 and has two upper symmetrical vent hol es 255a and
255D to pass air for cooling drum 49. Fig. 9 is a front

ri ght perspective view of the nolded plastic nenber housing

* c L M s *



15 271 which forms the central portion and central extension of hopper 61

with end menber 99 attached and agitator 65 installed. It is seen to
forma cylindrical chanber with an exit opening forned between wall 69
and wall 6la. An inset 273 at the bottomrear of hopper 61 provides
space for rollers in the printer. As hegt. seen in Fig. 2, paddle bar
63a has an inset far left section 63aa to clear inset 273. 20 Member
271 has a slot 275 around its right side A di rectly simlar slot is

around the left side. EnqragREREC mg;m (Fig. 13).
1 1n end nenber 101

Duri ng manuf act ure sl ot 2 g
and the two are wel ded toge er wﬁﬁu\q’*rasom cal ly created heat.

Menber 99 is welded to the IM&Mm t he sanme manner
with ridge_322 (Fig. 12) ins ot shown) on the
left side &f member 271. . A notch 277 above agitator extension
65a al | ows for squlten@rﬁartndgat(lmmlsaphotagwrzdasave@@m&%mamgp;aaMI arm

63a to pass b%ﬁ%ﬂexﬁﬁgmeﬁgﬁ‘dsw&grdofr%ﬂﬂé 'si¥fds of the gar{rﬂige so%gt it can of

agi t at or

- be lowered on a V-shaped locator (301) in the printer. An assembly of a hopper
(61), toner adder roller (45) and developer roller (43) 'is attached to an assembly

5 carrying the photoconductive drum through springs (132a, 132b). The hopper
assembly has center locating surfaces (29a, 29b) to receive a downward pressing
member from the printer and flat ledges (161a, 133a) to contact rollers in the printer,
which permits adjustment of the contact between the drum and the developer roller
while positively locating the drum. The cover assembly also has flat locating surfaces

10 (449, 451) near the hopper to rest on the printer frame.
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Devel oper Assenbl)’y The housing 271 and its attached end nenbers
99 and 101, formtoner hopper
- 12 - 61. Extension 10la journals toner adder roller45ane—uor

devel oper roller 43. Gear plate 173, which is attached tegyextension 99a
by screw 175, journals the opposite ends of toner adder r eplaced
devel oper roller 43. Accordingly, -a single unitary ' 7 H’ I I{"’
[
£ 3
(%2
@ ™

431b- 433



asse.nbl y is formed of the hopper 61 rearward to and incl udi ng devel oper

roller 43. 5 _ Phot oconduct or and Cover Assenbly
Front cover 25 grips 3a, 3b, left outer cover 33, rear wall 31, (Fig. 1)
right cover sections 241, 245, and 251, (Fig. 8) wi ngs 9a, 9b and

cl eani ng chanber 27 are a single nolded part. Photoconductor 49 is
journaled in this part with its shaft 47 10 extending past the covers on
opposite sides. Shutter 7 is novably supported to |eft cover 31 and

right rear cover 251. Accordingly, a single unitary assenbly is forned
of the cover nenbers, the photoconductor drum 49 and the shutter 7.

I n use, springs 132a and 132b pull the degel oper roller 43 against the
phot oconduct or drum 49 at a predeterm ned®X ensi on. Wen cartridge 1 is
pi cked up, 15 the devel oper assenbly and® he phot oconduct or and cover

assenbly rotate under /,-‘7'» til ptud 37a (Fig. 1) contacts housing

35 and stud 37b (Fig. 8) cont off |€f RIS\ Ng 247, thereby holding the two
assenbl i es toget her. i’ /"'"

This Sheet Has Been qulaced
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Lower Shutter as®Heat Barrier 20 Lower shutter 7, when open, covers
all- of the |lower surface of the cleaner chanber. The material 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 material of the body of the

phot oconduct or and cover assenbly, the hopper 61, end nenbers 99 and
101, and shutter 5 are 25 polystyrene which is lower in cost than
pol ycar bonat e woul d be. The added cost of shutter 7 being

pol ycarbonate is justified by shutter 7 providing heat protection to the
cl eaner 27 which allows that nenber to be pol ystyrene. .

Agitator Bar System 30 The toner of cartridge 1 is nbnoconponent,
whi ch can becone stagnant and cohesive when |l eft undisturbed for a
time. This stagnation and settling of toner may

3

FIG.
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- 13 - be dggravated by the slight vibrations generated by the
printer notor and gear train in a laser printer. Failure to
deliver toner fromwall 6la via sloped exit surface 6laaa is the
consequence of the settling, stagnation, and cohesive nature of the
nonoconponent 5 toner in hopper 61. The angle of repose of the settled
toner (i.e., the angle 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

=i
Q
<+
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approxi mately 50 begrees fromvertical during operation (angle A, Fig. 9),
al l owi ng, the toner to stagnate into a pile that does not reach the
toner adder roller 45. This 10 leads to premature failure to print, terned
"starvation,"” as would result using an enpty cartridge. Experinentally,
as much as 230 granms 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 toner adder roller 45. 15 Agi tator bar 65 overcones
toner stagnation and failure to deliver toner to toger adder roller
45. The primary function of agitator bar 65 is tqurevenoutoner

stagnation and to deliver toner fromthe entrgncetof theg?eveloper sunp to

t he toner adder roller thus preventing emalire fall ureodprint.

As the hopper paddle 63 rotates counter-clocRMse \Fig. 3), i§g aches a
point 20 inits rotation where it begins to tontadt exte¢nsio a_andey ift
agi tator bar 65. Paddl e 63 continuegyto INft #T B, 6b @t 10
| oses engagenent wi th extension 65a At ' Qof't aor 14

65 falls back via gravity to the resting \posid
the entry of the devel oper chanber to tfaﬁ”/

This Sheet Has Been Reilaced
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(Al though not uséful on the disclosed enbodiment, an alternative is a pad

’ extensi on 65a or on upper wall 6laa which will cushion the fall

Such a pad woul d al so serve as a spacer to control the position of the
agitator in the down position and elimnate tab 65b). At
the top of its travel the agitator bar 65 is out of the way of the main
sunp paddl e 63 and approaches a notch 277 in the hopper housing 271
(Fig. 9). Notch 277 30 provides space for the agitator bar 65 to clear the
end of hopper paddle 63, and prevents overtravel of the agitator arm
65, which could cause |ocking into an up

FIG. 6
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- 14 - posi%ion when the cartridgé is shipped, stored, or handled

out si de of the machi ne. In the up position, the agitator bar 65
forms.a’nearly vertical wall over hopper wal | 6la. The initial opening
above wall 6l1a is about 26.7 mm while the height of bar 65 facing that

opening is 7 m This allows roomfor toner fromthe main sunp 5 to flow
between the agitator 65 and sloped wall 6laaa. It also serves as a

t enporary barrier to prevent the delivery of excessive amobunts of toner
fromthe hopper 61 to the toner adder roller 45. As the agitator bar 65
falls to its resting position, both new y delivered toner and any
stagnant toner resting on wall 6laaa are pushed toward the toner adder
roll 45. The notion of the agitator 65 also stirs toner @ the area 10
above and toward devel oper roll to doctor blade nip 91, K€l ping to prevent
packi ng and stagnation of toner in this vol une. The

agitator 65, preferably can be inplengntedOby stanping ¢pr |aser cutting)

and can be forned from sheet netal mﬁé? sp
mai ntai n agitator
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shape during assehbly and operation. The entire part conprising bar 65,
extension 15 65a and bent portions 65aa and 65bb preferably can be made by
stanpi ng out all features in one operation. As envisioned for the
preferred enbodi nent, illustrated herein, bar 65 may have a length
approximately equal to the toner adder roller |ength, whi ch may be, for
exanpl e, 220 mm and have an exenpl ary hei ght of approxi mately 7 mm a
t hi ckness of 1.3 nm chosen to give an agitator mass of the entire part 20
stanped of, for exanple, approximtely 20 grans. Since agitator bar 65 is

driven by gravity, the mass is chosen to provide a driving force
sufficient to push stagnant toner along wall 6laaa to toner adding
roll 45, but the mass is limted so as not to af fect the torque
sensing function of the hopper paddle 63. H nge segnents 65aa

and 65bb and the associ ated di stance frompins 103a gnd 25 103b to

agitator bar 65 deternmine the arc swept EQ\oar 65 asggt falls fromthe up
position to the down position. In the prfg pr ef er A&d enbodi nent, pivot
di stance of 13.5 nmm for exanple, Nae paddle to sweep from an
up position which | eaves a gap of B \een tfhe bottom of the bar

65 and the wall 6laa, to a down pg¢ {1 gpove t he toner adder
roller 45. Wth this design, th%~meigh‘ ;4{ @
"m ¥

263
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30 paddle is efféctively applied to nove 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 sane force on

the toner over the di stance swept through the arc. Pins 103a and 103b
are smaller in dianmeter (1 mm for exanple) than their holes in which
they fit in portions 65aa and 65bb to prevent :
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bi ndi ng due to toher buildup. 5 Ext ensi on 65a is | ong enough to
engage the active segnent of paddle 63. Additionally, the |length of
extension 65a is |ong enough to overlap the active segnment of paddl e
63 when extension 65a first engages the paddle 63 to prevent scraping of
t he paddl e surface. A small radius (0.5 mm for exanple) is placed on the

bott om tip of extension 65a to prevent scraping of paddle 63 as it

rel eases extension 65a. 10 The overall length and elasticity of the.
agi tator 65 allows assenbly over pins 103a agﬂ 103b by sinply

defl ecting the part. o Accordingly, this agitaterdestgn
functions to overcone tonef)stagnation an ~to @gel Lver tonergyanom t he
entry of the hopper 61 to the toner adder rolleg f‘;a\tive %F@a. The
agitator 65 and its extensiops 65a, 65aa .iﬁ’ﬁﬁhﬁ‘e e fa.i. 15
Agitator bar 65 is driven intgrnally, wih oe g M thirs, o
seals as would - be required by g ally EN Qm' at-g 7fhus hjear
cost and conpl exity, seals, Narel & i i natpd
as problem areas. Agitator 65 8,2 ﬂ gh Dye

toner and prevent stagiqtion /4
damage to the toner. T&s def
del i very

297

295 ——]
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20 from hopper 61 to the smaller area containing the toner adder roller 45

by preventing excessive toner delivery in the raised position and
dlscouraglng return toner fromthe area of the toner adder roller 45
to the hopper 61. Di nensi ons

Wth the cartridge installed for operation, the |location of the nip of
toner 25 adder roller 45 wth developer roller 43 is at 105 degrees from

vertical. The nip angl e of the photoconductor drum 49 to the devel oper
roller 43 is 95 degrees from vertical. As previously stated, the
doctor blade nip is at 20 degrees fromthe vertical. The | ength
fromthe bottom of hopper 61 to the he~=pontal plane coinciding wth
the edge of top surface 69 near hoppef s 61.96 nm oweating an initial
30 opening of about 26.7 nm (as indi ¢gted |prewously, bojtom sk face 6laa
s at 35.3 mm) . Top surface 69 s a 3l ight\upward /angl e a tallest
poi nt of 64.34 mMm
==
g 8
2 N
™
—
\ ]
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- 16 - The di aneter of toner adder roller 45 is 14 mmand it-
Is |located with its circunference 1 nmm above the bottom of hopper body
271 imrediately below it. The di anmeter ~of developer roller 43 is 20.11
mmand it is located with its circunference 2 nm above the bottom of
hopper body 271 i mediately belowit. 5 The Iength fromthe bottom of
hopper 61 to the horizontal plane coinciding with the bot t om of

devel oper roller 43 is 23.7 mm and the sprrespoqging |l ength to the bottom
of the toner adder roller 45 is 22.6 mm¢ The di afgeter of phot oconduct or
drum 49 is 30 mMm The bof@cnn of ﬁédy 271 under rollers 43
and 45 is at a 6 degree upward angl e




7\

10 to provide sufficient roomfor guide ribs 225 on the outside of body

271. Installing the Cartridge
Fig. 10 is a left front view of the inside of a printer with which the

i nventive cartridge herein described by way of an exenplary‘pFeLQLngka\\\
enbodi mrent may be 15 wused. The cartridge 1 is installed in a pripter 2

(Fig. 10) fromthe front to a final position well within the In&g%ﬂ

291. To achieve this, guide wings 9a and 9b are - initially gui o1 Reply
| ower track 293 over a cyrved track, which guides cartridge 1 Iﬁlﬁll/l/il/
| aser printhead (not sh ) and over paper feed el ements 295.

The path is downward, whpch utilizes gravity while inserting cartridge 1,

20 thereby easing insertjon. The gui-ee~293 (and &=guide not shown, which is

a mrror | mage of gui de 293 =—OpPpOSI |

t he sanme curvature as M

gui de 293 and its opposi i

to guide 293. Guide 297

293. A guide (not show



25 is on the opfosite side of printer 291. Guide 297 encounters actuator
surface 13bb early during the insertion of cartridge 1. As cartridge 1
is nmoved rearward, actuator surface 13bb is rotated to open shutter 7
(as is surface 13aa rotated by encountering a mrror inmge of guide
297 on the left side of the printer). This early novenent of shutter 7
I's very advantageous in that it elimnates the need for space and nechani sm
30 which would be required if actuation occurred at the end of insertion of

cartridge 1. Al'so shown in Fig. 10 is the right reference
position roller 299 on which
- 17 -
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contact surface 133a rests when the cartridge is inserted. Contact surface

161a wil| rest on an identical roller (not shown) on {he opposite—stde—
of printer 291. Rearward of roller 299 is V-block 301, gl

r _
clearly in Fig. 11, and an associ ated el ectrical contact Ha laced
rearward i s an upstanding lug 303, which will contact 5 shut H H" "
it open as wll be descri bed. Fo[g? As’c5'[ridge1is i

n

7'and

9a, 9b are gui §¢H5 gui des 293 the mrror inmage guide (not
shown)- on the oppositeside of pri i nsertion continues, the
wi ngs 9a, 9b fall off t | ower gli e \Is mrror image guide)

and the shaft 47 of phot odondugt ofifil {nto V-block 301 and a
mrror 10 image V-block (not Al N iNe side of printer 291. A
depending thin met al ¢ NS n side view) is
contacted and bent sonmewhat NS\ gui ded by V-bl ock 301.
This creates a connection f M to shaft 47. Wen
cartridge 1 falls into V-b
shutter 7 open. gpor

p ‘shutter 7 to hold
mper gui de 297

381

145 \




15 was sufficieft to hold shutter 7 open. In this fina
position cartridge 1 is nore precisely located with respect to

functional elenents. Cartridge 1 is held in printer 291 as described bel ow
under the headi ng "Reference Surfaces." To renove the
cartridge, it is grasped by grips 3a, 3b and pulled sharply 20 upward and
forward. Wngs 9a and 9b again enter between guides 293 and 297, and

the cartridge can be pulled free. _

Manuf acture of Cartridge Al'l ‘nol ded parts follow the technical
dictate (to avoid distortion on cooling) of keeping adjoining surfaces
the sanme thickness. Accordingly, nolded studs seen 25 fromthe rear
(shown, for exanple, in Fig. 13) appear as holes in the part. Crcles

in the drawings with bowed lines crossing indicate the gate where nolten
resin was received into the nold (sho for exanplg,ialso in Fig.

13). Assenbly of cartridge 1< = W (\di ni ng of hopper
body 271 to its end 2\{ nst al | ed. -The

i nsi de of end nenber de of nenber
101 is shown in Fig!

This Sheet Has Been Ileﬂla ced
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nol ded parts of pélystyrene resin. Each of the nenbers 99 and 101 is mated
to its - 18 -
correspondi ng side of body 271 (Fig. 9). Ridge 321 of nenber 101 enters

sl ot 275 on the right edge of nenber 271. Ri dge 322 of nenber 99
enters slot (not shown) on the left edge of nmenber 271 mating ridge
322. Those parts are held tightly in a fixture and ultrasonically

wel ded, with paddle 63 inserted before the last of the two

is Sheet Has Been Reﬁaced
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5 end nenbers is wlded. Then a bushing (not shown) is press fit into the

central hole 325 of nenber 101 around the shaft of paddle 63 and a
second bushing (not shown) is simlarly press fit around the shaft of
paddl e 63 in central hole 329. Agi tator bar 65 (Fig. 9) is then
fl exed and installed by nmounting end portion 65aa on pin 103a and end
portion 65bb on pin 103b. 10 Toner adder roller 45 with low friction
washers on each end is then installed by angling its shaft through
hole 333 (Fig. 12) in menber 99, straightening, and then nmoving roller
45 | aterally to bring its shaft through a press fit bushing (not shown)

I n socket 335 in nenber 101. Prior to installing toner adder
roller 45 and gear plate 173, a sickle-shaped 15 seal nenber having a
sem circular central body (not shown) is installedwsan each side of the
| ocation of developer roller 43. Such a seal is illXstrated in | BM

Techni cal Di sclosure Bulletin, Vol. 33, No. 3B' Aug. 1990, pp. 29-30,
entitled "Toner Sea/ fo Printer." The locatign of this seal on the

T;‘, iyS ssent'al'
DT AtIh&/ Iy on ffer tRe 20
,?' }. eied i i‘n e
S “‘)

\

13.

right side is | apel @ g
standard as putt /

seal and the en Of
putty. The seal
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has ridges di rect &d slightly toward the center. A seal system such as this
S essentlally the sane as previous cartridges. Doct or

bl ade 917 (best seen in Fig. 6) is then installed by bringing it vertically
upward behind ridge 365 (Fig. 13) on the right. In the conpleted cartridge
1 blade 25 91 is held on the bottom by contact wth devel oper roller 43.
Devel oper roller 43 with ow friction washers on each end is installed
by positioning the left end of its shaft past end nenber 99 (Fig. 12).
and threading the right end of its shaft through the central hole of

"~ the bushing 375, shown in Fig®15. Cear ate 173 i s shown
~alone in Fig. 14. It has a ho 351 to receive the 3E§shaft of toner adder
roller 45 and hole 359 for shatt of developer roller}43. A central

hole 353 is to receive screw 1{5 but hole 353 is sighificantly larger than

t he shaft of

N .
N 0 3]
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- 19 - screw 175. CGear plate 173 has a shaft 355, a shaft 357, and a

ri ghtwardly extending tab 361. Cear plate 173 -.s_brought
toward nenmber 99 while the shafts of toner adder rol | er 4§L§ﬁa“~xaﬁhxﬁhﬁ\
devel oper roller 43 are positioned through holes 351 and hole BBHkmgﬁ

respectively. Cear plate 173 is rotated until tab 361 abuts the B&chI
doct or bl ade 91. This serves as a locator for gear plate 17 o8
doctor blade 91. Screw 175 is then tightened in hole 353 to /I/Il/
173 in that position. Gears 169, 165 and 171 are pressed on
shafts 355, 357 and 363 (Fig. 5, on menber 99). (As is shown in Fig.
14, such shafts have an enlarged head with a gap 1 0 as to be yieldable
when receiving a press-on force.) A ged% 167 is al essed

&

N
o
L\W
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on the shaft of tsoner adder roller 45. Paddl e gear assenbly 163 is pressed
onto the shaft of paddle 63. These gears and drive coupler 41 are
keyed td their shafts by the two having matching "D' cross sections.
Bushing 375 has a flat outside segnent 377 which permts bushing 375 to 15
enter opening 379 (Fig. 13) in nmenber 101 since opening 379 is circular
with an open | ess-than-one-half circle segnent in which bushing 375
can fit at one orientation. Bushing 375 is then rotated in a direction
to rotate | ower tab 381 downward, which renoves the orientation at

whi ch bushing 375 can fit through the inconplete segnent of 379 and

| ocks bushing 375 into place. Bushing 375 installed is shown in Fig. 16. 20
In operation, developer roller 43 rotates in a direction to rotate tab 381

downwar d. The advantage of bushing 375 is that it provides for
relatively easy installation.and change of devel oper roller 43 in the
event that a nenber requires replacenent during subsequent tests.

Drive coupler 41 is then press fit on the Ieft end of the shaft of

devel oper 25 roller 43 using a locating shimto space coupler 41 slightly
from cover 31. nifrng tr~ers—141a_and 141b are previously applied
by press fit during ljeti o

2R

FIG.
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of the hopper 61.§An adhesive tape is. applied across the top of doctor

bl ade 91.. Spting 191 is then flexed into place to bias doctor blade 91
downwar d. After toner is installed and | eak tested, the previously
ment i oned upper stop nenbers on each 30 side of | edges 199a and 199b are
applied individually and remain in place, hellg by t heir back adhesive
| ayer. Al so encoder wheel 135 is installed bypress fit.

- 20 - .
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Wth rollers 43 ahd 45 and doctor blade 91 in place, netal contact 93 is

i nserted, between ribs 139. Contact 93 has -arrowhead sides to bind into ribs
139, and ext ends upward and over two posts 385 (Fig. 4) in nenber 10la
and extends to a bent end which presses agai nst doctor bl ade 91.

- Contacts 95 and 97 simlarly have 5 arrowhead sides which dig into ribs
139 and termnate in short bent ends 387, 389, respectively, which
press agai nst the shafts of roller 45 and 43, respectively. Contact

grease is added to contacts and shafts. The foregoing all are
part of the devel oper assenbly. The phot oconductor and cover assenbly
I s separately assenbl ed. The cl eaner bl ade panel 73a (see Fig. 3) is 10
install ed using screws 77a and 77b. Link arnms 1lla, |1b, 17a, 17b and 15a,
15b are assenbl ed in a known manner by studs havi ng extensi ons which
enter matchi ng hol es I n adjoin#ﬁg arns. . The arns then are rotated to
operating positions in which the & extenseons find no openi ng and

therefore lock the nenbers togeRer vBil e I‘%ving themfree to rotate.
Links 13a to 1la and 13b to | 1bar ld by \a pin ith 15 latch, as
shown in Fig. 17. o Pi R 481\ has _a tircul exi bl e arm 403 and
arns 1lla and 1l b have a matchng e
™~ o
o{ @
.
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495 \
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481'\
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|'edge 405b (the | edge on the opposite side not shown). Pin 401 is "éﬁ?ﬁ@gﬁdﬂ )
t hr ought - the holes of nmenber 13a and 1l a and another pin 401 i

i nSerted through the holes of menbers 13b and 'l 1b. The pins 4dP08re
then rotated until their arnms 403 flex 20 around | edge 405b and the | edge
on the opposite side, respectively, and then recover to | atch under

| edge 405b and the | edge on the opposite side, respectively. This holds -
both four bar |inkages in place. Pin 401 has a shaft 407 (best seen in Fig.

4), which extends into a groove 2hoet shown) on each side of cleaner 27
for added stability of each four bar |inkage. 25 Shutter 7 is
installed by flexing shutter 7 and | ocating pins 431b (Fig. 1) and - a
pin on the opposite si JEONER GARTRIDGEI WHIE LOGATING b and the pin on’
t he opposite side in ho/lREODOCONDUGCTORSHAKERt or surface 29a, 29b,
respectively. Pin 431b has a coil conpression spring 433 w apped
around it which is tensi onexB$PRRCYS OFOTHE DISCLOSUR®Id. 30 As best
seen in R g. 19, one end of spring I3Za 1s attached t hrough a hol e of

gggge;:tso t ab_ 43% Bher Qkaged 19 QoM % Siotdiotladdifve WRASUSS niiflg 8 cenihl N9
shaft (47). The shaft extends outward from the sides of the cartridge so that it can
be lowered on a V-shaped locatdr (301) in the printer. An assembly of a hopper
(61), toner adder roller (45) and developer roller (43) is attached to an assembly
5 carrying the photoconductive drum through springs (132a, 132b). The hopper
assembly has center locating surfaces (29a, 29b) to receive a downward pressing
member from the printer and flat ledges (161a, 133a) to contact rollers in the printer,
which permits adjustment of the contact betweentthe drum and the developer roller
while positively locating the drum. The cover assembly also has flat locating surfaces

10 (449, 451) near the hopper to rest on the printer frame.

Figure 11
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- 21; - tenporarily attached to hole 39a of cover 33. As seen in Fi g.

20, spring 132b i's attached through a hol e of connector tab 242 of
cover 241 on one side and the opposite end of spring 132b is
tenporarily attached to hole 243 of cover 241. The

phot oconductor drum 49 is installed intojthe cl eaner housm\asarnm—y—by—'é%

placing the drumand the two gears 49a—efit—145 (see Fi 0S *hiskh
position with a thin washer, (not shown) on the |eft "

Has Beed Rplac
inserting shaft 47 through that ﬁﬁ'ﬂ”ﬂ’”ﬁ]ﬁ’m |

— 37a

/ i
~ o .
/// This is the replacement she:
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assénbly and the housi ngé 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

| aferal novenent. As shown in Fig. 18, an extending hub 145a of gear
145, has an internal copper sheet 10 421 with three sharp points 421a.
Copper sheet 421 al so has an elongated_ggnber 421b extending to over
the central hole. Hub 145a is inserteda—+nstde drum 49. Points 421a dig
into the alum num cylinder which fornms the. inside of drum 49, creating both
physi cal and electrical connection. Shaft 47 is then threaded through gear
145, drum 49 and then through gear 49a. This bends el ongated nenber
421b so that it presses 15 against shaft 47gand mekes el ectrical contact.
The devel oper assenbly is then placed beforadthe photoconductor and cover
assenbly and the two are noved together. CoW@rs 33 and 241, 245 flex
outward and then close into e~ pnal pgosition. Springs 132a and 132b
are renoved from hol es 39a jgﬂ%€::ZEﬁ.*enually attached to studs 13la
fym——

and 131b respectively. This co of V‘-\{'r- NN ridge 1 -t
/ \ 3 ner i sgggont ai ned nust be

will be readily understood that /==% N
seal ed. Immedi ately inside the pedfings
roller 45 /I/i

Ngddl e $3 and toner adder

This is the replacement sheet
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- —

synt hetic rubber end seals are located. Fig. 13 shows a socket 335 having
dpper and | oner tabs which receive such a seal, the seal having

mat chi ng extensions which fit 25 in the tabs to prevent rotation of the
seal . The ends of the chanber of cleaner 27 have foamwalls with outer
adhesive to secure their positioning.,As is previously known, ot her
extended joints have a plastic (poly%%hylene terephthal ate) tape with one
side carrying pressure sensitive adhesive applied along them by the

adhesive. As is al so previously known, developer roller 43 is sealed
with a tape which is cantilevered 30 up fromthe bottom of body 271 to be
| ocated in front of the roller 43. A second adhesive strip Seals thé

far rear edge of body 271. Such sealing is basically standard
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- 22 - and fornms no part of this invention

Toner -’ In a preferred enbodi nent cartridge 1 enpl oys
monoconponent 5 el ectrophot ographi c toner which may be basically
conventional. The anount of toner in hopper 61 is limted by pressure
impairing print quality and sensing of tgner | evel by toner resistance
on paddle 63. Wen cartridge 1 is in tke—tnstalled position, a typi cal
top level of toner will be 10 nmm above the upper barrier wall 6laa. The

presence of toner at that typical highest level is indicated in Fig. 9 by
surface lines 10 of toner 425, but the toner is shown otherw se as
transparent for clarity. The actual toner is, of course, an opaque,
dry powder. During use, the toner is depleted to

This is the replacement sheet

bate: 2 6 FEB 1999



| ower levels and it is noved by paddle 63. As is conventional, devel oper

rol ler 43 applies toner 425 to photoconductor drum 49 to devel op

el ectrostatic i nages on phot oconduct or drum 49. 15

Ref erence Surfaces Fig. 19 shows just the roller 141a of the
hopper assenbly as finally installed -_5_and, therefore, located on a flat
surface 441 which is an extension of the—eever 33. SSmlarly, Fig 20
shows just the roller 141b of the hopper assenbly as finally 20 installed
and therefore located on a flat surface 443 which is an extension of cover
241. Such positioning of an assenbly w th the photoconductor roller and an
assenbl y with the devel oper roller for lateral adjustment for rollers
is essentially the sanme as in prior cartridges. However, in
t he descri bed enbodi ment of the present cartridge, cartridge 1 25 has flat
surfaces 133a and 16la and the printer 291 has thg seco set of rollers
(roller 299, Fig. 10 and its mrror inage), on mggch fl surfaces 133a and
161a, respectively, rest. In the prior ®artehdges ®isecond set of -
rollers was part of the = Pl

This is the replacemeént sheet
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surface 445 of thé frame of the printer. Sinilérly, as shown in Fig. 20, a

top flat | edge 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. 5 A flat bottomsurface 449 (Fig. 19) is
under ‘tab 23 of cover 33, and a flat bottom surface 451 (Fig. 20) of

cover 245 is under |edge 447. Bottonlsuiléees 449 and 451 are | ocator
surfaces which rest. on frame surfaces 445 and 448, respectively.

Fig. 21 shows the right side of cartridge 1 installed in a printer with
enphasi s -~ on cantilevered roller 461 pressing down on |ocator surface
29b. A second 10 cantilevered roller (not shown), which is a mrror inmage
of roller 461 exists and presses down on | ocator surffce 29a. Roller
461 and its mrror image roller are attached to the §?ane of the
printer. They are firmy biased downward by a coil spring 463 for
roller 461 and a mrror imge coil spnbpg r the mrror /f mage roller

As the cartridge 1 is inserted in the arintg i

gui des 293, 15 297 and wing 9b in corf®
| ocat or surface 29b encoymters c
surface 29a encounters a corré®
roller; and the | ocator surfacs

This is the replacement sheet
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upward as the cartridge 1 continues to nove. When wing 9a falls
of f of 'guide 293 and is finally positioned by shaft 47 20 settling in

V-bl ock 301, cantilevered roller 461 fully contacts surface 29b, as shown
in Fig. 21. Wen the top cover of the printer is closed, a dowwardly

posi tioned | eaf spring on the pﬂrﬁgq cover contacts tab 23 on the

| eft front of cover 33 and a second ——dgownwardly positioned spring on
the printer cover contacts surface 447 on right cover 241. Such
interaction of a cartridge with a printer lid is generally conventional, as
25 illustrated by U S. Patent No. 5,365,315 to Baker et al. ' As

the printer lid is closed, a charge roller nmechanismis noved to shutter 5
and then continues to nove downward to open shutter by pushing it

downward and to bring a charge rol |l & n contacgaw th phot oconduct or

49. A | aser beam for . discharging drffmpASJs al s@directed through the
opening left after shutter 5 is pivoted .. as i|s shown on U. S. Patent
No. 5,526,097 to Ream In s \je pHot oconduct or and cover

assenbly is | ocated downwardly
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- 24 - by front surfaces 449 and 451, is |ocated downwardly by shaft

47 in V-block 301 and in the mrror image V-block and is held in the
downward | ocation by cantilevered roller 461 on surface 29b and the
mrror image cantilevered roller on surface 29a. The devel oper assenbly

Is located laterally by springs 132a and,132b noving the 5 assenbly so
t hat devel oper roller 43 contacts the phgﬁeconductor 49, and is | ocated
downwardly by | edge 133a resting on roller 299 and | edge 161a resting on
the mrror image roller to roller 299. The devel oper assenbly requires

no upward | ocator as it
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has sufficient weight not to displace upward. Ledges 133a and
161a resting on roller 299 and a nmirror inmage roller 10 respectively
pernmit the devel oper assenbly to adjust laterally. In prior cartridges,
both sets of rollers were in tracks in the cartridge. This required
difficult tol erances to |locate the hattom of the cartridge within the
printer. In the subject cartridge, -;ﬂ@dges 133a and 16l1la have no |inked
parts to the media.guide ribs 223 and 225, which are in the sane nol ded
part as |edges 133a and 16la. 15 Fig. 22 shows an extension of side
menber 99 held in a slot 471 in the bottom of the cover 25. This
provides |ateral 1ocation between the hopper aggenbly and the cover
25. Generally simlar latgral location structui@ is in previous cartridges.-
| f desirable, the uder parts of e@d nmenbdqrs 99-emi—TOI TTHY Naye an
upward ridge or bunp] which will s&rike cdve duri ng§#6jgh Randl i ng
and thereby limt relativa 20 upward noyenps \',T‘? hopper _"'_ irevm'th
O

respect to cover 25. When LA \‘he printgig]fra
5 AX4, t 0 a--é’- t h¢y do
AN : ement

.' j a

menbers contact |eft cover and r e
not contact the hopper assenbly g2
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respectively. 25 _ . Venting By Plug

Plug 143 (Fig. 24) in a preferred formis a venting el enment which all ows
air to escape cartridge 1 while blocking toner. Cartridge 1 in the
enbodi nent di scl osed is designed to operate at high speed to print
from8 to 24 or nore standard pages per go m nute. This operation generates
a potentially detrinental internal presstife |evel during operation,

whi ch contributes to | eaks of toner fromcartridge 1. To relieve
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- 25 - such pressure, plug 143 is a labyrinth design ending in a
felt friter. The | eaks often, but not exclusively, occur

i medi ately after the cartridge beconmes inactive. Internal pressure in
hopper 61 is created by ingesting air with toner 425 carried by the

devel oper roller 43 past a seal (not.shqﬁp) under the 5 devel oper roller
43. The toner adder roller 45 pulls this—a+r/toner m xture away from
t he 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 nol ded part 481 having a circular base nenber 483
and a circul ar cap nenber 485 separated by a thin connecting arm 487,

whi ch has a central notch 489 to permt 10 bending as a solid hinge.

Base 483 has a series of equalgé'separa d external holes 491 around the

entire

base 483 and | ocated inwar@ is a cifcular wall g93 havi ng spaced
rectangul ar openi ngs 495 at the : :

bottom circunferen of basg3483. Ext enddng fromthe bottom of

~

322
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outer end of equal |y spaced around the entire circunference of

wal | : Simlarly, cap 485 has a circular wall 497 extending
romthe top of cap 485 havi ng spaced rectangul ar openi ngs 499 at the
outer end of wall 497 equally spaced around the entire circunference
of wall 497. A disk 501 of standard F3 felt is pressed into the center
" of cap 485 where it contacts tryigrwide of holes 503 (Fig. 24) in the
center of cap 485. 20 To—eompl ete plug 143 as shown in Fig. 24, cap
485 and base 483 are i ntermeshed by folding arm 487 at hi nge paint
489. In this position no part of openi ngs 499 i s opposite external
hol es 491 and no part of openings 495 is opposite hol es 499. Fig. 25
is a staggered cross section view of Fig. 24 which shows all of t he
hol es 495 and 499 and indicates the staggered path by the angl es 505a and
505b 25 in discussion arrow 505. As shown in Fig. 25,.the plug
Is held together by a press fit in which the bottom circunference of
base 483 is slightly smaller th ] e of cap 485. In
operation, when pressure in as ' ' 1, % potentially -
containing & toner pap#fc ) 0 1 are inside of

hopper 61. Th air enyfr
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30 circul ar chanber 507, as illustrated by arrow 505, and is bl ocked by

wal | 497 | medi atel y opposite hole 491 and, therefore, nust nove right
or‘left, as illustrated - 26
- by bent arrow 505a, to reach openings 499. The air then enters
chanmber 509. That air is blocked by .wall 493 and al so nust nove right
or left, as illustrated by bent as 05b, to reach openings 495,

whi ch are on the opposite end of chanber 509.
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Upon passi ng through openirigs 495, as shown by arrow 505, the air enters
centrat 5 chanber 511 and passes through felt filter 501 and then out of

carftridge 1 through hol es 503. (Fig. 23 shows four central flanges
513a-513d, which divide chanber 511 into four equal parts. However,
fl anges 513a-513d are for structural support of felt di sk ‘501 and,
functionally, chanber 511 can be-a singﬁgichanber.) The

| abyrinth configuration of this construction of plug 143 results in 10
continuing operation as an air vent with only m nor accumrul ation of toner

I nsi de of the plug 143. The } al chapbers 507, 509 and 511 are
concentric circl Hg- 15 Fm. 73 _
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1. A toner cartridge for an imagi ng apparatus conprising a
t.oner hopper and a rotatable devel oper roller which receives toner in
controll.ed anounts from said toner hopper nmounted together as a first
unitary assenbly, a rotatabl e photosensitive roller having a
central shaft, & cleaner chanber for cleaning untransfered toner fromsaid
phot osensitive roller, and a cover ne “ext endi ng around and above said
hopper nounted together as a second unitary assenbly. a
resilient menmber connected between said first unitary assenbly and said
second unitary assenbly, to pull said devel oper roller and said

phot osensitive roller into contact, | ocating surfaces on
opposite sides of said cartridge, said |ocating surfaces each conpri sing,
said central shaft of said photosensitive roller extending so that said
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central shaft is unobstructed for serving as a vertical and front to rear

l.ocat or, an el ongated surface in the center of said cartridge
havi ng an upper surface unobstructed for receiving dowward pressing
menbers from said i magi ng appar atus, and a flat | edge on a

si de of said hopper unobstructed for regiing on a roller nenber in said
| magi ng appar at us. 2. The toner eéié#%dge as inclaiml1 in which said

| ocating surfaces al so conprise a flat bottom surface of said cover

proxi mate to said hopper for resting on the franme of said inmaging

appar at us. 3. The toner cartridge as in claim 2 in which said hopper
cont ai ns el ectrophot ographic toner for devel oping el ectrostatic inages.
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- 28 - 4. The toner cartridge as in claim 1 in which said
hopper * contai ns el ectrophot ographic toner for devel oping el ectrostatic
| meges.
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